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H#Hatol= 2tsto|CHMedicine is ever changing filed of science). Z&12|SH0]|A]
|St(evidence based medicine)oi|A] O[A|= HIG[O|E| 7|8t FZ[SH(precision
medicine)O| ChA|7} =[0] Oli= REtefst 20T T Tt AHMA| 20Kk QICt =ES0t
wfAle aAjo] HEof et Bikjel TiEe| JREETIe AfS| Eoiof AlZist Higte ThKeL
Ao 0]of CHet XHEIR|ZQH {Est Al 27 mazo] Wesich S47| 7)s 8=
MEX|Z 0|5 TOtA7| SX|7| XIBWIK|, kS| 27 050] X|2ARS|RHE! (community-based
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TEISHA| AT oHH, HR X2t ST N2 E QEHoz Hod| ElLtH, HHO| Y
5d7] tEeiH Hef F LNl HEl, 7HY 57 0[=29] 9|=2018 H AYHEE Tt
Olof] CHet EAIXQI etR|= 2| 2t |HE MG 4= | EICE O A= IRIAYEH
L0 LS L EST Y Aol A=t ST 2 A=E 0|88 HES
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A5l FHl5) A TS dlEstel AAY AV EE FHUSH: Ro] Fast
o J1Ee dlF o5 mAle oz vt mE L Solwst B4 9w, 4 WEES
AU A 857] ol ks Aol ek webd, Aze A714S B AT ol
dhat Bael dhrsgieh. 531 )7 St Geid 71%o] v e Bake] 1Al

W Bk dZEsk B ke Aol WEAWA Qg Q9 ol ool gol A

7] Aaek it
E5T 23 HEd BN J3FT Fde Aol me e oda AW
F-olell wheh )1o], AS FAPZE Yehtr| = 8, A3 (apraxia) ¥, 45 el (mood
disorder)7} vebdeh, wERA Ffioll = ol o] WFol HET Aol 23
HEde A Zdska gl
g, felo) A A7 SRR BlEolEE o83 HAA HAL(HET, A
o, 9R1E) Zek o] %] 7] ackow A== B AA T AT (2009)"0 ofshH

sa} =0 33,69%7} 2 o|u] Abdel, 2= HEE

f

A9 ARt B Ane] ARE B ATAB B4 Az
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AAE sk 2Ag AgsE Aol of ATl AF Bxeh Ak

2. Aubd

20095 2018 109%F 204 o) Al oz BYolA] HEF 2 oA
&), #Hupy), @ AR e FgE @42 3 (KCD 16, G81*, G82*, S06%) 3haL
H Qe AALE BdolM Aldetal g 5 At e AR Ageksirh -2
el A ool ol BHE B AL, A wh] Folw A4 4
A A= AFAukE] (Tetraplegia) @F oF8FA]nhH] (Paraplegia) 3= A <)+t

2 QPR W e, o), 24 8 Al A, AW T= W K1
W, ol 2w A, Gl 58 FUsAen, I 9 Ano)
1

5294, A% A9, 94 43, BIE
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WA 5% e Thea 2t 2000-2018 Abolel] AlE ko] w4
ol (KCD 16%, G81%, G82*, S06*) )98+ 8k2h(n=9,741) & 204 1|9+ (n=
100 A1 A A e A7) & AT, B 8665 el b AT
skt olF A &S ov|Sk= (Tetraplegia, Paraplegia) $2} n=5694S
AAs A, BELE G (CT, MRI) #5471 gl 739 (n=2821), ¥ d57F 1d=
wA vk B Ae 2t 464782 A LJsted, F 4,7897 0] o] Aol EJFHAC
A& R version 3.5.2 (2018-12-20)% o]-g3to] AT A B FAEA S AWsHAC
SA Aels 435 JFAE At Axtstdot. 24 71ASE daeEe
Neural Network(NN), Random Forest(RF), Gradient boosting machine(GBM),

M olo

i

K-nearest neighbor method (K-NN), Support vector machine(SVM), r-part, Extreme
Gradient boost(Xgboost), Caret Ensembleg o] &3}¢c}t =3k AHZE Aol tfafA

linear regression £24-& 3}o], QFA| 5 A3} v|ws}ic),

=0l A7) 8 %FH 3] A B2 o] 8AS 1,839 0 & =0 A7) 99k WSS E33} 2377
W49l om vhHo| n)o] 8 xFEe 2,950% 0. 2 1477) Wgro]m ZHEe] Q1A% B oA
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=2l A7 Q4R T AMH|2E o] gxlo] HA| APEAE 96278 (52.3%) o=, H]-g-Alt

23.6%) R} Egtor uhy & AZE7|7HE 1,668.141,135.4(Y) 2 MH|AE 1]

H2E w9l A7 2GR Mu|ag o)8At

ol A 0%*401 1031(56 1%)%1 o= o] Hut Aol o7} =8kt AV1QGEF A

25 0|82 YT FTUYVIRE, dubE JYVIRE, SRR JArRE & gzl

T, 3571 2 AU ¥z, HF5, Ltube AY, 49T A oF, 7@l A
k|

A (Hb) A3}, FEdd 2 g3t BUN, Cre
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(2143.8+982.9) Hr} &shrt. AE Fghe] 2pol7} glolom Apgate A&l vls)
T TUL7IRE, FEAE L7 3571 W 9X, TS, Ltube A}, AET
o, 717 B (T-tube), £, Albumin A3}, S5-I 3 T3}
BUN/Cro] o] A& Bk SAHLRE Apol7} A HFHIUH.
=0l A7 GRF Auls o] gakTolx ApgAbT oA Qs E
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Q) 700k Auls volgake] AETT AL E1be] HlaelA, A}wﬁol

AE7IZE 1,234.441,090. 98 2 AYET(2,175.04921.7) Bt gokek ==k A7 w3
APgARREo] 71,3413, 042 AEe] 59,7412, 542 B wf Apgleto] =2l %}713?}11
A A 2E A Hekal WS 270 Apgete] ] X3k Ao m oA, AEe
Fzte] zfolzt gllom Apgte A&l HlEl deF TUAVIRE T Je7]
s A9VIRE T JASE, 5571 2 AW 3, 9F<=, Ltube A4S,
YT #HE o, 713 B (T-tube), £54248, Albumin % &4 4=(Hb) A3},
SEETY 9 I3ldA L, BUN/Cro] 5ol sAHoR Zto|7h IStk

w0l Z7]1 8¢ Ef‘fé, o]-gak9] 7)1 AI18H5S NN, SVM, KNN, RF, GBM, r-part XgboostZ
o] g3l o, A& (Accuracy) 9} AUC(Area under curve)= th23 2t <E 1>,
<E 1> L2 HIIQUEHH MH|A O|8XIZ2e Q3X|s &n2|E0] wE Het=t AUC value

NN SVM KNN RF GBM r-part Xgboost
HEE 0.8161 0.8105 0.7073 0.8368 0.8199 0.7041 0.8368
AUC 0.8157 0.8082 0.7104 0.8335 0.8183 0.7041 0.8337

2°% 5



B89} AUCE Xgboostoll ] 714 £& 472 vehiglont ofz] Q345 24

S|
tool AFo]ol|A Ensemble model #2404 713 22 ¢] 2dl& Random Forest® 813 %]
on AL 08643, AUCE 0.8639= =A% A}, (appendix page 197p)

’&9] 2078 e 2t Garelsel wek =917 k2 A, $te] 753 34 23kl wp

e} wol the 21 I 4 Uik mehd] R el 2 GaelFolr 207) 9] el

FEE AT FAF A0 23} ol 157 W 2 5F, A G TE ALSom M
2 o1% 7153 AAE e} Azl AF AL vAL & AT <E 2>



Logistic Regression

GBM Xgboost

RF

MH|A O|8XFZ2| 7|H|

4

(==

(<3

7|99
NN

2) 9l

I
ar

€

ALBUMIN

Kt_=2| AHY

s

ol
<

F Rt
REFEN

of 2

|.

KO
1K

2%}

ALBUMIN

3

ALBUMIN

T

byl

[e]

o
o

ALBUMIN

ol
IH
oF

RHo=2|, Af

b

ol
<+

Xb_0=2| AL

=13
=

72 22

HB

CR

|
Ljo

Of 5

k

KO

g(+)

L_tube_feedin

EEREY

_AC)

GLUCOSE_AC

BUN
EEH
HBA1C

o4
o

_AC)

GLUCOSE_AC

29 |
27t &off 2
BUN

ey
o

CR
HB

o220

12

multifocal_large(+)

{0

Y

ofel

KO0
~
RO

14 2%t

T XA

152X} Eof 552

<+
o

ol

Ko | o

HB

H[E(+)

g.1
(HBA1C)

L_tube_feedin
4 Al

no

18 2%t Xof 6

Temporal lobe(+)

19 2%} &of 4




=R 7] 2R v o] &AE ] Z7IAISF e o] 8 AL ¥ F U3l NN, SVM, K-nearest
method, random forest, gredient boosting machine, r-part, XgboostZ o|-&3} 32 ™, 7

S5 AUCE v Bt} (353D,

<E 3> T YI7|QYEY AMH|A D|0|EXIZ2| QIZX|s 22| F0| mE F=2t AUC value

NN SVM KNN RF GBM r-part Xgboost
HEt: 0.8711 0.9518 0.8354 0.9533 0.9471 0.8124 0.9611
AUC 0.8110 0.8299 0.7138 0.7798 0.8054 0.6652 0.8102

=9l A7 gRE Au|x nlo]glrte] Ferel AUCE =9l A7 QSR X
o] §Are] AFAF, XgboostollA] 71 2 AFE YR oY oY AT AT 4
tool AFo]el|A] Ensemble model #2404 714 HZA o] Bdle Random ForestZ B8 %
o A= 08711, AUCE 0.8010%2 =AHY} (appendix page 268p)
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AZBA gL 9 F8 QAR BAEID, 9] 207 WA 7 elEe vt
E97 th2Al, 49 207 Qaneie AR e BRI o NNol ol
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gAfe] o5 lxhe} ol FHlo] Q=] vot & 4 ek ol BY]a gk Auls
ol B lolg, BF AE o3 Rule Xghoosh 71 E& BBl AUC 7HS

B o}, REZF ensemble A o|x o] Rz MAEAE Q1FX]
o Wb Fa wFTE SofoAwk 2hol7t Uhar 7o) Ak Fde] dEEHA S, 717
sty darglS B4 Zdel, EAEA HhH el logistic regression A3 ZEe] B oM %=
2070 49l 8 FE2 £ Abol7t YA HIs=gE A ghe Bl =2 AT agR
A AHlE o] 8o RFEA M F8 WFE AHEH, A7 ad7d4d 7+, THA AE
gk Felsd, 4718 B 55, HWHH el E vk Albumin, HB, %o 4
Ao, =2 F71a%F vlo]gAre] A= Hszshd, o= =l AVaYEd
8|2 o] @AREI= %ﬂ, L-tube feeding, F|HoF, =] ], TUA7IRE, Lut
HE Je7IzE, 3l 3T, B A5rt 8 W ddnh 535] TRt & AL
1237} albumin, HB, CRO| X901 7] ok 3] AH|2 o] gxlr 2 n]o|gxj 250
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B2 =go] ottt delde Awdhs datelFols onA &, <1, & Fol
7Fsg 4% 217" (Convolutional neural network, CNN)3} AJA|Y dlolE| & 78
] AFE3l= =3 217 (Recurrent neural network, RNN), LSTM(Long short term
memory)7} Utk o]&lell fl= QIMY, TH} e BAE SsFo] laL, ofn] FHH
nds &8sty shFshe 71l Holdhgo] it

71A 5 Held dagjge] WAoo o]F o]gate] HEA oF oS ARt
SHAIE SEStes AlREe] Bol oFolAaL it} HEFTH HEZRY dF A&
A wrdst 714 St Jeld Fatelsol ARSEHAL lvk 714 Sk darelE Sl
M AEEY2E, AXE WY w2l A 39, 2% Egjel 22 dalelse], 949
Nx= 4S5 o‘jo(Deep neural network, DNN)#} Z-& &ug]Zo] AFgE3 9}
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ot 7 g3 deEldS A83t7ldl AHdE AR AlsH)h
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Haro)] o, AAAIA R 2 HEF Sab= wid 1,367%HH o 28,
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Zasit ME2e dF o R AEHoz o
NIHSS(National Institutes of Health Stroke Scale):= ¢]2], AJof, ¢tHnin] &4 7+
HolE Boz A5E le, BV} Be4E UEF ol 5% FHEY AT 9
o] Ztt} THRIVE(Total Health Risk In Vascular Events) 23 0]+ NIHSS A<=, o],
W A o HFE viA HEST Ao ABTH dFet AAGES dSgh
ABCD2 23103 tpo], &g, Pt ASARE B 5o s vi7v 7
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A} ggo] == FAO gk 9=re] UK biobanki= #24F AL5 80} olz}
ot Atm o A A Am 9 AP AmbA A ARE AFAA sk
glom w]=re] Beth Israel Deaconess Medical Centerol|A+= 2001'd5E 20123 7}A],
ZEA o] YA 2k 49t i o]ae] H]AH BALE dloJE]E (Medical Information
Mart for Intensive Care, MIMIC)¢] o]E&° 2 F/N3l o evsls Fa3iFE
tole & E7ietaL Jor, IRAdR T AARI7EdOA B o5 A5E AT
2kl A g8k et

7|&9] A7 A8 FAS B4 AAgkel ik A1 Wl gk dA 1, B
T2 B9 AA v fJee] A FHelghd < A vlHloly rRte g FHs
F o, AT HelHE B8l dSshe Ao] B4 A3 Apoldolgtar & 4 vk
dloJe] vlold 7] (Data Mining Technics)& s34 HH B E SA171H
7S olgste] EAskaL ofo gk HrFE AA deistAl] o v A2E Akgel g
& 2 F52 & F e JrEAS AdsHA "otk vlolE] vlolde thitiE A7dd
tloly QX F2 JIFA 7S &8st 54 SAIE o|goz= Aol e
€ (pattern) 7 772 (rule) & H3}A =of, 714 g5-& &3l & (classification), F
A (estimation), & (prediction), A3} (affinity grouping), T3} (clustering)<
FyatA Hrt,

jgatgs WoiskANt Fel7h HA| ot ofof] ek Hejet & 2ol dasitt
710l (natural language) Fel=2 734 RHIAE e v dlolE ol sid == @7
S F=dto], APdolE R Fx3bshe Aol Hasi. EFad JHE AAs,
ofrlgles dofut A7t A} AX|EHA] e FolE AAF= &8l (stopword: #AY,
AR, 2AL HEADY B2 838 dolu 7|55 A7sh= E&3Hiokenization) o] H &
tc}, o]E "l2Enjo|Y(Text mining)o]gtal b, 2ol *2](natural language
processing, NLP)7} &]4]7]< o]t}

Hele] 42 (1) dlolg 3, (2) o8 Aot A, (3) vl 243} g
2 A dae] 8, (4) A AAAA ] AR st WA, HolE 3 A
d o o A AR oY FAAE s Astr] ) B dHelHE FRska
o2 A= A e, dlo|E A e (data preprocessing) @} A A (refinement)
told Fado2RE 53 HolE F EAst]el FAFeAY o] dagh
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AA e} A HAHL Z2AEL] 90% oS AT,

dlole] A3 e 9 Aol 82 74 ddd ddE W dolHrt £
A o]& A3t WFE 7t S Tofehs AAS wekt) wiAHo R FHME
o} AFSAEE Yol AFA T #45 B3, 587 247 )& AAEH
=

Learning Prediction
SH50H(0|E AlH0]E
2M90IcE 0= 2 X
Hilzd YT2|E AHE Atk

[33 1-1] 7]7eHEs 28 24

H

71AISHES A A= S5 (supervised learning) ¥} B| A% 8H<5(unsupervised learning)

o7 FEE £ o} A% 5 7HES &85 (Classification), 3] (Regression), &
(prediction) ] HHoz F= Aty FQ daglFoRs dvtst A md
(Generalized linear models, GLM), AU (Decision Tree), random Forrest, K-
o] (K-nearest neighbor method), A71% X8 wAl(Gradient boosting machine,
GBM), AR #WE ™Al(Support Vector Machine(SVM)), 1-&AIA ™ (neural network,
NN), Ensemble model So] St} [Z2& 1-2].

ks} A7 mAle A8 e A Fe, B sisgel BA3 AdESE
Q8 A7} o) B olelg wde 4 Qor], Tels Bl (gid search)
o2 Askd GLM2 d5H S8 7P e

JAE7 Egf(Decision trees)w= B FehS thf(target) Mol sl S22l o
He zztow WHMen pus 72 AL sk wAE s ol

e EYAE Random forests) 2] AFR-E&= 24174 k5 vsbpHo g o7 7)o oikd

18 LMUHRADN HULASH NS 2t ISAs 78 HES H ity exjel 2 = o= of 5 28



A EglE ggelt the, Eg kel Azl His T3l A& Akt i ZEAAE
Uutsbrt 7hsd £ AlFst dHole o] Bt 5 (random noise)& A=
a7} e,
A7 BB W2l(Gradient boosting machine, GBM) JAFAR Eg]|o] Al WS-
3 oS BRdS Adske HoR, ASEHE EEUt ofd EgY dF L/E
gate] zlPgct,
Boosting2 &J2] 7] ¢] k3l Decision TreeZE %3t 4] Al-&3F= Ensemble 7]
PR ofgk oS RYE9 S oYl 7 AE T, AR Uy o 2Y
Hkdsle] A8l &R gS W= Zo|t}, XGBoost(Extreme Gradient Boosting)+=
Boosting 7] o]&3te] 783t G 8]EE Gradient Boost7} thEZ QY| o] &tz
=S HE o] AAHEE FE3 glolHy]7l XGBoosto|tl,  Regression,
b, et A Z&ol FobA, VI AHEE
Al (Decision Boundary), & 72 93 7|& A2 A5}
+ Rdojt}, A EREA ke AR Ho] YehtH Al ol Fof &3t=A
I 7 HAE T3S 7 A Hot

K-#74 o] (K-NN, K-Nearest Neighbor) &11z]&2 714 7hdsl w2lgy

F9o2 R (Classification) galglgoltt. vlsgt 54& 71zl dloJH+ B3t
o K= el itk PSR AT S eI} el 254 4
27 W 8 we 1§ Fol oftlel FARAE Ttk A8 wah ol
R e U T

K-NN ek Zolcy,

4
é O{N

Classification &A1& 2F

A
gargjFoltty. SVME 2H 7
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Deep neural network (DNN)-& =& Z(input layer)¥} &2 Z(output layer) A}o]d|
o] 7je] &Y =(hidden layer) EE o|HZ <¢lF 21734 (Artificial Neural Network,
ANN) o}, inputdl] tha|l A ouput7}A] LayerE 7 XA = o], input Layer T}-S-o] W3
b7} oI Wx+bE XA 1 hidden layerol| A& 43} 3471 ok B =)
I %5 oA Wx+bE AXa &3} 5 AR &, output layerZ} wheF 7oA
nlR]ekol|= softmaxE activation function(Z443} &<7)& 83t}

Ensemble model-& 2] 719 ¢t nElEo] FFXE WAL EFE a4 chdol
ofgt AA S o= T ol REEY A AHS E838te] o U2 2aE &3

JE 7

Aol F FHo] St} FFE 7ol FHE(Voting) - FHE Sl A9 =&, AES

¢
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Generalized linear regression model

H(x) =Wx + b

K-nearest neighbor

Calculate Distance

Initial Data
® N?w ?xarqple ®
% o classify %
% a = Class A % g = Class A
~ B g D/ Class B ~ B m D Class B
(] [
n 4? A AA ERREES 4? K__A AA
A A A A A
X—=Axis X—=Axis
Finding Neighbors & Voting for Labels
@
% 9 m (| Class A
> o D Class B
[ RN
=y «:Ai' ﬁAA
K=3 »
LAA A
X—Axis
Decision Tree
ALEHSE ANEE AE$ QISK|s 7|8 HEF 3 k&4 Bikfe| Y £ o= oS 2




2IH7t ALY

True False
= AUR? X|=210|7} JALL7?
True False True False
oA kel =1z =
Random Forrest
Tree—1 Tree—2 Tree—n
Class—A Class—A Class—B

|
\— Maijority—\Voting

Final—Class

]

Gradient Boosting Machine

Ground truth

Residual fitting

tree 1 tree 2 tree 3

Xgboost
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X X X’
| ! |
m1(x) m2(x’) m3(x”)
XL/ O4Xt XL/t ELVASI
O\ N\ N\
10M| O o] 10A] O 4 =Py 10A| 0|4 2RI

N
y1 y2 y3
W1y1+W2y2+W3y3
Support Vector Machine(SVM)

Hyperplane
P Class 2 Support
.-~ Vectors
j/\\é, P ,,:::5‘”“
+ O @~
n 6 ' @
B ’:"O‘
B n » @) W
- Margin
(]
b
(w] m
Class 1

Deep neural network
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Cleansed data

Event (+)

< c ol ' Event (-)

Ensemble Model

S5 0|0|E

7\ T

Learner 1 Learner 2 Learner 3 Learner p

W

dStolE

(02 1-2] £ XE J|Asts gnelE 2As

A= e5e] 9 7ol F82E H(Clustering), ¥]74 B4 (Anomaly detection),
2149 =2~ (Dimension reduction)e] At} [ 1-3]. F2|2E] H(Clustering)-& 7JA=
thro] MEY2oA 45 fAkE AlRE e FeaH R aEsiehe 7o, 7
] ARgE= Aol k-t (k-means) o]t

H)44} B2 (Anomaly detection)= oA4%] 38t oWl E = ATE AHsl= T2 4
o),

29l &2 (Dimension reduction)= T# A} W] £2 ZFole Tz AAZ O
B2 HolHE FHETE dSo A 7t oS BT (s 549 7% 5479

Z7VsHA ©of. AR 94 24 (Principal components analysis, PCA)

rlo
e
re
lo,
E
>,

E4S B o8 45 SPA A2 FhsE AWl
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Clustering

Original unclustered data

Clustered data

6 T 6 T T T T T
5 1 50
4t g at
3t 1 3t
£ 2r 1 & 2F
1t 1 1t
0f . 1 oL .
I 1 b
-2 L L L 1 1 1 1 1 -2 L L L L L L
-3 -2 -1 0 1 2 3 4 5 6 -3 -2 -1 0 1 2 3 4 5
Ty Ty
Anomaly detection
clusters
o (o)
®o °
o0
o [5)
%
o—s
X,
© normal data
O noise
Dimension reduction
Y
Z OO
X
Y
X
z
(13 1-3] £ HINE YIS YnRlE 2AE
24 LAERAN AUHFIT AR E AT QISXS 7[H K EF &y et Ul S o2 o5 22




7IASE A2 olAZHAe] BAISHA mddte ve SHo] stk 7HY, A
22 o] Atz g Aol thgh Aol 4% samples $3) v %13'8}
Aabgh, 7HE Aol Ay 32 AR ofel] disiA el ke B

H ARE AA AT Heel H&AN, JASFE HA <] X}E
AzE ZdYS T VHE ISshs Zlo] HHo] Hrh e FA £l
Ae didely ®EAR o] @AE AHEAY FARE dS 7IEeR o, Fad

24 7Ee 298] 1 Axe] 4BYS ol vl AFSHAR, wdele 24 A5

2R Y A7 BA

b AFT 2 HNEFoht Sl HEEe NAHA ol e J)EA AR
ek A7)t whe HEFOt 194 e e A5 AT A5
t e 34 BAE Be AT FAGL H3W BAe IFE 270 oS
AL WAt BaAsk i FEASH Anel/ls s, SRl QA olhad
of Fad Arzs 289 5 7 W 2 Fadel o ¥uu ¥ 4 9tk

F 7 o8 alzstag she At

52 g Hol B HolHE Aud  lom,
Z7] ARE S W oF &S 7hsdtA ks ol Aok Heo 52 &
HEF olF o|F I A 7eH dFE dSdte dTE AXEE, 25
modified Rankin scale 0-25 £& oF=2 AHoJ3}lal Acute Stroke Registry and
Analysis of Lausanne (ASTRAL) score®] o|&83} 7]|A|gt5e] o &8-S v wdtct.
259 A7ol4] DNN2 ASTRAL score Bt} 2|3l H2 &8-S HoFou
random forest(RF)3} logistic regressiono|A+= RdE 9] o]=2 o] ASTRAL score}t
frofgt apol & Holx| okrt gHA Jang T2 o] HEFT TF A HlolHE &3t
o 5471 HEF 849 Y oF oS RdS HESAT o] AFelAl= DNN,
SVM, random forest, and extreme gradient boosting®} 22 7|A|sts dag|So|
ArgERQ o BE ZAEG RdEo] A%5ZHl logistic regression B ol HI3] T
U2 &8s BTt Park 52 k=] T HAA HAE B 00N F47]
HEF A e A% dF 2dg URLh o] AT NE F 71sA

o
(o,

oX,
N,
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=34 (modified Rankin scale 0-1)& $2 T2 Foletlon, 7t3}(regularization)
HH S A}g3) logistic regression modelo] AUAE-(ensemble) ¢l RFY extreme
gradient boosting &iL2]F Kt} o U o58S HAFn L3k 259 d7s
Sl a3k 4 TawE AT, U Al NIHSS 52} vpol7h ©7] ol o &
7P Ta3 IARS Rtk SFelA AE B AelMs 547 WA dAE
S FoR MY 715 CF S-S Ao, o] AFtelr= AUC 9171 0.66-
0.712 th2 #d A7E0 vl8) thi Be d58s BTt o A2 AE
T 9 WHF Fiol 7% Ao R Al $HH Fang 52 ¥ o]F o7 A9
7153 AFE ASshs oA DNN darg|gd g 7Asts 4atg]sF (random
forest, Support Vector Machine etc,)gtolls= oS ol| {25k Apol7} §lS-& W3l vt

et B HEF B F e ¥ RF7eE Stk d7elA A= modified

O

Brunnstorm classification, 3}A]+= functional ambulatory categoryS A3} HEZE o=
3F31aL, DNN, logistic regression, RF 37}4] 7|4] &< 5 DNNO| oS %7} 7P Eth=
Adg WEs7|E 3tk o] A H HlolE] AES Fi, ATVt o]Foixl 71# 9 A
ol Wb 2 71AIgE eSS A8sttets A2 duEA] ¢ AFE KoY
= gtk

ShA w7 o] % o %o} F3te] AN FEe oF B g AT oA Sk,
HEF A o]F 7UF} 140 Al TAES oS3 EdlolA & logistic regression,

SVM& attention-augmented gated recurrent unit (GRU)S-¢] &318]&S v W3},
attention-augmented GRU R do] o|&%7} 714 =qdth ¥HE&F o]|F whAl Hols
SolA] ABH ] That - d|Z5he A ATl random fores7} SVMelL}
gradient boosting Edlo]] dZ%=7} tha w=gkoH, JHslE AR g AHE o=
T e A87bsd BdS AAE AT HellA A7 o o7t Al

P M EokelM® BE A7e @23 o] FolAAL JlHt. Pease T2 27

W BE Y CT scang 7|9ko2 DL Bl kel o] dgteld= 29 - o7f<d

AlA o] AP 2 Glasgow Outcomes Scare score 1-32 A¥gto g AAsIcy 234
1o 270l3) SArEe ol viele] o S48 BE BolF

regression, SVM, decision tree, artificial neural network (ANN) ¥&312]Z % ANNo]

APgol gk dlEr} 714 =90t) Brushetta 5-& 944 w2 BAo] o F oS



3o A& Q] linear regression modelo| 7| AIsHs dare]<&3} vjnls)

3 Afol7} giths A0S AN v} glo] WEF0 vz
=08 TR Qud FoE EO%ZXlt watolch G Ao BAE Ao
BT PP e ROk WEFo vjs) ATAS AN H8F AT ob

Ay ME 27
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o1 e

12 EH A= 31
H2Z2 SUNZEY =8tz 32
H3Z At =& 1+ 33

Haz 24 4Y 34







A2 2

oAt

20099 HFE 20184 107 204 o] Aol tidoz EoA HEF 9 oA

&4, Arkr), g AR rel e g S-S 23 (KCD 16%, G817, G827, S06%) &faL,
H@Felst LS Bl Aldsta H @Y A5 At e A= Ask it -2
B A ol o T5E A= AYstdlen, AR viH] Sl Hg E4E
A AFSh= ARAEH] (Tetraplegia) 9F F3FAwlH] (Paraplegia) #A= A €3k Ak, 43
Azt Aol= va3 2

o

A1 Y A=

- ATALSEA WA A, vl 24 R ARG A%
- e 9 A FAE, SR, AEIAY, AAAS (), AF), FAE &F
=

gHe T2 AetA] daL, AAle F9 3 o5 9 B A FH B 2=
o)

=3

- 2 3 g e |3 HEE, o HES, Aot 29, Aue 28,
AFsl 28, HAd 28, HAY &8, Hvp), ARRu] o]F ZolwuiH]e} A4
Ego 2 QIe ARA|wh (tetraplegia) A 2]3FAth

ety 7ol 7] Hrgo] AW Fdefst AR 919 ol S B¢

- dAAAE Glucose AC, Albumin, Hb, HbAlc, BUN/, Cr& ZA}S}ic) ofg #H
AN Aol #Hx AR AA Aot 285k

- AR AT FRA 99 71 v HE 49 7IRE AA 99 71z A8 %
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Al o7 Ad F2], A oA (4, &%, AFENEdAS),
Fe 9 A& O%l‘i—(craniectomy, craniotomy, coil embolization, clipping,
gastrostomy), 94 7IZH A P2 3p, 2 B 557 i A SIE Ak
At
- JAFo)sbAA}L chest PA or AP, brain CT, brain MRI ¥% ZAx}x|o] tfsfi] R
packageo] & Aol Aelg Bl s|@st Mol ol Wl Huers
], HYES AA3}AL. S 9], traumatic intracranial hemorrhage’} &
A%, d2E mlo]yoXE 24 (trauma)d ¥W<4 (intracranial hemorrhage) 2,
traumatic subdural hemorrhage®} non-traumatic subdural hemorrhageZ H54]
U o] ukar s, ZZE trauma®}l non-trauma, subdural hemorrhage-2
‘/‘rl‘r°1 747} AApE :rL—Er%} shitt. weEbd, 54 HESom ekt qldst
o7 4 gl 2019l 2<lo] she Wl Bl

s
O
=2 =2—

ohelel a4 Lol 1% S 58 A%, mF W geom Tysherh

1)

(Pneumonia)-2 Chest X-rayol|A] #+5-2] o] pneumonia, atelectasis, consolidation
© o] A}, 2ol pneumoniaZ} Y& A, A= wHo 7 AgkE )
A

d Hdelo] wE EFi= infarction, hemorrhage(subdural, epidural,

gl

e o
B

subarachnoidal, intraventricular), traumatic brain injury, non-traumatic brain injury 2
48131,

w&ato] & 5etA H9]:= Frontal lobe, Temporal lobe, parietal lobe, occipital
lobe, Cerebellum, basal ganglia, thalamus, subcortex, brain stem, ACA, MCA, PCA,
basilar artery, Aneurysm<= A3 3} it}

HHH EAJS focal_small lesion, multifocal_large_lesion, Acute lesion, Chronic

and old lesionz2 T&3}%c),

A2d FNARRE 2EIAE

ol Aol Pl el AR} FNAARA) ARE AT, AT L A=Y
FHNHY 2 57, BRUA AF A9, 194 49, BER $98 2k 1%
Aol §3 % BHE Az FESS wakn, 234 Aol £3 L 5HE 14 FNER
o1F 24 Ak AlRlel AEES AYah AVIanY WrE A AR, vo)



ZCHtE IR QUAR KGR
EE g 288 g DleBAurER
e o 52 oz He
FErYy Tt d
dagd =2z 29
AT o &

AHAZE], S22
HAHMN(ESSEY, M2 (HB)
Si5lE M A (HBA1C), Albumin, BUN, CR)

HA 7|2t
s Y7
HE 4
(5 B2, 2o, 7| Yat w3
7|2 of
Auay o
SETEE, 3, HEYY WD)

Yyl BE AR
(chest PA, Brain CT, Brain MRI)

AR A3z == A

A= 2009-2018 Aoef] A2 xidbwo] ¥ 9 wiH] 2 (KCD 16%, G81%,
G82%, S00%) Yt $AHn=9,741) Z 204 BT+ (n=340) , AF3] BAH x}§7} A=
A (n=758) & A7ste], & 8,643 Wol Atw Al e sttt olF HF
oJn|&}= (Tetraplegia, Paraplegia) ¥4} n=569"8< A A &ct. =3} 3'403/\01 (CT,
MRI) #=A7F 9l 739 (n=2821), Y d57F 1= SHAelvt vt &

46485 Alste], F 4,789 0] o] 7ol EIHUTE A8 A I+ Appendix

98pageFE] 152pageols &ls 4 Qo



2009-2018 AO|of| Af=ES ElEtHO
|4 9l Ofd|
(KCD 16%, G81%, G82+, S06+)
olelst Bixt

(n=9,741)

20M| D2t 2R}
(n=340)

A2l ZHA XH=2(-)
(n=758)

e &4
(Tetraplegia and Paraplegia)
(n=569)

=[FH(CT, MRI) ZH=X|(-)
(n=2821)

o
o
Ral

LQIE7| 29| A LQIE7|2YAMH|A
=2 0|0l 8Atz
(n=1839) (n=2950)

(12 2-2] XM= 28 2AE

R& o] &3te] AT A5 9 FAREAS Al@3drk R version 3.5.2 (2018-12-20)
ojplem dald St e AT daLe]F packages= Appendixelld &l 5 ok
At 7|A g 4SS NN, RF, GBM, Xghoost, KNN, SVMS o]&3}¢it}, w3t

AZ Apdol thalA linear regression HA1S 3t S1FA% EAlH H) Wt

I
H
ne

S
0x
riok
A
10
mII
o
ol
2
ol
=
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A3z

21}

[=}
o ME EMo| J|A&&(machine 59
learning)

M2HE ol H7|QUYEE MH|A 0|0|8X}
9| 7|A8+&(Machine Learning) 70
A ALt

[







=31 A7 QFRE AH2 o] A (1,8397)2 F =31 AV WrE XFet
23771 Mglom, ukde nlo]galat (2,9509)2 1477 Wroln zF ++9] QIFA%
Ao FHANEES 70%, ASHER 30%S Uren, & Hy Tl F2 207]vt

=392 ™, ensemble model £X4S FaA HA Y A EES st
B ARl 3 A8 =2l AVQYEE s A ZE ¢ =2 FVeYH
n

3]
o whe AE o BAol i@ 713k coding ARE appendixel 3 %

Au|27F astthal QA== Aol WisiA] Fof7) 7hssith =9l A7) QR A~
E A =9lo] A7 Hito] 76,119 4M| 2 AMu| A5 vEA] ke F(62.4+13.0) Ht
w2otth o) =9 A7 QRS Au|27) 654 o] kelolA FE An|2) AlFEaL

654 wRt ZofQlolAl= A qAAIA oA ool d-sH M n] 27} A F o] ofH Alo]

e

=R A71QGRT AH|2E o]@Akro] AA| APEAE 96218 (52.3%) 2.8, AH|2E
WA OE O 695V (23.6%) Kt} Wgtom W 3 AZI|ZIE 1.668.111,135.4(Y) &
2E bz oko o] 1831.741,114.6 BU} Zskth AdEE =9 A7) a%R Y
AB|2E o] gAbellA oJAdo] 1,031(56.1%)H 22 o] it AR o] a7t E2uA]
7118R= Aoz Helth, AFAGL drhE o] A% A el AAfste], aLkAEEv

oluet g @ A7), Aol Axshe Bl ol elst] old A7} e}
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A7 GEF A 2E o] 82 YUF TUEVIRE, s JdTIRE S8R
JL7IRE F FREE, 3571 2 AU Fzl, AFE, Ltube A, 495 A=
o5, 7137 BAFY (T-tube), £33, Albumin ¥ @44 (Hb) A3}, 58T ¢
Fsled A4 BUN, Cre] A5o] AMH|2E vHX] ¢bs wHU; FAI-S 2 o7} A
=] o] A7) 8GR AMH|2E o] 8Arro] WA| ¢Fe wHU o] E2 Al
7108k Ao R oAAZIY {F 3-1>.
<E 3-1> L0 H7|QUYHH MH|A OfR0|| w2 2I7sHN 4 U WY XHEo| H|w

QI B7|QHH Lol AV|QUHY bvalue
MH|A 0|8+ MH|A 0J0|8=
e 0.000

(-) 877 (47.7%) 2255 (76.4%)

(+) 962 (52.3%) 695 (23.6%)

e E P E)) 1668.1 + 11354 1831.7 = 11146 0.000
ol (9ix) 76.1 + 94 624 + 136 0.000
g4 0.000

= 808 (43.9%) 1813 (61.5%)

o 1031 (56.1%) 1137 (385%)

HZFEX| 0.000

MNe 241 (13.1%) 383 (13.0%)

Bt 5 (0.3%) 9 (0.3%)

ol fas 3 (0.2%) 7 (0.2%)

Ol 38 (2.1%) 67 (2.3%)

=S 4 (0.2%) 7 (0.2%)

WP 3 (0.2%) 6 (0.2%)

At 1 (0.1%) 1 (0.0%)

NES 0 (0.0%) 1 (0.0%)

A= 1406 (76.5%) 2349 (79.6%)

PA 7 (0.9%) 22 (0.7%)

SHET 15 (0.8%) 13 (0.4%)

SEET 41 (2.2%) 18 (0.6%)

Mepee 16 (0.9%) 14 (0.5%)

HMapets 26 (1.4%) 17 (0.6%)

ANELT 13 (0.7%) 25 (0.8%)

ANEE 8 (0.4%) 8 (0.3%)

HZ=EWXIR| = 2 (0.1%) 3 (0.1%)
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ol 37|29

x|
[

0l 7|

= P-value
MH|A 0|8+ MH|A 0J0|8=

EARR 0.000
ZHodA| 276 (15.0%) 613 (20.8%)
ZoAA|-5 242 (13.2%) 379 (12.8%)
24od A|-d 61 (3.3%) 53 (1.8%)
AX|Y-5 58 (3.2%) 42 (1.4%)
AlX|o3- 115 (6.3%) 658 (22.3%)
AX|H-H 930 (50.6%) 1082 (36.7%)
X Y9-F 133 (7.2%) 110 (3.7%)
2X|od-0 24 (1.3%) 13 (0.4%)

1x ol S= 0.000
(-) 954 (51.9%) 2321 (78.7%)
1 143 (7.8%) 64 (2.2%)
2 166 (9.0%) 131 (4.4%)
3 126 (6.9%) 56 (1.9%)
4 151 (8.2%) 86 (2.9%)
5 182 (9.9%) 135 (4.6%)
6 117 (6.4%) 157 (5.3%)

1% =0 =2 0.000
H|ZFoH ol 954 (51.9%) 2321 (78.7%)
X|&M|Erofol 236 (12.8%) 204 (6.9%)
Ll PSSl 415 (22.6%) 168 (5.7%)
A|ZEEROOI 51 (2.8%) 57 (1.9%)
PSEAPSLILe]] 85 (4.6%) 83 (2.8%)
PRSPl 15 (0.8%) 23 (0.8%)
FHaFofel 3 (0.2%) 12 (0.4%)
LIEEHoel 7 (0.4%) 3 (0.1%)
olo{xfofiol 56 (3.0%) 60 (2.0%)
Kb A EFOR QI 9 (0.5%) 5 (0.2%)
AlEFEfOfOI 2 (0.1%) 4 (0.1%)
557|509l 1 (0.1%) 4 (0.1%)
ZHEtofjol 5 (0.3%) 4 (0.1%)
ZHEIXfofoI 0 (0.0%) 2 (0.1%)

2x1 Eos2 0.000
(-) 954 (51.9%) 2321 (78.7%)
1 355 (19.3%) 194 (6.6%)
2 342 (18.6%) 323 (10.9%)
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ol A7|euwH

ol E7|Q9H3
e A= Djo|g = P-value
3 54 (2.9%) 27 (0.9%)
4 47 (2.6%) 24 (0.8%)
5 56 (3.0%) 32 (1.1%)
6 31 (1.7%) 29 (1.0%)
21t Zoff 52 0.000
H|ZFoH ol 954 (51.9%) 2321 (78.7%)
X|&M|Eofol 196 (10.7%) 192 (6.5%)
L[ Eof 2l 443 (24.1%) 173 (5.9%)
A|ZEEROROI 47 (2.6%) 55 (1.9%)
Zrxtofol 83 (4.5%) 88 (3.0%)
INESESIU ! 21 (1.1%) 21 (0.7%)
FHaFofel 7 (0.4%) 15 (0.5%)
MEZofel 7 (0.4%) 3 (0.1%)
o{0{EtofQI 72 (3.9%) 69 (2.3%)
Ximf|Azrofel 4 (0.2%) 4 (0.1%)
AIREEFOROI 2 (0.1%) 2 (0.1%)
SE7|ZoKel 0 (0.0%) 2 (0.1%)
ZHEolfQl 3 (0.2%) 4 (0.1%)
ZHEZoQl 0 (0.0%) 1 (0.0%)
EUA7IZE () 250 = 406 16.1 = 24.6 0.000
UUEE /7T () 153 + 18.1 102 *+ 153 0.000
SEX AHTIZH () 9.7 + 358 59 + 169 0.000
E R FIREES 98 + 99 7.1 + 83 0.000
SE7|Uzt #x s 03 + 10 02 + 08 0.000
ZrodLjar sEl 514 04 + 14 03 + 12 0.001
ARSI 0.000
(-) 1808 (98.3%) 2934 (99.5%)
(+) 31 (1.7%) 16 (0.5%)
L_tubefi¢! 0.000
(-) 1171 (63.7%) 2545 (86.3%)
(+) 668 (36.3%) 405 (13.7%)
A 0.000
(-) 732 (39.8%) 1774 (60.1%)
(+) 1107 (60.2%) 1176 (39.9%)
T_tube 22! 0.001
(-) 1778 (96.7%) 2898 (98.2%)
40 LAHHRAN AUHAEIST XNEE 2ot QISX s 7|8 HEE 2 &y Xel YWY S o= o5 2Y



0l 7|

=2 F712¥EY P-value
MH|A 0|87 MH|A 0j0|82
(+) 61 (3.3%) 52 (1.8%)
MY sl 0052
(-) 1754 (95.4%) 2848 (96.5%)
(+) 85 (4.6%) 102 (3.5%)
HIQIAY Elaa 0043
(-) 15 (0.8%) 10 (0.3%)
(+) 1824 (99.2%) 2940 (99.7%)
| A 0.000
(-) 434 (23.6%) 1379 (46.7%)
(+) 1405 (76.4%) 1571 (53.3%)
X|F=atstE8 (SAH) 0.000
(-) 1705 (92.7%) 2613 (88.6%)
(+) 134 (7.3%) 337 (11.4%)
ZAat5l=8 (SDH) 0.009
(- 1657 (90.1%) 2723 (92.3%)
(+) 182 (9.9%) 227 (7.7%)
EAZYES (cH) 0.001
(- 1365 (74.2%) 2313 (78.4%)
(+) 474 (25.8%) 637 (21.6%)
EALES (vH) 0.008
(-) 1695 (92.2%) 2778 (94.2%)
(+) 144 (7.8%) 172 (5.8%)
Focal_small 0.000
(-) 672 (36.5%) 1831 (62.1%)
(+) 1167 (63.5%) 1119 (37.9%)
multifocal_large 0.000
(-) 1081 (58.8%) 2334 (79.1%)
(+) 758 (41.2%) 616 (20.9%)
Acute_recent 0.000
(-) 431 (23.4%) 1131 (38.3%)
(+) 1408 (76.6%) 1819 (61.7%)
Chronic_old 0.000
(-) 524 (28.5%) 1452 (49.2%)
(+) 1315 (71.5%) 1498 (50.8%)
Frontal

(-)

1839 (100.0%)

2950 (100.0%)
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ol &729

x|
[

0l 7|

= P-value
MH|A 0|8 MH|A OJ0|82
Temporal 0.001
(-) 1668 (90.7%) 2755 (93.4%)
(+) 171 (9.3%) 195 (6.6%)
Parietal 0.536
(-) 1832 (99.6%) 2943 (99.8%)
(+) 7 (0.4%) 7 (0.2%)
Occipital 0.000
(-) 1694 (92.1%) 2812 (95.3%)
(+) 145 (7.9%) 138 (4.7%)
Cerebellum 0.000
(-) 1465 (79.7%) 2613 (88.6%)
(+) 374 (20.3%) 337 (11.4%)
BG 0.000
(-) 948 (51.5%) 2039 (69.1%)
(+) 891 (48.5%) 911 (30.9%)
subcortex 0.772
(-) 1833 (99.7%) 2943 (99.8%)
(+) 6 (0.3%) 7 (0.2%)
brain_stem 0.000
(-) 1612 (87.7%) 2736 (92.7%)
(+) 227 (12.3%) 214 (7.3%)
Thalamus 0.000
(-) 1519 (82.6%) 2676 (90.7%)
(+) 320 (17.4%) 274 (9.3%)
ACA 0.000
(-) 1706 (92.8%) 2843 (96.4%)
(+) 133 (7.2%) 107 (3.6%)
MCA 0.000
(-) 1312 (71.3%) 2279 (77.3%)
(+) 527 (28.7%) 671 (22.7%)
PCA 0.000
(-) 1672 (90.9%) 2825 (95.8%)
(+) 167 (9.1%) 125 (4.2%)
basilar_artery 0.000
(-) 1753 (95.3%) 2875 (97.5%)
(+) 86 (4.7%) 75 (2.5%)
472 LrEADt Zgtst 18X 7 L& 2tXto| 2 = of| 2 o 2



Lol 27| QYR Lol 27| Qo3

P-value

MH|A 0|82 MH|A Djo|8F

Aneurysm 0.000
(-) 1628 (88.5%) 2270 (76.9%)

(+) 211 (11.5%) 680 (23.1%)

Coil 0.000
(-) 1808 (98.3%) 2790 (94.6%)

(+) 31 (1.7%) 160 (5.4%)
craniectomy 0.004
(-) 1793 (97.5%) 2911 (98.7%)

(+) 46 (2.5%) 39 (1.3%)
craniotomy 0.000
(-) 1774 (96.5%) 2733 (92.6%)

(+) 65 (3.5%) 217 (7.4%)
SA0{F (smoke_yn) 0.000
SME & 954 (51.9%) 1249 (42.3%)

S0l =2 718 (39.0%) 1048 (35.5%)

A 167 (9.1%) 653 (22.1%)
SF0{E (drink_yn) 0.000
SxE 2= 1322 (71.9%) 1604 (54.4%)

Sx=5iC 23 297 (16.2%) 409 (13.9%)

2 220 (12.0%) 937 (31.8%)
ALBUMIN/ (g/dL) 37 = 05 40 = 05 0.000
BUN (mg/dL) 193 + 124 16.7 £ 103 0.000
CR (mg/dL) 12 £ 13 1.1+ 14 0.014
GLUCOSE_AC (mg/dL) 133.8 + 54.3 129.4 + 493 0.004
HB (g/dL) 130 £ 20 138 = 20 0.000
HBAI1C (%) 66 = 1.4 65 + 1.3 0.032
L= 0.000
(-) 1726 (93.9%) 2888 (97.9%)

(+) 113 (6.1%) 62 (2.1%)

=Rl A7IQFR A MH|=E Ol%XHLoﬂfH AP%ZWO] RE71ZF 1234.4 £ 10909

7o X]’OV]' u/v\/\o‘:q /‘]'
Azt B3] %‘%‘? FUA7IRE, ?r@f?q'*] °‘%J7]Z_, 357 U gzl $15<, Lwb
o2 7)13AEI B (T-tube), 8742 Albumin #]8}, 293

5 GHAAL, BUN/Cre] J4o] A Bek BAHOR Afol7h Q| Bawol, Al

rlo

¢}
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o] deunt ohjel FukeE Uiahe Ado] WL, 7] wye] AETHT AT AL
ofmjgit}t <3 3-2.
<EH 3-2> L H7|QYHH MH|A O[8XIe| HE o{50] w2 oIt EM 2 Wl Xt=o| H|u
N ES At
(n °é_77) (n=r9o62) P-value

HHHS MZ7|7F () 21438 + 9829 1234.4 + 1090.9 0.000
ol (k) 734 *+ 99 786 + 82 0.000
o4 0.193

=1 371 (42.3%) 437 (45.4%)

0 506 (57.7%) 525 (54.6%)

7{FEX|A 0.368
M2 110 (12.5%) 131 (13.6%)

24t 2 (0.2%) 3 (0.3%)

ol fas 0 (0.0%) 3 (0.3%)

QIH 16 (1.8%) 22 (2.3%)

3= 2 (0.2%) 2 (0.2%)

CHE 0 (0.0%) 3 (0.3%)

St 0 (0.0%) 1 (0.1%)

NS 685 (78.1%) 721 (749%)

A7|E 7 (0.8%) 0 (1.0%)

Aol 8 (0.9%) 7 (0.7%)

SHEL 16 (1.8%) 25 (2.6%)

SHEE 7 (0.8%) 9 (0.9%)

Mg e 15 (1.7%) 11 (1.1%)

et 3 (0.3%) 10 (1.0%)

dasE 4 (0.5%) 4 (0.4%)

AN 2 (0.2%) 0 (0.0%)

NFEHR R = 0.368
EARE 0.000

ZHoiA| 149 (17.0%) 127 (13.2%)

ZIA|- 99 (11.3%) 143 (149%)

ZAA|-H 23 (2.6%) 8 (4.0%)

AMXY9-Z 30 (3.4%) 8 (2.9%)

AIX|4-H 83 (9.5%) 2 (3.3%)

AlX|d-H 432 (49.3%) 498 (51.8%)

X Y9-F 53 (6.0%) 0 (83%)
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I

&

Aty

(n=877) (n=962) P-value
FX|od-od 8 (0.9%) 16 (1.7%)
1x ol S= 0.000
(-) 420 (47.9%) 534 (55 5%)
1 68 (7.7%) 5 (7.8%)
2 75 (8.6%) 91 (9.5%)
3 69 (7.9%) 57 (5.9%)
4 82 (9.4%) 69 (7.2%)
5 98 (11.2%) 84 (8.7%)
6 65 (7.4%) 52 (5.4%)
1% =hoff =2 0.000
H|ZbolQ! 420 (47.9%) 534 (55.5%)
K| EHORQI 116 (13.2%) 120 (12.5%)
LS PSSl 239 (27.3%) 176 (18.3%)
A|ZEEROROI 26 (3.0%) 25 (2.6%)
HZEEFOROI 41 (4.7%) 44 (4.6%)
X|XEfofiol 10 (1.1%) 5 (0.5%)
Flzhofel 2 (0.2%) 1 (0.1%)
o10{Ztof ol 4 (0.5%) 3 (0.3%)
PNt PSS ISl 16 (1.8%) 40 (4.2%)
AIREEFOROI 2 (0.2%) 7 (0.7%)
S57|xtopol 0 (0.0%) 2 (0.2%)
ZHEoel 0 (0.0%) 1 (0.1%)
A2 0 2xtojol 1 (0.1%) 4 (0.4%)
2zt HoSE 0.000
(-)
1 420 (47.9%) 534 (55.5%)
2 228 (26.0%) 127 (13.2%)
3 226 (25.8%) 116 (12.1%)
4 0 (0.0%) 4 (56%)
5 0 (0.0%) 7 (4.9%)
6 2 (0.2%) 4 (56%)
2zt o =8 0.000
H|ZHoR ! 420 (47.9%) 534 (55.5%)
X|H|ZHORQ! 101 (11.5%) 95 (9.9%)
CaES L PSi0 dl 248 (28.3%) 195 (20.3%)
A|ZEEROROI 22 (2.5%) 25 (2.6%)
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AR

Aty

(n=877) (n= 962) P-value
Zrxtofol 43 (4.9%) 0 (4.2%)
X|=Zfofol 17 (1.9%) 4 (0.4%)
Flzhofel 4 (0.5%) 3 (0.3%)
210{ZofQl 4 (0.5%) 3 (0.3%)
K| dzfofel 18 (2.1%) 54 (5.6%)
AIREEFOROI 0 (0.0%) 4 (0.4%)
=PIl 0 (0.0%) 2 (0.2%)
xt2 o 2xtojfol 0 (0.0%) 3 (0.3%)
EA|7IZH () 259 + 505 242 + 286 0.381
UUEE AT () 148 + 17.3 158 + 188 0.211
SERHA A2 () 11.2 + 465 84 + 218 0.103
E X FIRETES 93 +97 102 + 10.1 0.068
S&7|U3at #x 514 03 +08 04 +1.2 0.000
ZodLfjat sxl 514 04 +13 04 +14 0.352
SIREA™ 0.000
(-) 2934 (99.5%) 1808 (98.3%)
(+) 16 (0.5%) 31 (1.7%)
L_tubefi¢! 0.000
(-) 647 (73.8%) 524 (54.5%)
(+) 230 (26.2%) 438 (455%)
o 0.000
(-) 437 (49.8%) 295 (30.7%)
(+) 440 (50.2%) 667 (69.3%)
T_tube 22! 0.499
(-) 851 (97.0%) 927 (96.4%)
(+) 26 (3.0%) 35 (3.6%)
Qi ka4 0.994
(-) 837 (95.4%) 917 (95.3%)
(+) 40 (4.6%) 45 (4.7%)
Hle|& &y 1.000
(-) 7 (0.8%) 8 (0.8%)
(+) 870 (99.2%) 954 (99.2%)
&l 0.069
(-) 224 (255%) 210 (21.8%)
(+) 653 (74.5%) 752 (78.2%)
X|FoksHEE (SAH) 0.801
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4z At P-value
(n=877) (n=962)

(-) 815 (92.9%) 890 (92.5%)
(+) 62 (7.1%) 72 (7.5%)
ZYstE" (SDH) 0.325
(-) 797 (90.9%) 860 (89.4%)
(+) 80 (9.1%) 102 (10.6%)
EMEYEHE (ch) 0.000
(- 601 (68.5%) 764 (79.4%)
(+) 276 (31.5%) 198 (20.6%)
EAMLHES (VH) 0.283
(-) 815 (92.9%) 880 (91.5%)
(+) 62 (7.1%) 82 (8.5%)
Focal_small 0.206
(-) 334 (38.1%) 338 (35.1%)
(+) 543 (61.9%) 624 (64.9%)
multifocal_large 0.000
(-) 566 (64.5%) 515 (53.5%)
(+) 311 (35.5%) 447 (46.5%)
Acute_recent 0.000
(-) 929 (41.2%) 202 (29.1%)
(+) 1326 (58.8%) 493 (70.9%)
Chronic_old 1.000
(-) 206 (23.5%) 225 (23.4%)
(+) 671 (76.5%) 737 (76.6%)
Temporal 0.230
(-) 262 (29.9%) 262 (27.2%)
(+) 615 (70.1%) 700 (72.8%)
Parietal 1.000
(-) 874 (99.7%) 958 (99.6%)
(+) 3 (0.3%) 4 (0.4%)
Occipital 0.527
(-) 812 (92.6%) 882 (91.7%)
(+) 65 (7.4%) 80 (8.3%)
Cerebellum 0.021
(-) 719 (82.0%) 746 (77.5%)
(+) 158 (18.0%) 216 (22.5%)
BG 0.489
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4z At P-value
(n=877) (n=962)
(-) 460 (52.5%) 488 (50.7%)
(+) 417 (47.5%) 474 (49.3%)
subcortex 0.767
(-) 875 (99.8%) 958 (99.6%)
(+) 2 (0.2%) 4 (0.4%)
brain_stem 0.594
(-) 773 (88.1%) 839 (87.2%)
(+) 104 (11.9%) 123 (12.8%)
Thalamus 0.026
(-) 743 (84.7%) 776 (80.7%)
(+) 134 (15.3%) 186 (19.3%)
ACA 0.285
(-) 820 (93.5%) 886 (92.1%)
(+) 57 (6.5%) 76 (7.9%)
MCA 0.102
(-) 642 (73.2%) 670 (69.6%)
(+) 235 (26.8%) 292 (30.4%)
PCA 0.889
(-) 796 (90.8%) 876 (91.1%)
(+) 81 (9.2%) 86 (8.9%)
basilar_artery 0.738
(-) 838 (95.6%) 915 (95.1%)
(+) 39 (4.4%) 47 (4.9%)
Aneurysm 0.020
(-) 760 (86.7%) 868 (90.2%)
(+) 117 (13.3%) 94 (9.8%)
Coil 0.325
(-) 859 (97.9%) 949 (98.6%)
(+) 18 (2.1%) 13 (1.4%)
craniectomy 0.024
(-) 847 (96.6%) 946 (98.3%)
(+) 30 (3.4%) 16 (1.7%)
craniotomy 0.008
(-) 835 (95.2%) 939 (97.6%)
(+) 42 (4.8%) 23 (2.4%)
E910{5 (smoke_yn) 0.040
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4z Mg P-value
(n=877) (n=962)
HME EA 451 (51.4%) 503 (52.3%)
Sosict 2 1 (37.7%) 387 (40.2%)
=4 5 (10.8%) 72 (7.5%)
23018 (drink_yn) 0.000
e 23 605 (69.0%) 717 (745%)
ex=sict 2= 137 (15.6%) 160 (16.6%)
=3 135 (15.4%) 85 (8.8%)
ALBUMIN/ (g/dL) 39 +04 3.6 0.6 0.000
BUN (mg/dL) 174 £+ 10.1 209 + 139 0.000
CR (mg/dL) 1.0 £1.1 1.3 £15 0.000
GLUCOSE_AC (mg/dL) 1293 + 459 1379 = 60.6 0.001
HB (g/dL) 134 +£20 127 £2.0 0.000
HBAI1C (%) 6.5 +1.3 6.6 *1.5 0.036
21t 0.000
(-) 846 (96.5%) 880 (91.5%)
(+) 31 (3.5%) 82 (8.5%)
=Rl A7 8GR Mu|2E o] 8RRl AL oA JIA AL A7) =kom,
AL 2ol SRR AAEFo] w3k dab A, A B, BE

4z A P-value
(n=877) (n=962)

QYUY MXIFREIE 0.000
=T P EES= N 117 (13.3%) 108 (11.2%)
HZL LS ZH A AR} 216 (24.6%) 76 (7.9%)
AL IIIX} 541 (61.7%) 768 (79.8%)
o|lzZo{Aa AKX} 3 (0.3%) 10 (1.0%)
ey 0.000
ES 119 (13.6%) 111 (11.5%)
o|2204 5 (0.6%) 11 (1.1%)
HUEH 479 (54.6%) 826 (85.9%)
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A==
ST

At

(n=877) (n=962) FREIDS
MAE 238 (27.1%) 1 (0.1%)
S| ErR|E 3 (0.3%) 1 (0.1%)
RS E Skl 9 (2.2%) 0 (0.0%)
uels 14 (1.6%) 12 (1.2%)
OIX ZAIOIEF A 608 + 17.3 70.1 + 224 0.000
SZEHHMSIRIE 0.000
== 8 (5.5%) 121 (12.6%)
255 4 (7.3%) 146 (15.2%)
352 232 (26 5%) 320 (33.3%)
452 247 (28 2%) 144 (15.0%)
== 6 (7.5%) 21 (2.2%)
IX|X|SS 8 (2.1%) 2 (0.2%)
SZ2lA 0 (5.7%) 61 (6.3%)
sS=%lB 5 (5.1%) 21 (2.2%)
s22lC 4 (1.6%) 5 (0.5%)
7|zt 9 (3.3%) 40 (4.2%)
2t5} 4 (7.3%) 81 (8.4%)
FHEEHRE 0.000
LOIQOA|M 629 (71 7%) 629 (65.4%)
LOIME QM 2 (9.4%) 94 (9.8%)
LOIQoF D= ST 0 (0.0%) 4 (0.4%)
L |ESA|M 1 (0.1%) 13 (1.4%)
LOIQQkA|M 1 (0.1%) 1 (0.1%)
Qe 128 (146%) 199 (20.7%)
7|E} 5 (4.0%) 21 (2.2%)
okZA|M 1 (0.1%) 1 (0.1%)
S7el3E 0.000
=7 158 (18.0%) 89 (9.3%)
H S X} 212 (24.2%) 223 (23.2%)
=1) 4 (0.5%) 4 (0.4%)
XA (0= 2|, At =8 168 (19.2%) 220 (22.9%)
ESNIE 2 (0.2%) 3 (0.3%)
PaES| 4 (0.5%) 4 (0.4%)
7012 2 (0.2%) 2 (0.2%)
QI AA| A K} 108 (12.3%) 134 (13.9%)
7|E} 115 (131%) 151 (15.7%)
LN N IE 9 (6.7%) 57 (5.9%)
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At

(n=877) (n=962) P-value
H K&K 2 (0.2%) 0 (0.0%)
=S EONIEEE SN E] 6 (0.7%) 14 (1.5%)
SO +H|QX} 3 (0.3%) 0 (0.0%)
Ci=EONIE| 0 (0.0%) 1 (0.1%)
l=FPSE 1 (0.1%) 0 (0.0%)
EO+H| QXX 3 (0.3%) 0 (0.0%)
SO 4H| QX+ A XS 30 (3.4%) 49 (5.1%)
KA+ 0 (0.0%) 11 (1.1%)
STy 1= 0.000
gle 63 (7.2%) 44 (4.6%)
Hi X} 243 (27.7%) 254 (26.4%)
A A BEA R 5 (0.6%) 0 (0.0%)
WNIE| 56 (6.4%) 247 (25.7%)
o{=2| 4 (0.5%) 5 (0.5%)
Ak 12 (1.4%) 11 (1.1%)
&H|- Xy 14 (1.6%) 15 (1.6%)
=1) 118 (13.5%) 197 (20.5%)
XHA (0] = 2|, At =8 2 (0.2%) 3 (0.3%)
ESNIE] 24 (2.7%) 49 (5.1%)
ES| 61 (7.0%) 34 (35%)
zl7.0|12 229 (26.1%) 89 (9.3%)
el 33 (38%) 13 (1.4%)
XU ALK} 2 (0.2%) 0 (0.0%)
7|E} 11 (1.3%) 1 (0.1%)
QUAMMSISIALE A 366 + 20.2 47.1 + 236 0.000
OIX|EHAFEI A 443 + 230 529 + 242 0.000
S SRS 5.1 £99 69 + 120 0.000
USEMES 2.8 £90 7.1 £ 140 0.000
PUH TIPS ES 159 + 165 195 + 184 0.000
7| R =S 0.190
(-) 868 (99.0%) 944 (98.1%)
(+) 9 (1.0%) 18 (1.9%)
gel 0.035
(- 861 (98.2%) 928 (96.5%)
(+) 16 (1.8%) 34 (35%)
ArAQH 0.004

872 (99.4%)

940 (97.7%)
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A==
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At

(n=877) (n=962) FREIDS
(+) 5 (0.6%) 22 (2.3%)
2375 0.000
(- 862 (98.3%) 900 (93.6%)
(+) 15 (1.7%) 62 (6.4%)
HEALEEZY) 0.000
(-) 842 (96.0%) 870 (90.4%)
(+) 35 (4.0%) 92 (9.6%)
AHEFS 0.804
(-) 862 (98.3%) 943 (98.0%)
(+) 15 (1.7%) 19 (2.0%)
Ll 0.000
(-) 847 (96.6%) 870 (90.4%)
(+) 30 (3.4%) 92 (9.6%)
FRQISERUS 0.767
(-) 875 (99.8%) 958 (99.6%)
(+) 2 (0.2%) 4 (0.4%)
NS EM 0.000
(-) 860 (98.1%) 911 (94.7%)
(+) 7 (1.9%) 51 (5.3%)
=4t ed e 0.163
(-) 876 (99.9%) 956 (99.4%)
(+) 1 (0.1%) 6 (0.6%)
b7 0.000
QFF X} 188 (21.4%) 102 (10.6%)
Hece 529 (60.3%) 549 (57.1%)
AME2 160 (18.2%) 311 (32.3%)
o2l (etatr) 0.000
A 115 (13.1%) 86 (8.9%)
MErxtE 463 (52.8%) 369 (38.4%)
Z QFAFALEY 226 (25 8%) 343 (35.7%)
FF ofAH AEN 3 (8.3%) 164 (17.0%)
X[0j(x|B) 0l 0.000
Xzl 270 (30.8%) 281 (29.2%)
ot Xt 508 (57 9%) 497 (51.7%)
=28 o|x 9 (9.0%) 151 (15.7%)
&A™ o|E 0 (2.3%) 33 (3.4%)
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=0l A7) Q% Auj n]o]galTe] AEFI APEAF £k H|: oA, AFgART o]
AZE7I1ZF 1,234.4 £ 1,090.94F A& (2,175.0 = 921.7) R} #do) w3k A

g AgAo] 713 £ 13,042 AEwe] 597 £ 12,542 B u] Aol sl
7199408 AH| S BA B3 WEF 27]6) Abgste] WA £ Ao oA
E'_]_'

o AEe FRrke Aot folon e AEel Hs JAF FYAIRE, 2
WE QU FEAE QAR F AAES, 58] 2 AUt 87, 99

L-tube 4], ULT #HE o, 7187l B4 (T-tube), 384, Albumin 3 @44

(Hb) A3}, 58 9 I 4, BUN/Cre] o] BAIFo = Aozt At <&
3-4>
<E 3-4> L0 HV|QYHH AMH|A D|0|8Xtzel ME Oo{Ho mE Qs 4 U WY
Alg2o| Hjm
A= Alct
(n=2255) (n=235) PoElns

HHHS MZ7|7KY) 21750 + 9217 7178 + 946 0.000
AH(YUE) 59.7 + 125 713 + 130 0.000
e 0.764
= 1382 (61.3%) 431 (62.0%)

0 873 (38.7%) 264 (38.0%)

7ZFX| 0.564
MNe 294 (13.0%) 89 (12.8%)

HAL 6 (0.3%) 3 (0.4%)

ol fas 5 (0.2%) 2 (0.3%)

S| 55 (2.4%) 12 (1.7%)

2= 4 (0.2%) 3 (0.4%)

WFs) 5 (0.2%) 1 (0.1%)

A 1 (0.0%) 0 (0.0%)

N= 0 (0.0%) 1 (0.1%)

Pyl 1800 (79.8%) 549 (79.0%)

zels 15 (0.7%) 7 (1.0%)

YRR 9 (0.4%) 4 (0.6%)

ST 1 (0.5%) 7 (1.0%)

HERE 1 (0.5%) 3 (0.4%)

Mapte 0 (0.4%) 7 (1.0%)

ANELT 1 (0.9%) 4 (0.6%)

AT 6 (0.3%) 2 (0.3%)
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AHZ=
ST

At

(n=2255) (n=695) P-value
pS[ES==CpN ] 2 (0.1%) 1 (0.1%)
[=I\=1-] 0.000
ZHodA| 513 (22.7%) 100 (14.4%)
ZoIAl-S 271 (12.0%) 108 (15.5%)
ZHoA|-™ 41 (1.8%) 12 (1.7%)
AX|9-5 27 (1.2%) 15 (2.2%)
A|X|-0 579 (25.7%) 79 (11.4%)
AlX|4-0 765 (33.9%) 317 (45.6%)
=XG-Z 49 (2.2%) 61 (8.8%)
2X|od-H 10 (0.4%) 3 (0.4%)
1x ol S= 0.000
(-) 1813 (80.4%) 508 (73.1%)
1 32 (1.4%) 32 (4.6%)
2 7 (3.9%) 4 (6.3%)
3 6 (1.6%) 0 (2.9%)
4 9 (2.6%) 7 (3.9%)
5 100 (4.4%) 5 (5.0%)
6 128 (5.7%) 9 (4.2%)
1% =Hoff =2 0.000
H|ZtolQ! 1813 (80.4%) 508 (73.1%)
X|H|Zolo! 149 (6.6%) 55 (7.9%)
| e RO Ol 134 (5.9%) 4 (49%)
A|ZtEfofol 34 (1.5%) 3 (3.3%)
ZIEtoQ! 59 (2.6%) 4 (35%)
INESEIITS]] 20 (0.9%) 3 (0.4%)
HAlEfofol 9 (0.4%) 3 (0.4%)
AlIEEEFORO 3 (0.1%) 0 (0.0%)
o{0{EFOQI 26 (1.2%) 34 (4.9%)
K| A EFof Q! 3 (0.1%) 2 (0.3%)
AIZEEFOH O 2 (0.1%) 2 (0.3%)
SE7|Eofel 0 (0.0%) 4 (0.6%)
ZFRrOfO! 2 (0.1%) 2 (0.3%)
ZFEIEfOH 0! 1 (0.0%) 1 (0.1%)
2xt HolSE 0.000
(-) 1813 (80.4%) 508 (73.1%)
1 149 (6.6%) 45 (6.5%)
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AHZ=
ST

At

(n=2255) (n=695) P-value
2 279 (12.4%) 44 (6.3%)
3 4 (0.2%) 23 (3.3%)
4 2 (0.1%) 22 (3.2%)
5 1 (0.0%) 31 (4.5%)
6 7 (0.3%) 22 (3.2%)
2% Hojf BF 0.000
H|ZFoH ol 1813 (80.4%) 508 (73.1%)
K| x| ZHof el 141 (6.3%) 51 (7.3%)
LS PSL el 130 (5.8%) 43 (6.2%)
NEapSid ! 36 (1.6%) 19 (2.7%)
F2izhoffel 63 (2.8%) 25 (3.6%)
INESFSIU ! 20 (0.9%) 1 (0.1%)
FHlzofel 13 (0.6%) 2 (0.3%)
MEZofel 3 (0.1%) 0 (0.0%)
o{0{EFOQI 30 (1.3%) 39 (5.6%)
K| dzfofel 2 (0.1%) 2 (0.3%)
Aol 1 (0.0%) 1 (0.1%)
SE7|ZoKe! 0 (0.0%) 2 (0.3%)
ZHEolfQl 2 (0.1%) 2 (0.3%)
ZHEZoRQl 1 (0.0%) 0 (0.0%)
EA|7IZH () 13.7 = 180 239 + 379 0.000
UUHHE ART|ZH () 87 + 106 15.1 + 246 0
SERA ALI7|ZH (Y) 50 = 12.6 88 + 26.1 0.000
= gzl s 58 +55 113 + 130 0.000
S&7|Uat #x 514 0.1 +05 05 +13 0.000
ZodLjar sEl 514 0.1 +038 07 +19 0.000
SR 0.000
(-) 2934 (99.5%) 1808 (98.3%)
(+) 16 (0.5%) 31 (1.7%)
L_tubefie! 0.000
(-) 2116 (93.8%) 429 (61.7%)
(+) 139 (6.2%) 266 (38.3%)
o 0.000
(-) 1567 (69.5%) 207 (29.8%)
(+) 688 (30.5%) 488 (70.2%)
T_tube 22! 0.000
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AHZ=
ST

At

(n=2255) (n=695) P-value
(-) 2242 (99.4%) 656 (94.4%)
(+) 13 (0.6%) 39 (5.6%)
QAMM | At 0.558
(-) 2180 (96.7%) 668 (96.1%)
(+) 75 (3.3%) 27 (3.9%)
HlaH =&y 0914
(-) 7 (0.3%) 3 (0.4%)
(+) 2248 (99.7%) 692 (99.6%)
L PR 0.000
(-) 1134 (50.3%) 245 (35.3%)
(+) 1121 (49.7%) 450 (64.7%)
X|F=atstE8 (SAH) 0.042
(-) 1982 (87.9%) 631 (90.8%)
(+) 273 (12.1%) 64 (9.2%)
ZafstEd (SbH) 0.050
(-) 2094 (92.9%) 629 (90.5%)
(+) 161 (7.1%) 66 (9.5%)
EAHEYEHE (ch) 0.083
(- 1785 (79.2%) 528 (76.0%)
(+) 470 (20.8%) 167 (24.0%)
E|MUHEEIVH) 0.000
(-) 2169 (96.2%) 609 (87.6%)
(+) 86 (3.8%) 86 (12.4%)
Focal_small 0.000
(-) 1458 (64.7%) 373 (53.7%)
(+) 797 (35.3%) 322 (46.3%)
multifocal_large 0.000
(-) 1932 (85.7%) 402 (57.8%)
(+) 323 (14.3%) 293 (42.2%)
Acute_recent 0.000
(-) 929 (41.2%) 202 (29.1%)
(+) 1326 (58.8%) 493 (70.9%)
Chronic_old 0.000
(-) 1174 (52.1%) 278 (40.0%)
(+) 1081 (47.9%) 417 (60.0%)
Frontal
56 LD HLES dgtst 13X 3 & ette S oz ols 2d



4z A P-value
(n=2255) (n=695)

(-) 2950 (100.0%) 1839 (100.0%)
Temporal 0.065
(-) 2117 (93.9%) 638 (91.8%)
(+) 138 (6.1%) 57 (8.2%)
Parietal 0.894
(-) 2249 (99.7%) 694 (99.9%)
(+) 6 (0.3%) 1 (0.1%)
Occipital 0.000
(-) 2177 (96.5%) 635 (91.4%)
(+) 78 (3.5%) 60 (8.6%)
Cerebellum 0.000
(-) 2049 (90.9%) 564 (81.2%)
(+) 206 (9.1%) 131 (18.8%)
BG 0.000
(-) 1602 (71.0%) 437 (62.9%)
(+) 653 (29.0%) 258 (37.1%)
subcortex 1.000
(-) 2250 (99.8%) 693 (99.7%)
(+) 5 (0.2%) 2 (0.3%)
brain_stem 0.000
(-) 2118 (93.9%) 618 (88.9%)
(+) 137 (6.1%) 77 (11.1%)
Thalamus 0.000
(-) 2065 (91.6%) 611 (87.9%)
(+) 190 (8.4%) 84 (12.1%)
ACA 0.004
(-) 2186 (96.9%) 657 (94.5%)
(+) 69 (3.1%) 38 (5.5%)
MCA 0.000
(-) 1777 (78.8%) 502 (72.2%)
(+) 478 (21.2%) 193 (27.8%)
PCA 0.000
(-) 2188 (97.0%) 637 (91.7%)
(+) 67 (3.0%) 58 (8.3%)
basilar_artery 0.000
(-) 2212 (98.1%) 663 (95.4%)
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AHZ=
ST

At

(n=2255) (n=695) P-value
(+) 43 (1.9%) 32 (4.6%)
Aneurysm 0.000
(-) 1675 (74.3%) 595 (85.6%)
(+) 580 (25.7%) 100 (14.4%)
Coil 0.000
(-) 2108 (93.5%) 682 (98.1%)
(+) 147 (6.5%) 13 (1.9%)
craniectomy 0.006
(-) 2072 (91.9%) 661 (95.1%)
(+) 183 (8.1%) 34 (4.9%)
craniotomy 0.006
(-) 2072 (91.9%) 661 (95.1%)
(+) 183 (8.1%) 34 (4.9%)
SA0{F (smoke_yn) 0.000
SxIE 50 1154 (51.2%) 450 (64.7%)
Bt 294 306 (13.6%) 103 (14.8%)
=4 795 (35.3%) 142 (20.4%)
SF0{8 (drink_yn) 0.000
SIE 25 1604 (54.4%) 1322 (71.9%)
S=x35iCt 2 409 (13.9%) 297 (16.2%)
=3 937 (31.8%) 220 (12.0%)
ALBUMIN/ (g/dL) 4.1 +04 36 £0.6 0.000
BUN (mg/dL) 15.0 =69 223 = 16.1 0.000
CR (mg/dL) 09 =09 1.6 £2.2 0.000
GLUCOSE_AC (mg/dL) 125.0 £ 450 1434 + 59, 0.034
HB (g/dL) 142 +1.8 128 £24 0.000
HBAIC (%) 6.4 +£1.3 6.6 £1.2 0.032
23t 0.000
(-) 2233 (99.0%) 655 (94.2%)
(+) 22 (1.0%) 40 (5.8%)
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(D8 3-3) I7|2YEY oIgxtZel ME BMe| NN I &g F2 oIxt

A&+ (Accuracy)= 0.8161, 95% AlZ]7-7H(CI)2 (0,7806, 0.8481), No Information
Ratex= 0.5235% P-Value [Acc> NIR]: <2e-162 #z= 9t}

7% (Sensitivity) &= 0,8071, Specificity= 0,8244, %A o| &= (Positive Predictive
Value):= 0.8071, 24 <&% (Negative Predictive Value):= 0.8244, Balanced
Accuracy$l AUC & 0.81570]3th <& 3-6>.

<HE 3-6> NN2| &8 ME HS

Prediction A== N
A== 205 49
At 49 230

SVM Aol A d F=9f A3 3h2 appendix 166pel| Jom FEE+ 0.8105,
95% A1Z]F7HCI)-& (0.7746, 0.8429), No Information Rate: 0,52350 & P-Value
[Acc > NIR]: <2e-16 & #ZFH Y}

=S 0.7598, 5ol 0.8500, A olSEs 0.8283, &4 &%=+ 0.7967,
Balanced Accuracy$l AUC & 0.80820|%itt <& 3-7>.



<HE 3-7> SVMQ| &Y ME B

Prediction Mz= =
HE 193 40
At 61 239

KNN #4o] #dd m=9} 23} k& appendix 174pdl] 1o A== 0,7073,
95% AZ]F7HCD) LS (0.6667, 0.7456), No Information Ratex= 0.52350% P-Value
[Acc > NIR]: 2.2e-16 & #ZH Y},

WA EE 0.7756, Solet 0.642, ¥4 dEET 0.6452, 574 dSEE 0.759,
Balanced Accuracy¢l AUC ZF2 0.7140|3t} <& 3-8>.

<H 3-8> KNNQ| Mg ME ZHS

Prediction NS Apat
4= 197 99
At 57 180
RFEX O] #AHHE F=9} A3} 348 appendix 178pel o, 2377) ¥ F A9

207} 8 =2 o 2o <& 39>, [29 34

<E 3-9> =9l WQYHH MHlA 0|8XRS| ME 2| RFI 8 F2 olXt

42l 2000 =2 &5 He ZQE 100 &t H4
7| QUALRE NMAE 26.559 100.000
TR D=2 A 19.805 76510
W QYAUAR_HLEH 15.69 62.190
ALBUMIN 14.907 59.470

14.794 59.080

o re
O o

FARE A 11.929 49.110
2x Zof 252 10.201 43.100
2} Hol b= 9.861 41.920
2% Zoff 3855 9315 40.020
XX 8.133 35.900
2z} o 153 7.245 32.810
CR 6.797 31.260
HB 6.596 30.560
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100 gt H

rton 0>
0
N
o
=
4
0
oot
i
rEE
S
o
0]
H

bl A=3=PNFSES 5.74 27.580
SEHYIYSZEIE SS2 5.302 26.060
2x Zoff 452 5.277 25.970
e W ENE=E PN 4583 23.560
2x & 653 4.483 23.210
SEHYRINSEIE_ 452 4417 22.980
7| QAALTAE_DHZEISH 4.386 22.870
e FQL —e= 1007 B H

30 120

25 100

20 80

15 60

10 40

0 I I I I 0

27 ™ N 2, 2 N 2 o g 2 2 X 2 P A
R A R Sl A S AN AT g R A
N N S & S S
e % /
R A S RET A
‘
9?0 k43 C’é‘ /,zs°>o « @\o\s/o 07,%
=~ A& 7 507 48
“ 5 & 257 4

[12] 3-4] =91 B7|QYUEH AMH|A 0|8XH2o| MZE EMe| RFY|H Btg T2 oIXt

A= 00,8368, 95% AIZ]TFZHCDH S (0.8026, 0.8671), No Information Rate:
0.5235% P-Value [Acc > NIR]E <2.2e-162 FH#= T}
YT E 0.7638, EolxE 0.9032, %A &&= 0.8778, 24 o&%E= 0.8077,

Balanced Accuracy$l AUC k& 0.83350]%ith <& 3-10).

<HE 3-10> RFO| A& ME AZ

Prediction A= Apat
A= 194 27
NG 60 252
62 LLERAN HLEHHIC KR E AR B[S 7|E HEF ! H&A etXe| dY T o= o5 2
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<E 3-11> 0l H7|QYEE MH|A O|BXZEL| ME 2Mo| GBMZ|A| && FL 2IX}
o2 2004 =L &= He ZQE 1008 BHAt ®4
W QAELUAZ KA 103.965 100
ALBUMIN 79.561 76.527
QIBSZTALIH A 65.986 63.469
Ad 59.838 57.556
TR H{=E], AR 47.804 45981
W QYAUAR_HLEH 38.65 37.176
CR 29.547 28.42
2z} o 153 29.168 28.056
PN E 22.634 21.771
2= et (GLUCOSE_AC) 16.527 15.897
2%} Hoj 252 16.326 15.703
BUN 14.984 14.413
2% Zoff bEF 14.306 13.761
SRV 13.677 13.155
2%} Ho 352 12.707 12.222
HB 12591 12111
2t etk 12,573 12.094
L_tube_feeding.1 11.574 11.133
CH5Ha M A (HBA1C) 9.654 9.285
T A 2R 8.931 8.59
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0.8199, 95% *
273k

0.5235% P-Value [A TZHCD S (0.7846, 0.8516
e 078 cc > NIR]E= <2e-16=2 ﬂ;}ﬂ-(ﬂ ), No Information Rates
35, Eolb= A= =

Balanced 0.9032, A dSrt '

Accuracy?]l AUC #< 0 83350]04; =+ 0.8778, €4 d&=+= 0,

. At <E 312> ==+ 0.8077,
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<E 3-13> =9l H7|2YEH MHIA O|8XIRe| MZE EMo| rpart 7 Bt F2 QIxt

==

o2 2004 =L &= Mz =oo
ALBUMIN 100
AN QUALAE XNLE 95.08
ZFoEXE XM (=2, Al & 85.96
oy 79.3
Y| QYELAE_NAS 75.14
QISZAE S 56.59
QYA HUEH 21.17

N T
o ®
il

4>

o o
O O
O b

A =
Hd T URE
150
100
) I I I I
0 H m m
X7, & by, by
S 5 dc% AR L ,/r"/
& AN AN W
N AR % 4 X 0
AR R A
o AN o %
§° s $° N
Q\ 4;(\_02\ ’FQ\ 5/)\‘3/

[33 3-6] =Q H7|QYEE MH|A O|X}2e| MZE 2M9| r-part 7|7 &t& F QXL

r-parte] A3 ME 7= A= 00,7041, 95% AF]TLHCD)L (0.6634, 0,7425),
No Information Rate™ 0,52 P-Value [Acc > NIR]E= < 2.2e-16 2 &= Qch Wzte
£ 0.6404, E0)|%= 07678, B4 &%= 0.7339, &4 &%= 0.6

Accuracy§l AUC Zr& 0.70410]th <& 3-14>.

811, Balanced



<HE 3-14> r-Parte| A8 ME A=

Prediction A= N
M= 171 62
At 96 205

Xgboosti#&4 o] #HAH Frol Ay} ZHe appendix 191po] glow, 237/ W3S
g9 207 Fo FE2 v 2o <& 3150, [2F™ 31,

<E 3-15> Lol F7|2YEs MH[A O|8XtZe| Y& 49| Xgboost

o2 2004 =L &= My SR 1008 &Hit H4
WAL AZ KA 0.12928 100
OlEZTAIE S 0.07385 57.119
ALBUMIN 0.06847 52.957
=] 0.06726 52.027
TR 02| ALY 0.05207 40.273
CR 0.04009 31.013
HB 0.03919 30.312
A7 | QUAZRE HZHS 0.02851 22.051
2z} o 153 0.02845 22.009
BUN 0.02354 18.205
2= 3et (GLUCOSE_AC) 0.02339 18.091
2z} Ho 25= 0.02155 16.666
HBA1C 0.01981 15.319
SRV 0.01894 14.647
TRt XA 0.01731 13.388
eSS 0.01614 12.485
Ut s ARzt 0.0131 10.132
2t etk 0.01178 9.113
21 Zoff bsg 0.01071 8.287
QUK 4 0.01067 8.256
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(D8 3-7] 9l BVIQYEH MHlA 0|8RRS| ME

AM0o| Xgboost

HI

= 0.8308, 95% A1F]7IHCHS (0.8026,
P-Value [Acc > NIR]E <2e-162 ##=¢)
A dEEE 0.8097, &4 dE&EE 0.8337,

Xghooste] A AHE HFe BFew
0.8671), No Information Ratex= 0,5235%
o RIFAEE 0.7677, Solee 0.8996, &
Balanced Accuracy$l AUC #k& 0.83350]%0th <& 3-16).

<E 3-16> Xgboost2| A& ME ZHZ

Prediction AR Nl
M= 195 28
At 59 251

o] ¢lFAS B4 tool Alo]o|A] Ensemble model XA 714 HAe] e
Random Forest2 B3 fon AHIE=& 08643, AUCE 0.8639%2 A=At

(appendix 195p).

<E 3-17> QI F7|QYE3 MH|A 0|8X22| QIZX|s 22|F0| ME Fet=2t AUC value

NN SVM KNN RF gbm Xgboost
HEE 0.8161 0.8105 0.7073 0.8368 0.8199 0.8368
AUC 0.8157 0.8082 0.7104 0.8335 0.8183 0.8337
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o v ol%e] Fl S whdehs BT, AF2ANT, oH
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albumin, L-tube feeding, ¥%, multifocal_large(+) =¥ 2

o A, A a5 AR AAA olgol A= ol AR BN Fa Aaz

ekt <E 3-185.

<E 3-18> QI H7|Q% MH|A 0|82 ME 3|7 2A0A 49 207 H
3= Estimate standard error t value r(>[t])

2%} Eof 152 -0.6766041 0.0821004 -8.241 3.31E-16%**
S 0.0091567 0.0011352 8.066 1.33E-15%xx
2%} Eoff 252 -0.4844421 0.0752091 -6.441 1.53E-10%**
ALBUMIN -0.0980809 0.019042 -5.151  2.89E-07#**
28IXHo{= 2|, AFRZSH 0.1888185 0.0425434 4438  9.64E-06%**
[IPSEINIJPSPSES 0.0050641 0.0011486 4409 1.10E-05%xx
| QYA E _HLUEE 0.2434287 0.0595411 4088 454E-05%x*
&3 (+) -0.08484 0.0218715 -3.879 0.000109xx*
L_tube_feeding(+) 0.0756416 0.0205017 3.69 0.000232%x
AMed ok} -0.0749876 0.0204767 -3.662 0.000258%x*
OR7{Hy|_HEo|= 0.0968358 0.0269063 3599 0.000328%x*
A7 | QUAZAE HAE -0.1824759 0.0515289 -3541  0.000409%**
X|0H_etxo|= -0.195052 0.0591424 -3.298 0.000993#**
multifocal_large(+) 0.058627 0.0191864 3.054  0.002289+*
ORI T| QbR o|= 0.1057237 0.0346817 3.048  0.002335%*
A7 | QU MR IE TS -0.0791161 0.0267261 -296  0.003115**
AV | QUALAR Ziole 0.2290171 0.083419 2.745  0.006106%*
o2 (+) 0.0510431 0.0187599 2721 0.006576%*
SZoyINSZIC_Zols  0.2076688 0.0817281 2541 0.01114x
Temporal lobe(+) 0.0748856 0.0303653 2466  0.013753*
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100
84.97

5.292
4.497

66.99
59.86
58.65

55.6

3.545
3.168
3.104
2.943
2.588
2.569
2518

48.9
48.53

4758
45.67
45.37

2417

2.402

44,59

2.36
2.306
2.296
2.214

4357

43.37

41.83
38.67
38.63
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2.047
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36.24
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- U AMH|A O[0|8XtZ2o| Ato]| 2HHE A &5 F t
[33 3-8] QI H7|QYEH AH|A O[0|XtZ| Ato| &3S NN 7|7 &tE F QX

AT = 0.8711, 95% AZF7HCDL (0.8470, 0.8927), No Information Rate:

0.7399=2 P-Value [Acc> NIR]: <2.2e-16 2 #H&EHUc}

U= 09362, S0l 0.6858, %A &%+ 0.8945, 24 o|l&%+ 0.7908,

RAE = B R T

Balanced Accuracy?l AUC #S 0.81100]t <& 3-21>.

<E 3-21> NNQ| AS ME HZS

Prediction ES At
M= 602 71
et 41 155

SVM 40 #HE Z=9} A3 32 appendix 241pol] o A== 0,8884,

95% A1Z]F7HCH)E (0.8665, 0.9085), No Information Rater= 0.7339=2 P-Value

[Acc > NIR]: <2.2e-16 & &Y <F 3-22>.

<E 3-22> SVMQ| AS ME ZHZ=

Prediction A= At
ME 612 66
et 31 150




KNN X0 ##d¥ z7=9} Ay} k2 appendix 243pe] lon A e 0,8354,
95% A1Z)F7HCID) & (0.8091, 0.8595), No Information Ratex= 0,52350% P-Value
[Acc > NIR]: 1.144e-112 #E AT},

WEE 0.9673, o]k 0.4602, %A &=+ 0.8360, 24 ol&%+= 0.8320,
Balanced Accuracy?l AUC ZE-2 0.71380|3th <& 3-23>.
<HE 3-23> KNNQ| &8l ME ZHZ
Prediction AR NG
M= 622 122
= 21 104

RFEA o ##EE F=9} A7 L appendix 247pel gom, 23778 W = 49
207 8 FE2 oheH 2rh (3 324>, (29 39
<E 3-24> Ql FHI|QYEE MH|A O|0|XHze| ME 2Mo| RFY|A && FL oIX

=2 QIX} e QT 1008 &b X
Sl 36.164 100
ALBUMIN 22.784 65.32
2% Ehof 352 17.727 52.21
L_tube_feeding(+) 17.064 50.49
2%} Eofl sEZ 16.814 49.84
L_tube_feeding(-) 15.204 4567
BUN 13.06 40.12
|2 (-) 12.935 39.79
o2 (+) 11.672 36.52
CR 11.674 36.52
multifocal_large(+) 11.52 36.12
multifocal_large(-) 11.352 35.69
375 11.087 35
o|2204 10.067 32.36
=X 9-5 9.378 30.57
Zolo|7|7t 8536 2839
HB 7912 26.77
2z sgt (GLUCOSE_AC) 7.218 2497
Ut E AR |7t 6.912 24.18
2% Eoff 152 5.677 2098
72 i RAN ALEHIC X2 E ZES QISKs 7|8t H[EF B Hay X Y 2 o= oS 2
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(T2 3-9] =91 F7I2EY AH|A Dl0|8XIZe| YE 240l RFIIA Bt

A= 0.8631, 95% A2 F7HC) S (0.8384, 0.88852), No Information Rate:

0.7399% P-Value [Acc > NIR|]&= <2 2e-162 #zHEHAT

UIZAEE 09533, Eo]EE 0.6062, A oZ2EE= 0.8732, S4 dZSEE 0.8204,

Balanced Accuracy¢l AUC k2 0.77980|3th <& 3-25).

<HE 3-25> RF9| A& ME AHAZ

Prediction A== Ny
M= 613 89
Afat 30 137

GBM &AM 4| #d¥ 79} A7} ZES appendix 251pel Yo, 1477 H4E 449

20 8 FEe oS 2o <F 326>, [1¥ 3-10].



<E 3-26> =9l A7|QUEE MH|A 0/0|X}20| ME 24| GBM 7|7

=Q0IXt My SR 1008 Shit H4
A 183.1 100
ALBUMIN 97.81 53.422
L_tube_feeding(+) 51.72 28.245
CR 49.63 27.108
BUN 48.91 26.715
Z2 3t (GLUCOSE_AC) 4653 25.415
|2 (+) 38.41 20.98
Z=Q147|7¢ 37.67 20.571
HB 33.21 18.141
ZEXIEI4 32.96 18.003
multifocal_large(-) 32.86 17.944
o=(-) 30.21 16.501
HBA1C 27.45 14,995
L_tube_feeding (-) 22,59 12.336
Qdti{ = Ql47|7t 20.66 11.281
2X} Eof| bEZ 20.49 11.19
2X¥-2 14.54 7.941
2X} HOj 152 12.65 6.907
2X} Eof| 352 12.44 6.793
multifocal_large(+) 11.03 6.024
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AEEE 0.8734, 95% AIZFHC) 2 (0.8495, 0.8948),
0.7399% P-Value [Acc > NIR]:= <2.2e-162 &=t}

No Information Rate+=

AT 0.9471, 5ol%+ 0.6637, YA dSEE 0.8891, 24 &%+ 0.6637,
Balanced Accuracy$l AUC #k& 0.80540]%ith <& 3-27>.
<E 3-27> GBM2| M8 NE #HZ
Prediction ES AR
WES 609 76
At 34 150
r_part 240l Fd¥ Fof A} 42 appendix 259pell §lom, 1477 Mz 3]
2071 = o3 Aok <& 3-28>, (1% 3-11]
<E 3-28> Lol HI7|QYETE MH|A O|0|8X=e| ME 2Mo| rpart 7|74 &5 =2 QIXt
o2 2000 =2 &5 He R
ALBUMIN 160.554024
AGE 126.330119
A7 | QUAZAE HAE 104.719361
ZAHIXL T 2| AP 94.677169
OIZEFAIEA 92.16592
7| QUAL R HALES 87.480856
CR 44.932035
IS et 35.955768
L_tube_feeding (-) 30.430029
L_tube_feeding (+) 30.430029
EPN NP E 23.318628
HB 22574412
PEZ == 19.850712
PISESIU VA=t 17.761503
PISESIU Er = 16.162466
A () 14.417745
A (04) 14.417745
1t &ol 255 13.31
Ol X|StAbRI A 6.022037
BUN 5.29
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= HMo| - StA =O OoIx
=] Ll I‘

r-part® AlE JE A= S = >
e o] AF NE HZFeo ATE= 0,8124, 95% 21 FTF7HC)-L (0.7849, 0
o Informati = *L o | Q. 85751-
i ion Ratet 0.7399= P-Value [Acc > NIR|& 2.925e-07= &= "
L7 = E = =T = N . D_ _ = ?—ﬁi §
A= 0.9720, Eo|=+ 0.3584, 9FA &%+ 0.8117, 24 d=% e
S5+ 0. , 24 o&E+ 0.8182

L

Balanced Accuracy?]l AUC #2 0.66520]30tF <& 3-29>
. AR 3t 3
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Prediction A==
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<E 3-30> =9l H7|2YHH M| 0j0|8XH20| ME H4o| Xgboost 717 8t FL 91t
42| 2000 F2 5 Hay ZQE 1008 &t F=
o1z 0.161187 100
ALBUMIN 0.092533 57.407
L_tube_feeding(-) 0.065175 40.434
BUN 0.052007 32.265
2E SCh (GLUCOSE_AC) 0.048241 29.929
CR 0.046796 29.032
o=(-) 0.044998 27916
Z=Q147|7¢ 0.041538 25.77
HB 0.039556 24541
HBA1C 0.032675 20.272
multifocal_large(-) 0.027154 16.846
ESXIEI4 0.026928 16.706
Q= ol2]17|7t 0.024364 15.115
|2 (+) 0.023461 14.555
L_tube_feeding(+) 0.022578 14.007
2X} Eof| bEZ 0.0126 7.817
2X} o 152 0.011366 7.052
multifocal_large(+) 0.010809 6.706
2%} Eof| 252 0.009946 6.17
2X} Eof| 352 0.008289 5.143
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Xgboostd] A3 ME HAF9o ATZ=+ 0.8826, 95% A ZF7HCI)-S (0.8593,
0.6593), No Information Rate= 0,7399% P-Value [Acc > NIR]= <2.2e-16E THzx]
Atk
AN .

UIZEE 0.9611, So]%=& 0.6593, 44 dSE+ 0.8892, &4 dSE+ 0.8563,
Balanced Accuracy$l AUC k& 0.81020]%ith <& 3-31).
<HE 3-31> Xgboosto| Mgl ME ZS
Prediction M= Ab2f
MZ= 678 77
Abat 25 149

=9l A7 mlolgakEe] AFE oS ZIAISkE A datElE AboldAE, =9l
A7 Q%R Au|2 o] gl AP oS Ul ™, Ensemble model 2 of|A 7}

Z Aol »dle Random ForestZ Y13 Z Tt <& 3-32>, (Appendix 267p).

<E 3-32> QI A7 |QUHT MH|A O|0| At ME 2MO|NM 7|AEHS Wo)| o2 HEHE et
AUC value

Neural Network  >UPPort Vector

(NN) Machine KNN RF gbm Xgboost
(SVM)
Accuracy 0.8711 0.9518 0.8354 0.9533 09471  0.9611
AUC 0.8110 0.8299 0.7138 0.7798 0.8054 0.8102
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(+)o] a3 FEor AFEHUT w3 AL, 13} Follswel Wol Ao, By
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shA] A ol Ayt U Ao HRlgh 7|ef AR AEH 22 A8l
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L_tube_feeding(+), ¥
o] Aol pkEIAI,

FH7E 78 39 2070

), T5ET

AC_glucose) 7}

#® 3-34>.

AR

<E 3-33> FA| 9l FV|2Y AHIA 00|82 YE B EMoIN 49l 2074 B2
st= Estimate standard error t value r(>[t])
o1y 0.00618 0.00052 11.896 2.00E-16***
2X} o 152 -0.64161 0.074159 -8.652 2.00E-16***
L_tube_feeding(+) 0.220334 0.019885 11.08 2.00E-16***
|2 (+) 0.123612 0.013092 9.442 2.00E-16***
multifocal_large(+) 0.126946 0.016021 7.924 3.25E-15%**
ALBUMIN -0.11116 0.01434 -7.752 1.24E-14***
2X} Eof 252 -0.42523 0.065071 -6.5635 7.50E-11%***
=X[9-5 0.190125 0.033843 5.618 2.12E-08%***
IVH(+) 0.152174 0.027127 5.61 2.22E-08***
HB -0.01974 0.003718 -b5.311 1.18E-07***
Coil(+) -0.14613 0.028835 -5.068 4.28E-07***
AME 04Xt -0.06128 0.013963 -4.389 1.18E-05***
252 &gt (GLUCOSE_AC) 0.000457 0.000122 3.749 0.000181***
11X} & 152 0.853372 0.242499 3519 0.00044***
Aneurysm(+) -0.052 0.015683 -3316 0.000926***
S57| gzl 0.026637 0.008101 3.288 0.001021**
1X} Zof 352 0.697349 0.241303 2.89 0.003882**
1X} &of| 252 0.644658 0.237908 2.71 0.006774**
brain_stem(+) 0.059964 0.022802 263 0.008588**
ZAHAN_S 0.052078 0.021034 2476 1.33E-02*
o] 7174 B4 g 3|7 A 7bell A9 207) W S8 3He] 1Ak Hlul=
et g} BE FHOR Uehhs 388 24 Fo) 157, ¥) ol el
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el ®Eo] 7EH A %o}, R-packageE ©]&, Fo] Holé} g2 &olE st shE
TESfel=t o2 ARro] St g kst v, o=@} APt EAlZE 2 ¢ Sleh
7FE elE o] #=A ol L&A} "MCA infacrtion” @47} 9l& B9} <7} vbAA
H 79), F8 @o]= “MCA™S} “infarction” 0.2 A “MCA”J vt A A o] Fa1,
“infarction” WA[A H}. thFo® oA HAF Bl FH X4 AR} o] ¥hEE=
AL Aike] A, AEA) A2, FAEE AR (FdE, &5 gk Aol M=
TAR R AHd 5 St} dlE S € HAks o9 71k Tl o W AFsH
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7129 714 &< w2lo] black box model2 dHlolE 7te] Yelxt AxE HwE
71 A wk A2 = causal modeling learning (Athey, S., 2019)3} causal
interpretation methods (Schwab, 2019)7} 7f&=o] o]&3t 7| A|g5e] TdL HEsl
) AL wrsol 21w o welgo] Jis Ao Azt oo wo) A
7WtE r-package®Z = generalized random forest, light gbm package”’} o, o]&
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ol WAl ] 2070 -2 QAA7E 9ol 2olrt

=2d
FARSE odo] #EESl o, 7] FAREA HHH I logistic regression®l| A

Y A

= H5d Ao} BRET REEH N Fa AAE vn, 472987 PR,
SulA AES AN5E, 47199 B4 57, W4 4HS vredsts Albumin, HB,
dAedo] Fo Wrgon], ol Ar)agny Auz molgalte] AE Hhl,

L-tube feeding, HHoi, =Eue] e, TUA7IE, Lubd
T A9V HA BT, B Awrt Fo WAl 53] FEStoor & A2
A% albumin, HB, CRo] =91 A7] @¢E Y o] &A= Y UIOI%X}E Lol WA
2 gl JEFHTE HEY olF AMEE dEshe RS :
654 o1 A HHE salets Welo] st *JEHOH/H% AR =E A

Fatth webA] =2l A7) adig Auag i) Reiths 22 W 9% e
A7t FA4 Eette AS uidth & =9l AVIQGRY AH|A oS ER
A7 FAoNA, 654 mlvtolal, HFA HEde] obd oA HEEY A S
BN E=TE Arlg e S8 W ol 2716l AbdabAd, WA, 217dEH

7} £ eko} W elel 417t gl

&,

I
N
e 7 Bash ek w3 HAY 49 A, AR 20| e Folw Basiv,
FoluThE gFolsh Jolrt BAE FFe o TI1ZN Ao} A2 mE Aol A
of 715 el et BE TS elol, 177159 Adde] Mgl wEo] Bastv,



il

0
B
e

M
Ar
=
@
o
on

B

N

il

pis=2

J

X
B

3te] A7

o|-&

A=E
E

!
Ho

3.

= Aol 48

B

2

Aolez, Ape] Al x1i0]

gt

Z dF oF

2 Yz

F5ol= A4 A

i}, A

85

Hag 2E












10.

11.

12,

13,

AR, MBlE, By HET g8tE A, 20187 F1F AT AW 12,43 (2019):
1845-1860.

gk golets]. “Ajgefst.” A=A
A, "Heid sl EA makAl” A (2022),
oAl AT AR AFA. FABIAL

https://davincilabs, ai/blog/?q=YToxOntzOjEyOiJrZXI3b3JkX3R5cGUIO3M6Mzoi Y W
xsljt9&bmode=view&idx=10608836&t=board.

SUAZEY BHolHE o] &3 HAAY HAR(HEF, AW, ) A o] 59
Frlakor AEss A5AA A AT (2009).

Lindsay, M, Patrice, et al. “World Stroke Organization (WSO): global stroke fact
sheet 2019.” (2019): 806-817.

Kim, Jeoung Kun, Yoo Jin Choo, and Min Cheol Chang, “Prediction of motor function
in stroke patients using machine learning algorithm: Development of practical models,”

Journal of Stroke and Cerebrovascular Diseases 30,8 (2021): 105856,

Rau, Cheng-Shyuan, et al, “Mortality prediction in patients with isolated moderate
and severe traumatic brain injury using machine learning models.” PloS one 13.11

(2018): €0207192.

Ge, Yangqiu, et al, “Predicting post-stroke pneumonia using deep neural network

approaches.” International journal of medical informatics 132 (2019): 103986.

Gu, Yiwen, et al. “A machine learning approach for predicting post-stroke aphasia
recovery: A pilot study.” Proceedings of the 13th ACM International Conference

on PErvasive Technologies Related to Assistive Environments, 2020.

Moraffah, R,, Karami, M., Guo, R., Raglin, A,, & Liu, H, (2020). Causal interpretability
for machine learning-problems, methods and evaluation, ACM SIGKDD Explorations

Newsletter, 22(1), 18-33.

Athey, S., Tibshirani, J., & Wager, S, (2019). Generalized random forests, The
Annals of Statistics, 47(2), 1148-1178.



14,

15,

16.

17.

18,

19.

20.

21,

22,

23,

24,

25,

90

Schwab, P,, & Karlen, W, (2019). Cxplain: Causal explanations for model interpretation

under uncertainty, Advances in Neural Information Processing Systems, 32.

Shameer, K., Johnson, K. W., Glicksberg, B. S., Dudley, J. T., & Sengupta, P.
P. (2018). Machine learning in cardiovascular medicine: are we there yet?, Heart,

104(14), 1156-1164,

Ntaios, G.; Faouzi, M.; Ferrari, J.; et al. An integer-based score to predict functional

outcome in acute ischemic stroke: the ASTRAL score, Neurology 2012, 78, 1916-1922,

Heo, J.; Yoon, J.G.; Park, H.; et al. Machine Learning-Based Model for Prediction
of Outcomes in Acute Stroke, Stroke 2019, 50, 1263-1265,

Jang, S.K.; Chang, J.Y.; Lee, J.S.; et al. Reliability and Clinical Utility of Machine
Learning to Predict Stroke Prognosis: Comparison with Logistic Regression, ] Stroke

2020, 22, 403-406,

Park, D.; Jeong, E.; Kim, H.; et al. Machine Learning-Based Three-Month Outcome
Prediction in Acute Ischemic Stroke: A Single Cerebrovascular-Specialty Hospital

Study in South Korea, Diagnostics 2021, 11, 1909.

Alaka, S.A.; Menon, B.K.; Brobbey, A.; et al. Functional Outcome Prediction in
Ischemic Stroke: A Comparison of Machine Learning Algorithms and Regression

Models, Front Neurol 2020, 11, 889,

Fang, G.; Huang, Z.; Wang, Z. Predicting ischemic stroke outcome using deep

learning approaches. Front Genet 2022, 12, 827522,

Ge, Y.; Wang, Q.; Wang, L. Predicting post-stroke pneumonias using deep neural

network approaches, Int ] Med Inform. 2019, 132, 103986,

Gu, Y.; Bahrani, M.1 Billot, A.; et al. A machine learning approach for predicting
post-stroke aphasia recovery: A pilot study, Petra, June 30-July3, 2020. Corfu, Greece,

Nourelahi, M.; Dadboud, F.; Khalili H.; et al. A machine learning model for predicting
favorable outcome in severe traumatic brain injury patients after 9 months, Acute

Crit Care, 2022, 37, 45-52.

Pease, M.; Arefan, D.; Barber, J; et al. Outcome prediction in patients with severe
traumatic brain injury using deep learning from head CT scans. Radiology. 2022,

304, 385-394,



26.

27.

28.

Brushetta, R.; Tartarisco, G.; Lucca, L.F.; et al. Predicting outcome of traumatic

brain injury: Is machine learning the best way? Biomedicines, 2022, 10, 686.

Athey, S., Tibshirani, J., & Wager, S. (2019). Generalized random forests, The
Annals of Statistics, 47(2), 1148-1178.

Schwab, P,, & Karlen, W, (2019). Cxplain: Causal explanations for model interpretation

under uncertainty, Advances in Neural Information Processing Systems, 32.












Sessioninfo()

R version 3.5.2 (2018-12-20)

Platform: powerpc64le-unknown-linux-gnu (64-bit)
Running under: Ubuntu 16.04.4 LTS

Matrix products: default
BLAS: /usr/local/lib/R/1lib/1ibRblas.so
LAPACK: /usr/local/lib/R/1ib/libRlapack.so

locale:

[1] LC_CTYPE=en_US.UTF-8 LC_NUMERIC=C
LC_TIME=en_US.UTF-8 LC_COLLATE=en_US.UTF-8
LC_MONETARY=en_US.UTF-8

[6] LC_MESSAGES=C LC_PAPER=en_US.UTF-8
LC_NAME=C LC_ADDRESS=C

LC_TELEPHONE=C
[11] LC_MEASUREMENT=en_US.UTF-8 LC_IDENTIFICATION=C

attached base packages:
[1] parallel stats graphics grDevices utils datasets

methods base

other attached packages:

[1] h2o0_3.24.0.1 xgboost_0.71.2 forcats_0.4.0
stringr_1.4.0 purrr_0.3.1 readr_1.3.1
tidyr_0.8.3

[8] tibble_2.0.1 tidyverse_1.2.1 randomForest_4.6-14
kernlab_0.9-27 gbm_2.1.5 elo71 1.7-0.1

dplyr_0.8.0.1

[15] data.table_1.12.0 doParallel 1.0.14 iterators_1.0.10

foreach_1.4.4 caretEnsemble 2.0.0 caret_6.0-81
ggplot2_3.1.0
[22] lattice_©0.20-38 moonBook_0.2.3 lubridate_1.7.4
ipred_0.9-8 nnet_7.3-12 rpart_4.1-13
class_7.3-15
HE
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[29] lava_1.6.4 survival 2.43-3 haven_2.1.0

loaded via a namespace (and not attached):

[1] httr_1.4.0 jsonlite_1.6 splines_3.5.2
prodlim 2018.04.18 modelr_0.1.4 assertthat_0.2.0
stats4_3.5.2
[8] cellranger_1.1.0 yaml 2.2.0 pillar_1.3.1
backports_1.1.3 glue 1.3.0 digest _0.6.18
rvest_0.3.2
[15] snakecase_0.9.2 colorspace_1.4-0 recipes_0.1.4
Matrix_1.2-16 plyr 1.8.4 timeDate_3043.102
pkgconfig 2.0.2

[22] broom_0.5.1 scales_1.0.0 stringdist_0.9.5.1
gower_0.1.2 generics_0.0.2 sjlabelled_1.0.16
withr_2.1.2

[29] pbapply_1.3-4 lazyeval_0.2.1 cli_ 1.0.1

magrittr_1.5 crayon_1.3.4 readxl_1.3.0
nlme_3.1-137

[36] MASS_7.3-51.1 xml2_1.2.0 tools_3.5.2

hms_0.4.2 munsell 0.5.0 prediction_0.3.6.1
compiler_3.5.2

[43] rlang_0.3.3 RCurl_1.95-4.12 grid_3.5.2

rstudioapi_0.9.0 bitops_1.0-6 gtable 0.2.0
ModelMetrics_1.2.2
[50] codetools ©.2-15 reshape2_1.4.3 sjmisc_2.7.7
R6_2.4.0 gridExtra_2.3 stringi_1.3.1
Rcpp_1.0.1

Data preprocessing code
# prerequisite
library(haven)
library(survival)
library(lava)
library(class)
library(rpart)
library(nnet)

Il




library(ipred)
library(lubridate)
library(dlpyr)
library(moonBook)

# machine_Learning_library
library(caret)
library(caretEnsemble)
library(doParallel)
library(data.table)
library(dplyr)
library(el071)
library(gbm)
library(kernlab)
library(randomForest)
library(tidyverse)
library(xgboost)
library(h20)

path="~/data/data_source/user_data/"
spath=paste@(path, "handled_data/")

# data_fusion (XZAH )

final data=read.csv(paste@(spath,"final _data.csv"))

mode(final data$MDCARE_STRT DT)
final_data$MDCARE_STRT_DT=as.numeric(final_data$MDCARE_STRT_DT)

mode(final data$DTH_ASSMD_DT)
x=data.frame(final_data$DTH_ASSMD DT)

ncol(x)

sum(!is.na(x))
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final data$Live_days=ymd(final data$DTH_ASSMD DT)-ymd(final data$
MDCARE_STRT_DT)

data_2$data_2 min=ymd(data_2$MDCARE_STRT_DT)-ymd(data_2$HME DT)

#final_data_1=final_data %>% filter(final_data$Ipwon==0)
final data_2=final_data %>% filter(final_data$Ipwon==1)
#final_data_3=final_data %>% filter(final_data$Ipwon==1 &
final_data$LTC_YN==1)

#final data_4=final data %>% filter(final_data$Ipwon==1 &
final_data$LTC_YN==0)

#final_data_5=final_data %>% filter(final_data$LTC_YN==0)
#final data_6=final_data %>% filter(final _data$LTC_YN==1)

#tdim(final _data_1)
dim(final_data_2)
#tdim(final _data_3)
#tdim(final _data_4)
#dim(final_data_5)
#tdim(final _data_6)

#table(is.na(final_data 1))
table(is.na(final_data_2))
#table(is.na(final_data_3))
#table(is.na(final_data 4))
#table(is.na(final_data_5))
#table(is.na(final_data_6))

final data_ 2$ALBUMIN=as.numeric(final_data_ 2$ALBUMIN)
final data_2$BUN=as.numeric(final_data 2$BUN)

#tmean(final _data_ 2$ALBUMIN, na.rm = T)

mean(final_data_2$BUN, na.rm = T)
final data 2$BUN=ifelse(is.na(final _data 2$BUN),17.7131,final_dat




a_2$BUN)
table(is.na(final_data_2$BUN))

mean(final _data 2$CR, na.rm = T)
final_data_2$CR=ifelse(is.na(final_data_2$CR),1.101941,final_data
_2$CR)

table(is.na(final_data_2$CR))

mean(final_data 2$GLUCOSE.AC., na.rm = T)

final data 2$GLUCOSE.AC.=ifelse(is.na(final_data 2$GLUCOSE.AC.),1
31.1165,final_data_2$GLUCOSE.AC.)
table(is.na(final_data_2$GLUCOSE.AC.))

mean(final_data_2$HB, na.rm = T)
final_data_2$HB=ifelse(is.na(final_data_2$HB),13.53255,final_data
_2$HB)

table(is.na(final_data_2$HB))

mean(final data 2$HBA1C, na.rm = T)
final_data_2$HBAl1C=ifelse(is.na(final_data 2$HBA1C),6.510671,fina
1_data_2$HBA1C)

table(is.na(final_data_2$HBA1C))

write.csv(final_data_2,paste@(spath, "final data_2.csv"))

write.csv(paste@(spath,data=final_data_2,"final_data_2.csv"))

final data$Ipwon=NA
final_data$Ipwon[ (final_data$ipwon_period==0)]=0
final_data$Ipwon[(!final_data$ipwon_period==0)]=1

final data$DEATH_YN=NA
final data$DEATH_YN[(is.na(final data$DTH_YN))]=0
final_data$DEATH_YN[(!is.na(final_data$DTH_YN))]=1
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final_data$L_tube_feeding=NA
final_data$L_tube_feeding[(final_data$L_tubefeeding==0)]=0
final_data$L_tube_feeding[(!final_data$L_tubefeeding==0)]=1

final_data$LTC_YN=NA
final_data$LTC_YN[(final_data$APFRM_TYPE_CD==0)]=0
final data$LTC_YN[(!final_data$APFRM_TYPE_CD==0)]=1

final_data$T_tube=NA

final data$T_tube[final data$tracheostoml==0 &
final_data$jeolgae==0]=0
final_data$T_tube[final data$tracheostoml==1 |
final_data$jeolgae==1]=1
final_data$T_tube[is.na(final_data$tracheostoml) &
is.na(final_data$jeolgae)]=NA

final data$T_tube[is.na(final_data$tracheostoml)
| final_data$jeolgae==0]=0
final_data$T_tube[final_data$tracheostoml==0
|is.na(final_data$jeolgae)]=0
final_data$T_tube[final_data$tracheostoml==1
|is.na(final_data$jeolgae)]=1

write.csv(final_data,paste@(spath, "final_data_1l.csv"))

data_2$data_2 min=ymd(data_2$MDCARE_STRT_DT)-ymd(data_2$HME DT)

length(data_2%$data_2 min)

##test

data_2%$interval = as.duration(ymd(data_2$MDCARE_STRT _DT) %--%
ymd(data_2$HME_DT))

data_2%$interval year =

as.duration(interval(ymd(data_2$HME DT),ymd(data_2$MDCARE_STRT_DT
))) %/% as.duration(years(1))




x=data.frame(data_2%$interval)

sum(!is.na(x))

data_2$%$interval = duration(data_2$interval,units="seconds")
data_3=data_2[!is.na(data_2$HME_DT), c("interval",
"MDCARE_STRT_DT", "HME_DT")]

data_3

sum(!is.na(data_3))

colnames(data_2)

gleq_t_max =setDT(gleq_t)[order(-STD_YYYY, INDI_DSCM _NO),
head(.SD,1), by=INDI_DSCM _NO]

gleq_t_min =setDT(gleq_t)[order(STD_YYYY, INDI_DSCM_NO),
head(.SD,1), by=INDI_DSCM NO]
length(gleq_t_max$INDI_DSCM_NO)
length(gleq_t_min$INDI_DSCM_NO)

setnames(gleq_t_max, c("STD_YYYY", "CMPR_DSB_GRADE",
"MAIN_DSB_TYPE"), c("STD_YYYY_L", "CMPR_DSB_GRADE_L",
"MAIN_DSB_TYPE_L"))

gleq_t_unig=merge(gleq_t_min[,c("INDI_DSCM_NO","STD_YYYY",
"CMPR_DSB_GRADE", "MAIN_DSB_TYPE")],

gleq_t_max[,c("INDI_DSCM NO","STD_YYYY_L", "CMPR_DSB_GRADE_L",
"MAIN_DSB_TYPE_L")],by="INDI_DSCM_NO", all.x=T)

data_1=merge(ilsan_hospital_brain_injury,gleq_t_uniq,
by="INDI_DSCM_NO", all.x=T)

#length(gleq_t$INDI_DSCM_NO)

gleq_t datal=merge(gleq_t,data_1[,c("INDI_DSCM NO", "STD_YYYY")],
by="INDI_DSCM_NO", all.x=T)

#tlength(gleq_t_datal$INDI_DSCM_NO)

gleq_t datal$YR_diff=gleq t datal$EXMD_BZ YYYY -
gleq_t_datal$STD_YYYY
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#1=2002
#file =paste@(path,"bfc_",i,".sas7bat")

#tbfc_=read_sas(paste@("bfc_",i,".sas7bdat"))
# Z719F "

rvsn_hfvt_tbnybase <-
read_sas("~/data/data_source/user_data/rvsn_hfvt_tbnybase.sas7bda
t", NULL) # long term care 7|E(A1H, AARA, 57 TA)

rvsn_hfvt_tbnyinst <-
read_sas("~/data/data_source/user_data/rvsn_hfvt_tbnyinst.sas7bda
t", NULL) # long term care Al H$

rvsn_hfvt_tbnypay <-

read_sas("~/data/data_source/user_data/rvsn_hfvt_tbnypay.sas7bdat

, NULL) # long term care A& H<%$

rvsn_hfvt_tbnyuc34 <-
read_sas("~/data/data_source/user_data/rvsn_hfvt_tbnyuc34.sas7bda
t", NULL)

# Z719FEY A8 A

colnames(rvsn_hfvt_tbnyuc34)
write.csv(rvsn_hfvt_tbnybase,paste@(spath, "LTC data.csv"))
LTC_data_1=rvsn_hfvt_tbnybase[,c(1:21)]

colnames(LTC_data_1)
LTC_data_2=rvsn_hfvt_tbnyuc34[,c(1:4,72,74,76,78,80,82,84,86,88,9

0,158,160) ]
colnames(LTC_data_2)




#37] 2% W 3T final AR
LTC_data_3=merge(LTC_data_1,LTC_data_2,by="INDI_DSCM_NO",
all.x=T)

LTC data_3$APLY_YM=as.numeric(LTC data_ 3$APLY_YM)
LTC_data_3$GRADE_JUDG_YM=as.numeric(LTC_data_3$GRADE_JUDG_YM)

LTC data_final=LTC_data_3[!duplicated(LTC_data_3$INDI_DSCM_NO), ]
length(LTC_data_final$INDI_DSCM_NO)

colnames(LTC_data_3)

#LTC data_3_last _day= LTC data_3 %>%
#tgroup_by (INDI_DSCM_NO) %>%
#filter (APLY_YM == max(APLY_YM))

mod_data_brain_ct_k_trauma_Final<-mod_data_brain_ct_k_trauma[ !dup
licated(mod_data_brain_ct_k_trauma$INDI_DSCM _NO R),]

LTC data_2=LTC data_1[!duplicated(LTC_data_1$INDI_DSCM NO), ]
length(LTC_data_1$INDI_DSCM_NO)
length(LTC_data_2$INDI_DSCM_NO)

colnames(rvsn_hfvt_tbnybase)
colnames(rvsn_hfvt_tbnybase)
colnames(rvsn_hfvt_tbnyinst)
colnames(rvsn_hfvt_tbnypay)

colnames(rvsn_hfvt_tbnyuc34)

# QALY A& (brain CT, trauma and non-trauma)

mod_data_brain_ct_k <-
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read_sas("~/data/data_source/user_data/mod_data brain_ct k.sas7bd
at", NULL)

# ZAdo] trauma_non_trauma X3t

mod_data_brain_ct_k_trauma <-
mod_data_brain_ct_k[grepl("Traumatic|traumatic|Trauma|trauma|Conc
ussion|concussion|Contusion|contusion”,mod_data_brain_ct k$Result
s, perl=TRUE), ]
mod_data_brain_ct_k_trauma_Final<-mod_data_brain_ct_k_trauma[!dup
licated(mod_data_brain_ct_k_trauma$INDI_DSCM NO R),]

# o] trauma_trauma Eg

mod_data_brain_ct_k_non_trauma<-
mod_data_brain_ct_k[grepl("Nontrauma|nontrauma",mod_data_brain ct
_k¢$Diagnosis, perl=TRUE), ]

mod_data_brain_ct_k_non_trauma_Final <-
mod_data_brain_ct_k[!grepl("Traumatic|traumatic|Trauma|trauma",mo
d_data_brain_ct_k$Results, perl=TRUE), ]

# Ao infarction X+

mod_data_brain_ct_k_infarction
<-mod_data_brain_ct_k[grepl("infarction|Infarction",mod_data_brai
n_ct_k$Results, mod_data_brain_ct_k$Diagnosis, perl=TRUE), ]
brain_ct_infarction_Final=mod_data_brain_ct_k_infarction
['duplicated(mod_data_brain_ct_k_infarction$INDI_DSCM NO_R), ]

# o] lesion focal small *Egt
mod_data_brain_ct_k _Focal small<-mod _data_brain_ct k[grepl("Focal
| focal|Small|small|minimal",mod_data brain_ct_ k$Results,
perl=TRUE), ]

brain_ct_Focal_small Final<-mod_data_brain_ct_k Focal small[!dupl
icated(mod_data_brain_ct_k_ Focal small$INDI_DSCM NO R), ]

# WO lesion_multifocal_large X3+
mod_data_brain_ct_k_multifocal_large<-mod_data_brain_ct_k[grepl("
Multifocal|multifocal|mutiple|Multiple|Large|large|Diffuse|diffus




e",mod_data_brain_ct_k$Results, perl=TRUE), ]
brain_ct_multifocal_large_Final<-mod_data_brain_ct_k_multifocal_la
rge[!duplicated(mod_data_brain_ct_k multifocal large$INDI_DSCM NO_
R),1

# o] lesion_AcuteX®gt
mod_data_brain_ct_k_Acute_recent<-mod_data brain_ct_k[grepl("Acut
e|acute|Recent|recent",mod_data_brain_ct k$Results,mod_data brain
_ct_k$Diagnosis,perl=TRUE), ]
brain_ct_Acute_recent_Final<-mod_data_brain_ct_k_Acute_recent[!du
plicated(mod_data_brain_ct_k_Acute_recent$INDI_DSCM _NO R), ]

# o] lesion Chronic and old X3gt
mod_data_brain_ct_k_Chronic_old<-mod_data_brain_ct_k[grepl("Chron
ic|chronic|Recent|recent|Encephalomal|encephalomal|0ld|old",mod_d
ata_brain_ct_k$Results,mod_data_brain_ct_k$Diagnosis,
perl=TRUE), ]
brain_ct_Chronic_old_Final<-mod_data_brain_ct_k_Chronic_old[!dupl
icated(mod_data_brain_ct_k_Chronic_old$INDI_DSCM_NO_R), ]

# Yo SAH 239t
mod_data_brain_ct_k_SAH<-mod_data_brain_ct_k[grepl("subarachnoida
1|SAH",mod_data_brain_ct_k$Results,
mod_data_brain_ct_k$Diagnosis,perl=TRUE), ]
brain_ct_SAH_Final<-mod_data_brain_ct_k_ SAH[!duplicated(mod_data_
brain_ct_k_SAH$INDI_DSCM_NO R), ]

# o] spH x3
mod_data_brain_ct_k_SDH<-mod_data_brain_ct_k[grepl("subdural|Subd
ural|SDH",mod_data_brain_ct_k$Results,
mod_data_brain_ct_k$Diagnosis,perl=TRUE), ]

brain_ct_SDH Final<-mod_data_brain_ct_k SDH[!duplicated(mod_data_
brain_ct_k_SDH$INDI_DSCM_NO_R), ]

# o] IcH =3

mod_data_brain_ct_k_ICH<-mod_data_brain_ct_k[grepl("Intracranial

HZ 105




hemorrhage|intracranial hemorrhage|intracerebral

hemorrhage | ICH|hematoma|hemorrhagic",mod_data_brain_ct_k$Results,
mod_data_brain_ct_k$Diagnosis,perl=TRUE), ]

brain_ct_ICH Final<-mod _data_brain_ct_k ICH[!duplicated(mod_data_
brain_ct_k_ICH$INDI_DSCM_NO _R),]

# ] IVH =g
mod_data_brain_ct_k_IVH<-mod_data_brain_ct_k[grepl("Intraventricu
lar hemorrhage|intrventricular

hemorrhage | IVH",mod_data_brain_ct_k$Results,
mod_data_brain_ct_k$Diagnosis,perl=TRUE), ]
brain_ct_IVH_Final<-mod_data_brain_ct_k_ IVH[!duplicated(mod_data_
brain_ct_k_IVH$INDI_DSCM_NO R), ]

# ¥Ho]| Frotallobe %3S+
mod_data_brain_ct_k_Frontal<-mod_data_brain _ct_k[grepl("Frontal|f
ronatal”,mod_data_brain_ct_k$Results,
mod_data_brain_ct_k$Diagnosis,perl=TRUE), ]

brain_ct_Frontal Final<-mod_data brain_ct_k_Frontal[!duplicated(m
od_data_brain_ct_k_Frontal$INDI_DSCM NO R),]

# o] Temporal lobe XS+

mod_data_brain_ct_k_Temporal
<-mod_data_brain_ct_k[grepl("Temporal|temporal”,mod_data_brain_ct
_k$Results, mod_data_brain_ct_k$Diagnosis,perl=TRUE), ]
brain_ct_Temporal_Final<-mod_data_brain_ct_k_Temporal[!duplicated
(mod_data_brain_ct_k_Temporal$INDI_DSCM _NO R), ]

# B parietal lobe X3}
mod_data_brain_ct_k_Parietal<-mod _data brain_ct_k[grepl("Parietal
|pareital”,mod_data_brain_ct_k$Results,
mod_data_brain_ct_k$Diagnosis,perl=TRUE), ]

brain_ct_Parietal Final<-mod_data_brain_ct_k Parietal[!duplicated
(mod_data_brain_ct_k_Parietal$INDI_DSCM_NO _R), ]

# o] Occipital lobe XEG+




mod_data_brain_ct_k_Occipital<-mod_data_brain_ct_k[grepl("Occipit
al|occipital”,mod_data_brain_ct_k$Results,
mod_data_brain_ct_k$Diagnosis,perl=TRUE), ]

brain_ct_Occipital_ Final<-mod_data_brain_ct_k_Occipital[!duplicat
ed(mod_data_brain_ct_k_Occipital$INDI_DSCM _NO _R), ]

# o] Cerebellum %3S
mod_data_brain_ct_k_Cerebellum<-mod_data_brain_ct_k[grepl("Cerebe
11lum|cerebellum|Cerebellar|cerebellar",mod_data_brain_ct_k$Result
s, mod_data_brain_ct_k$Diagnosis,perl=TRUE), ]
brain_ct_Cerebellum_Final<-mod_data_brain_ct_k_Cerebellum[!duplic
ated(mod_data_brain_ct_k_Cerebellum$INDI_DSCM NO R),]

# Yo BG ZH
mod_data_brain_ct_k_BG<-mod_data_brain_ct_k[grepl("BG|BG|Basal
ganglia|basal ganglia",mod_data_brain_ct k$Results,
mod_data_brain_ct_k$Diagnosis,perl=TRUE), ]
brain_ct_BG_Final<-mod_data brain_ct_k BG[!duplicated(mod_data_br
ain_ct_k_BG$INDI_DSCM_NO R), ]

# o] thalamus X3

mod_data_brain_ct_k_Thalamus
<-mod_data_brain_ct_k[grepl("Thalamus|thalamus|Thalamic|thalamic"
,mod_data_brain_ct_k$Results,
mod_data_brain_ct_k$Diagnosis,perl=TRUE), ]
brain_ct_Thalamus_Final<-mod_data_brain_ct_k_Thalamus[!duplicated
(mod_data_brain_ct_k_Thalamus$INDI_DSCM _NO R), ]

# WMo subcortex X
mod_data_brain_ct_k_subcortex<-mod _data _brain_ct_k[grepl("Subcort
ex|subcortex|Subcortical|subcortical”,mod_data_brain_ct_k$Results
, mod_data_brain_ct_k$Diagnosis,perl=TRUE), ]
brain_ct_subcortex_Final<-mod_data_brain_ct_k_subcortex[!duplicat
ed(mod_data_brain_ct_k_subcortex$INDI_DSCM _NO _R), ]
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# o] brain_stem XS}
mod_data_brain_ct_k_brain_stem<-mod_data_brain_ct_k[grepl("Midbra
in|midbrain|Pons|pons|Lateral medullary|lateral medullary|Medial
medullary|medial medullary",mod_data_brain_ct_k$Results,
mod_data_brain_ct_k$Diagnosis,perl=TRUE), ]
brain_ct_brain_stem_Final<-mod_data_brain_ct_k_brain_stem[!duplic
ated(mod_data_brain_ct_k_brain_stem$INDI_DSCM NO R),]

# ] ACA =T
mod_data_brain_ct_k_ACA<-mod_data_brain_ct_k[grepl("ACA|Anterior
cerebral artery|anterial cerebral
artery",mod_data_brain_ct_k$Results,
mod_data_brain_ct_k$Diagnosis,perl=TRUE), ]
brain_ct_ACA Final<-mod _data_brain_ct_k ACA[!duplicated(mod_data_
brain_ct_k_ACA$INDI_DSCM_NO R), ]

# ] MmcA =G
mod_data_brain_ct_k_MCA<-mod_data_brain_ct_k[grepl("MCA|middle
cerebral artery|middle cerebral
artery",mod_data_brain_ct_k$Results,
mod_data_brain_ct_k$Diagnosis,perl=TRUE), ]
brain_ct_MCA_Final<-mod_data_brain_ct_k MCA[!duplicated(mod_data_
brain_ct_k_MCA$INDI_DSCM_NO R), ]

# X PcA ZF

mod_data_brain_ct_k_PCA<-mod_data brain_ct_k[grepl("PCA|Posterior
cerebral artery|Posterior cerebral
artery",mod_data_brain_ct_k$Results,

mod_data brain_ct_k$Diagnosis,perl=TRUE), ]
brain_ct_PCA_Final<-mod_data_brain_ct_k PCA[!duplicated(mod_data_
brain_ct_k_PCA$INDI_DSCM_NO R), ]

# W basilar artery X3

mod_data_brain_ct_k_basilar_artery<-mod_data_brain_ct_k[grepl("ba




silar|Basilar",mod_data_brain_ct_ k$Results,
mod_data_brain_ct_k$Diagnosis,perl=TRUE), ]
brain_ct_basilar_artery_Final<-mod_data_brain_ct_k_basilar_artery
['duplicated(mod_data_brain_ct_k _basilar_artery$INDI_DSCM NO R), ]

# B Aneurysm X3+

mod_data_brain_ct_k_Aneurysm
<-mod_data_brain_ct_k[grepl("Aneurysm|aneurysm",mod_data brain ct
_k$Results, mod_data_brain_ct_k$Diagnosis,perl=TRUE), ]
brain_ct_Aneurysm_Final<-mod_data_brain_ct_k_Aneurysm
['duplicated(mod_data_brain_ct_k_Aneurysm$INDI_DSCM NO R),]

# Al ¥ & E3 Clipping
mod_data_brain_ct_k_Clipping<-mod_data_brain_ct_k[grepl("Clipping
|clipping|Clip|clip",mod_data_brain_ct_k$Results,

mod_data brain_ct_k$Diagnosis,perl=TRUE), ]

brain_ct_Clipping Final<-mod_data_brain_ct_k_Clipping[!duplicated
(mod_data_brain_ct_k_Clipping$INDI_DSCM_NO_R), ]

# Ale 9 & 29 Coil
mod_data_brain_ct_k_Coil<-mod_data_brain_ct_k[grepl("Coil|coil|Em
bolization|embolization",mod_data_brain_ct k$Results,
mod_data_brain_ct_k$Diagnosis,perl=TRUE), ]

brain_ct_Coil Final<-mod_data brain_ct_k Coil[!duplicated(mod_dat
a_brain_ct_k_Coil$INDI_DSCM_NO_R), ]

# o] craniectomy 3EgH

mod_data_brain_ct_k_craniectomy
<-mod_data_brain_ct_k[grepl("Craniectomy|craniectomy ",mod_data_
brain_ct_k$Results, mod_data_brain_ct_k$Diagnosis,perl=TRUE), ]
brain_ct_craniectomy_Final<-mod_data_brain_ct_k_craniectomy
['duplicated(mod_data_brain_ct_k_craniectomy $INDI_DSCM NO R), ]

# W craniotomy XE3

mod_data_brain_ct_k_craniotomy<-mod_data_brain_ct_k[grepl("Cranio
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tomy | craniotomy",mod_data_brain_ct_k$Results,
mod_data_brain_ct_k$Diagnosis,perl=TRUE), ]
brain_ct_craniotomy_Final<-mod_data_brain_ct_k_craniotomy[ !duplic
ated(mod_data_brain_ct k_craniotomy$INDI_DSCM NO R), ]

# QA Y AR (brain MRI)-------- - oo s oo oo

mod_data_brain_mri_k <-
read_sas("~/data/data_source/user_data/mod_data_brain_mri_k.sas7b
dat", NULL)

write.csv (mod_data_brain_mri_k ,paste@(spath,

"mod_data_brain_mri_k .csv"))

# 50| 27 & AA (FY 24 AA)
mod_data_brain_mri_k<- mod_data_brain_mri_k[!grepl("No
remarkable|No signal abnormality|No evidence|No definate]|No

Significant",mod_data_brain_mri_k$Results, perl=TRUE), ]

# brain lesiono] A& ¥F 55 U<¥ AA
brain_mri_lesion=mod_data_brain_mri_k[!duplicated(mod_data_brain_
mri_k$INDI_DSCM NO_R), ]

# Zgto] Nontrauma|nontrauma o X QY AA
mod_data_brain_mri_k_non_trauma<-
mod_data_brain_mri_k[grepl("Nontrauma|nontrauma",mod_data brain_m
ri_k$Diagnosis, perl=TRUE), ]
brain_MRI_non_trauma=mod_data_brain_mri_k_non_trauma[!duplicated(
mod_data_brain_mri_k_non_trauma$INDI_DSCM _NO _R), ]
mod_data_brain_mri_k_non_trauma_1<-
mod_data_brain_mri_k_non_trauma[!grepl("Traumatic|traumatic|Traum
altrauma",mod_data_brain_mri_k_non_trauma$Results, perl=TRUE), ]
brain_MRI_non_trauma_Final=mod_data_brain_mri_k_non_trauma_1[!dup
licated(mod_data_brain_mri_k_non_trauma_1$INDI_DSCM_NO _R), ]

# Ao traumatic brain injury X3}

mod_data_brain_mri_k_trauma<-




mod_data_brain_mri_k[grepl("Traumatic|traumatic|Trauma|trauma|Con
cussion|concussion]|Contusion|contusion|Diffuse axonal|diffuse
axonal|DAI ",mod_data brain_mri_k$Diagnosis,mod_data_brain_
mri_k$Results, perl=TRUE), ]
brain_MRI_trauma_Final=mod_data_brain_mri_k_trauma[!duplicated(mo
d_data_brain_mri_k_trauma$INDI_DSCM_NO R),]

# Ao infarction X+

mod_data_brain_mri_k_infarction
<-mod_data_brain_mri_k[grepl("infarction|Infarction",mod_data_bra
in_mri_k$Results, mod_data_brain_mri_k$Diagnosis, perl=TRUE), ]
brain_mri_infarction_Final=mod_data_brain_mri_k_infarction
['duplicated(mod_data brain _mri_k_infarction$INDI_DSCM NO _R), ]

# WO lesion_focal_small %3}
mod_data_brain_mri_k_Focal_small<-mod_data_brain_mri_k[grepl("Foc
al|focal|Small|small|minimal",mod_data_brain_mri_k$Results,
perl=TRUE), ]
brain_mri_Focal_small_Final<-mod_data_brain_mri_k_Focal_small[!du
plicated(mod_data_brain_mri_k_Focal_small$INDI_DSCM NO_R),]

# O] lesion multifocal large XS+
mod_data_brain_mri_k_multifocal large<-mod_data_brain_mri_k[grepl
("Multifocal |multifocal|mutiple|Multiple|Large|large|Diffuse|diff
use",mod_data_brain_mri_k$Results, perl=TRUE), ]
brain_mri_multifocal_large Final<-mod_data_brain_mri_k_multifocal
_large[!duplicated(mod_data_brain_mri_k multifocal large$INDI DSC
M_NO_R),]

# B lesion Acutexgt
mod_data_brain_mri_k_Acute_recent<-mod_data_brain_mri_k[grepl("Ac
ute|acute|Recent|recent",mod_data_brain mri_k$Results,mod data br
ain_mri_k$Diagnosis,perl=TRUE), ]
brain_mri_Acute_recent_Final<-mod_data_brain_mri_k_Acute_recent[!
duplicated(mod_data_brain_mri_k_Acute_recent$INDI_DSCM NO R), ]

HE 111




# o] lesion Chronic and old X%t
mod_data_brain_mri_k_Chronic_old<-mod_data_brain_mri_k[grepl("Chr
onic|chronic|Recent|recent|Encephalomal|encephalomal|0ld|old",mod
_data_brain_mri_k$Results,mod_data_brain_mri_k$Diagnosis,
perl=TRUE), ]

brain_mri_Chronic_old Final<-mod_data_brain_mri_k_Chronic_old[ !du
plicated(mod_data_brain_mri_k_Chronic_old$INDI_DSCM NO R),]

# Yo SAH E39t
mod_data_brain_mri_k_SAH<-mod_data_brain_mri_k[grepl("subarachnoi
dal|SAH",mod_data_brain mri_k$Results,
mod_data_brain_mri_k$Diagnosis,perl=TRUE), ]
brain_mri_SAH_Final<-mod_data_brain_mri_k_ SAH[!duplicated(mod_dat
a_brain_mri_k_SAH$INDI DSCM _NO R),]

# o] spH x3
mod_data_brain_mri_k_SDH<-mod_data_brain_mri_k[grepl("subdural|Su
bdural|SDH",mod_data_brain_mri_k$Results,
mod_data_brain_mri_k$Diagnosis,perl=TRUE), ]

brain_mri_ SDH_Final<-mod_data_brain_mri_k_SDH[ !duplicated(mod_dat
a_brain_mri_k_SDH$INDI_DSCM_NO_R), ]

# W ICH =g
mod_data_brain_mri_k_ICH<-mod_data_brain_mri_k[grepl("Intracrania
1 hemorrhage|intracranial hemorrhage|intracerebral

hemorrhage | ICH|hematoma|hemorrhagic",mod_data_brain mri_k$Results,
mod_data_brain_mri_k$Diagnosis,perl=TRUE), ]

brain_mri_ ICH Final<-mod_data_brain_mri_ k_ ICH[!duplicated(mod_dat
a_brain_mri_k_ICH$INDI DSCM_NO R),]

# WO IVH 3}
mod_data_brain_mri_k_IVH<-mod_data_brain_mri_k[grepl("Intraventri
cular hemorrhage|intrventricular

hemorrhage|IVH",mod_data_brain_mri_k$Results,




mod_data_brain_mri_k$Diagnosis,perl=TRUE), ]
brain_mri_IVH_Final<-mod_data_brain_mri_k_ IVH[!duplicated(mod_dat
a_brain_mri_k_IVH$INDI_DSCM _NO_R),]

# B Frotal lobe E
mod_data_brain_mri_k_Frontal<-mod_data_brain_mri_k[grepl("Frontal
| fronatal",mod_data_brain _mri_k$Results,
mod_data_brain_mri_k$Diagnosis,perl=TRUE), ]
brain_mri_Frontal_Final<-mod_data_brain_mri_k_Frontal[!duplicated
(mod_data_brain_mri_k Frontal$INDI_DSCM_NO R), ]

# B Temporal lobe X3}

mod_data_brain_mri_k_Temporal
<-mod_data_brain_mri_k[grepl("Temporal|temporal",mod _data_brain_m
ri_k$Results, mod_data_brain_mri_k$Diagnosis,perl=TRUE), ]
brain_mri_Temporal_Final<-mod_data_brain_mri_k_Temporal[!duplicat
ed(mod_data_brain_mri_k_Temporal$INDI_DSCM_NO_R), ]

# o] parietallobe XS}t
mod_data_brain_mri_k_Parietal<-mod_data_brain_mri_k[grepl("Pariet
al|pareital”,mod_data_brain mri_k$Results,
mod_data_brain_mri_k$Diagnosis,perl=TRUE), ]

brain_mri_Parietal Final<-mod_data_brain_mri_k_Parietal[!duplicat
ed(mod_data_brain_mri_k_Parietal$INDI_DSCM NO R), ]

# o] Occipital lobe XEG+
mod_data_brain_mri_k Occipital<-mod _data_brain_mri_k[grepl("Occip
ital|occipital”,mod_data_brain_mri_k$Results,
mod_data_brain_mri_k$Diagnosis,perl=TRUE), ]

brain_mri_Occipital Final<-mod_data_brain_mri_k_ Occipital[!duplic
ated(mod_data_brain_mri_k Occipital$INDI_DSCM NO R),]

# o] Cerebellum X3

mod_data_brain_mri_k_Cerebellum<-mod_data_brain_mri_k[grepl("Cere

bellum|cerebellum|Cerebellar|cerebellar",mod_data brain_mri_k$Res
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ults, mod_data_brain_mri_k$Diagnosis,perl=TRUE), ]
brain_mri_Cerebellum_Final<-mod_data_brain_mri_k_Cerebellum[!dupl
icated(mod_data_brain_mri_k_ Cerebellum$INDI_DSCM NO R), ]

# Yo BG Z3H
mod_data_brain_mri_k_BG<-mod_data_brain_mri_k[grepl("BG|BG|Basal
ganglia|basal ganglia",mod_data_brain _mri_k$Results,
mod_data_brain_mri_k$Diagnosis,perl=TRUE), ]

brain_mri BG_Final<-mod_data_brain_mri_k BG[!duplicated(mod_data_
brain_mri_k_BG$INDI_DSCM_NO R), ]

# o] thalamus X3

mod_data_brain_mri_k_Thalamus
<-mod_data_brain_mri_k[grepl("Thalamus|thalamus|Thalamic|thalamic
",mod_data_brain_mri_k$Results,
mod_data_brain_mri_k$Diagnosis,perl=TRUE), ]
brain_mri_Thalamus_Final<-mod_data_brain_mri_k_Thalamus[!duplicat
ed(mod_data_brain_mri_k_Thalamus$INDI_DSCM NO R), ]

# o] subcortex XEg
mod_data_brain_mri_k_subcortex<-mod_data_brain_mri_k[grepl("Subco
rtex|subcortex|Subcortical|subcortical",mod_data_brain_mri_k$Resu
1ts, mod_data_brain_mri_k$Diagnosis,perl=TRUE), ]
brain_mri_subcortex_Final<-mod_data_brain_mri_k_subcortex[!duplic
ated(mod_data_brain_mri_k_subcortex$INDI_DSCM NO R),]

# o] brain_stem %3
mod_data_brain_mri_k_brain_stem<-mod_data_brain_mri_k[grepl("Midb
rain|midbrain|Pons|pons|Lateral medullary|lateral
medullary|Medial medullary|medial
medullary",mod_data_brain_mri_k$Results,
mod_data_brain_mri_k$Diagnosis,perl=TRUE), ]
brain_mri_brain_stem_Final<-mod_data_brain_mri_k_brain_stem[ !dupl
icated(mod_data_brain_mri_k_brain_stem$INDI_DSCM NO R), ]




# ] ACA =T
mod_data_brain_mri_k_ACA<-mod_data_brain_mri_k[grepl("ACA|Anterio
r cerebral artery|anterial cerebral
artery",mod_data_brain_mri_k$Results,
mod_data_brain_mri_k$Diagnosis,perl=TRUE), ]
brain_mri_ACA_Final<-mod_data_brain_mri_k_ ACA[!duplicated(mod_dat
a_brain_mri_k_ACA$INDI DSCM _NO R),]

# X MmCA =T

mod_data_brain_mri_k_MCA<-mod_data_brain mri_k[grepl("MCA|middle
cerebral artery|middle cerebral
artery",mod_data_brain_mri_k$Results,
mod_data_brain_mri_k$Diagnosis,perl=TRUE), ]
brain_mri_MCA_Final<-mod_data_brain_mri_k_ MCA[!duplicated(mod_dat
a_brain_mri_k_ MCA$INDI DSCM_NO R),]

# o pcA 23
mod_data_brain_mri_k_PCA<-mod_data_brain_mri_k[grepl("PCA|Posteri
or cerebral artery|Posterior cerebral
artery"”,mod_data_brain_mri_k$Results,
mod_data_brain_mri_k$Diagnosis,perl=TRUE), ]
brain_mri_PCA_Final<-mod_data_brain_mri_k_ PCA[!duplicated(mod_dat
a_brain_mri_k_PCA$INDI_DSCM _NO_R),]

# ¥ basilar artery Egt
mod_data_brain_mri_k_basilar_artery<-mod_data_brain_mri_k[grepl("
basilar|Basilar",mod_data brain_mri_k$Results,
mod_data_brain_mri_k$Diagnosis,perl=TRUE), ]
brain_mri_basilar_artery Final<-mod_data_brain_mri_k_basilar_artery
['duplicated(mod_data_brain_mri_k_basilar_artery$INDI_DSCM NO R),]

# B Aneurysm X3+
mod_data_brain_mri_k_Aneurysm
<-mod_data_brain_mri_k[grepl("Aneurysm|aneurysm",mod_data_brain_m

ri_k$Results, mod_data_brain_mri_k$Diagnosis,perl=TRUE), ]
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brain_mri_Aneurysm_Final<-mod_data_brain_mri_k_Aneurysm
['duplicated(mod_data_brain_mri_k_Aneurysm$INDI_DSCM NO R),]

# Ale 9 & XY Clipping
mod_data_brain_mri_k_Clipping<-mod_data_brain_mri_k[grepl("Clippi
ng|clipping|Clip|clip",mod_data_brain _mri_k$Results,
mod_data_brain_mri_k$Diagnosis,perl=TRUE), ]

brain_mri_Clipping Final<-mod_data_brain_mri_k_Clipping[!duplicat
ed(mod_data_brain_mri_k_Clipping$INDI_DSCM_NO_R), ]

# A& 9 & 23 Coil
mod_data_brain_mri_k_Coil<-mod_data_brain_mri_k[grepl("Coil|coil"
,mod_data_brain_mri_k$Results,
mod_data_brain_mri_k$Diagnosis,perl=TRUE), ]

brain_mri_Coil Final<-mod_data_brain_mri_k Coil[!duplicated(mod_d
ata_brain_mri_k Coil$INDI_DSCM _NO _R),]

# o] craniectomy %%+

mod_data_brain_mri_k_craniectomy
<-mod_data_brain_mri_k[grepl("Craniectomy|craniectomy
",mod_data_brain_mri_k$Results,
mod_data_brain_mri_k$Diagnosis,perl=TRUE), ]
brain_mri_craniectomy_Final<-mod_data_brain_mri_k_craniectomy
['duplicated(mod_data_brain_mri_k_craniectomy $INDI_DSCM NO R), ]

# O] craniotomy X%t
mod_data_brain_mri_k_craniotomy<-mod_data_brain_mri_k[grepl("Cran
iotomy|craniotomy",mod_data_brain _mri_k$Results,
mod_data_brain_mri_k$Diagnosis,perl=TRUE), ]
brain_mri_craniotomy_Final<-mod_data_brain_mri_k_craniotomy[ !dupl
icated(mod_data_brain_mri_k_craniotomy$INDI_DSCM NO R), ]

# QA9 ct_brain_MRI A& A
# traumatic_brain_injury CT_MRI_ZHZZAIA#

brain_ct_mri_trauma_Final=merge(mod_data_brain_ct_k_trauma_Final,




brain_MRI_trauma_Final,by="INDI_DSCM NO_R", all.x=T)
brain_trauma_Final=brain_ct_mri_trauma_Final[!duplicated(brain_ct
_mri_trauma_Final$INDI_DSCM_NO_R),]

brain_trauma_Final$TBI=NA
brain_trauma_Final$TBI=brain_trauma_Final$INDI_DSCM NO R
brain_trauma_Final$TBI<-"Y"
TBI<-brain_trauma_Final[,c("INDI_DSCM_NO R","TBI")]

# non_traumatic_brain_injury CT_MRI_ZZZAIAH
brain_ct_mri_non_trauma_Final=merge(mod_data_brain_ct_k_non_traum
a_Final,brain_MRI_non_trauma_Final,by="INDI_DSCM_NO_R", all.x=T)
brain_non_trauma_Final=brain_ct_mri_non_trauma_Final[!duplicated(
brain_ct_mri_non_trauma_Final$INDI_DSCM NO _R),]
colnames(mod_data_brain_ct_k_non_trauma_Final)
colnames(brain_MRI_non_trauma_Final)
brain_non_trauma_Final$non_trauma=NA
brain_non_trauma_Final$non_trauma=brain_non_trauma_Final$INDI_DSC
M_NO_R

brain_non_trauma_Final$non_trauma<-"Y"

Non_trauma<-brain_non_trauma_Final[,c("INDI_DSCM NO_R","non_trauma")]

# Infarction HZZAIAH
brain_ct_mri_infarction_Final=merge(brain_ct_infarction_Final,bra
in_mri_infarction_Final,by="INDI_DSCM NO_R", all.x=T)
brain_infarction_Final=brain_ct_mri_infarction_Final[!duplicated(
brain_ct_mri_infarction_Final$INDI_DSCM_NO_R), ]
brain_infarction_Final$Infarction=NA
brain_infarction_Final$Infarction=NA
brain_infarction_Final$Infarction=brain_infarction_Final$INDI_DSC
M_NO_R

brain_infarction_Final$Infarction<-"Y"
Infarction<-brain_infarction_Final[,c("INDI_DSCM_NO_R","Infarction")]

# SAH_Z| S 2=
brain_ct_mri_SAH_Final=merge(brain_ct_SAH_Final,brain_MRI_SAH_Fin
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al,by="INDI_DSCM_NO R", all.x=T)
brain_SAH_Final=brain_ct_mri_SAH_Final[!duplicated(brain_ct_mri_S
AH_Final$INDI_DSCM_NO _R), ]

brain_SAH_Final$SAH=NA
brain_SAH_Final$SAH=brain_SAH_Final$INDI_DSCM_NO_R
brain_SAH_Final$SAH<-"Y"

SAH<-brain_SAH_Final[,c("INDI_DSCM NO_R","SAH")]

#SDH_X| T2 ¥4 =
brain_ct_mri_SDH_Final=merge(brain_ct_SDH_Final,brain_MRI_SDH_Fin
al,by="INDI_DSCM_NO_R", all.x=T)
brain_SDH_Final=brain_ct mri_ SDH _Final[!duplicated(brain_ct mri_S
DH_Final$INDI_DSCM NO_R), ]

brain_SDH_Final$SDH=NA
brain_SDH_Final$SDH=brain_SDH_Final$INDI_DSCM NO R
brain_SDH_Final$SDH<-"Y"
SDH<-brain_SDH_Final[,c("INDI_DSCM_NO_R","SDH")]

#ICH_HS2dA =

brain_ct_mri_ICH_Final=merge(brain_ct_ICH_ Final,brain_mri_ICH_Fin
al,by="INDI_DSCM_NO_R", all.x=T)
brain_ICH_Final=brain_ct_mri_ICH_Final[!duplicated(brain_ct_mri_I
CH_Final$INDI_DSCM NO_R), ]

brain_ICH Final$ICH=NA
brain_ICH_Final$ICH=brain_ICH_Final$INDI_DSCM_NO_R

brain_ICH Final$ICH<-"Y"

ICH<-brain_ICH Finall[,c("INDI_DSCM NO_R","ICH")]

#IVH_H SRR
brain_ct_mri_IVH_Final=merge(brain_ct_IVH_Final,brain_mri_IVH_Fin
al,by="INDI_DSCM_NO_R", all.x=T)
brain_IVH_Final=brain_ct_mri_IVH_Final[!duplicated(brain_ct_mri_I
VH_Final$INDI_DSCM_NO R), ]

brain_IVH_Final$IVH=NA

brain_IVH_Final$IVH=brain_IVH Final$INDI_DSCM_NO_R

brain_IVH Final$IVH<-"Y"




IVH<-brain_IVH_Final[,c("INDI_DSCM_NO_R","IVH")]
#Focal _small FZSAIAT
brain_ct_mri_Focal_small_Final=merge(brain_ct_Focal_small Final,b
rain_MRI_Focal_small Final,by="INDI_DSCM NO _R", all.x=T)
brain_Focal_small_Final=brain_ct_mri_Focal_small Final[!duplicate
d(brain_ct_mri_Focal_small Final$INDI_DSCM_NO R),]
brain_Focal _small Final$Focal small=NA
brain_Focal_small Final$Focal small=brain_Focal small Final$INDI
DSCM_NO_R

brain_Focal small Final$Focal small<-"Y"
Focal_small<-brain_Focal _small Final[,c("INDI_DSCM_NO_R","Focal_s
mall")]

#lesion _multifocal large Diffuse HZAYA R
brain_ct_mri_multifocal_large Final=merge(brain_ct_multifocal_lar
ge_Final,brain_mri_multifocal_large_Final,by="INDI_DSCM_NO_R",
all.x=T)

brain_multifocal_large_ Final=brain_ct_mri_multifocal_large_Final][
lduplicated(brain_ct_mri_multifocal large_Final$INDI_DSCM_NO R), ]
brain_multifocal large Final$multifocal large=NA
brain_multifocal_large Final$multifocal_ large=brain_multifocal_la
rge_Final$INDI_DSCM_NO_R
brain_multifocal_large_Final$multifocal_large<-"Y"

multifocal large<-brain_multifocal_large_Final[,c("INDI_DSCM NO_R

, 'multifocal_large")]

#Acute_recent_HZZAIA R
brain_ct_mri_Acute_recent_Final=merge(brain_ct_Acute_recent_Final
,brain_mri_Acute_recent_Final,by="INDI_DSCM _NO_R", all.x=T)
brain_Acute_recent_Final=brain_ct_mri_Acute_recent_Final[!duplica
ted(brain_ct_mri_Acute_recent_Final$INDI_DSCM_NO_R), ]
brain_Acute_recent_Final$Acute_recent=NA
brain_Acute_recent_Final$Acute_recent=brain_Acute_recent_ Final$IN
DI_DSCM_NO_R

brain_Acute_recent_Final$Acute_recent<-"Y"
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Acute_recent<-brain_Acute_recent Final[,c("INDI_DSCM _NO_R","Acute

_recent")]

#lesion Chronic and old HZZA3AR
brain_ct_mri_Chronic_old_Final=merge(brain_ct_Chronic_old_Final,b
rain_mri_Chronic_old Final,by="INDI_DSCM NO _R", all.x=T)
brain_Chronic_old_Final=brain_ct_mri_Chronic_old_Final[!duplicate
d(brain_ct_mri_Chronic_old Final$INDI_DSCM NO _R),]
brain_Chronic_old Final$Chronic_old=NA

brain_Chronic_old Final$Chronic_old=brain_Chronic_old Final$INDI
DSCM_NO_R

brain_Chronic_old _Final$Chronic_old<-"Y"
Chronic_old<-brain_Chronic_old Final[,c("INDI_DSCM NO_R","Chronic
_old")]

#Frontal _lobe HZAIA T
brain_ct_mri_Frontal_Final=merge(brain_ct_Frontal_Final,brain_mri
_Frontal_Final,by="INDI DSCM_NO_R", all.x=T)
brain_Frontal_Final=brain_ct_mri_Frontal_Final[!duplicated(brain_
ct_mri_Frontal_Final$INDI_DSCM NO_R), ]

brain_Frontal Final$Frontal Final=NA

brain_Frontal_ Final$Frontal Final=brain_Frontal Final$INDI_DSCM NO R
brain_Frontal_Final$Frontal_Final<-"Y"

Frontal Final<-brain_Frontal Final[,c("INDI_DSCM_NO_R","Frontal F
inal"™)]

#Temporal_lobe FZSZAIAR
brain_ct_mri_Temporal_Final=merge(brain_ct_Temporal Final,brain_m
ri_Temporal Final,by="INDI DSCM NO_R", all.x=T)

brain_Temporal Final=brain_ct_mri_Temporal Final[!duplicated(brai
n_ct_mri_Temporal Final$INDI_DSCM NO R),]

brain_Temporal Final$Temporal Final=NA

brain_Temporal Final$Temporal Final=brain_Temporal Final$INDI_DSC
M_NO_R

brain_Temporal Final$Temporal Final<-"Y"




Temporal Final<-brain_Temporal Final[,c("INDI_DSCM _NO_R","Tempora
1 Final")]

#Parietal lobe HZEZAMAH
brain_ct_mri_Parietal_Final=merge(brain_ct_Parietal Final,brain_m
ri Parietal Final,by="INDI _DSCM NO_R", all.x=T)

brain_Parietal Final=brain_ct _mri_Parietal Final[!duplicated(brai
n_ct_mri_Parietal Final$INDI_DSCM NO R),]

brain_Parietal Final$Parietal Final=NA

brain_Parietal Final$Parietal Final=brain_Parietal Final$INDI_DSC
M_NO_R

brain_Parietal Final$Parietal Final<-"Y"

Parietal Final<-brain_Parietal Final[,c("INDI_DSCM_NO _R","Parieta
1 Final")]

#0ccipital lobe HZZAIAH
brain_ct_mri_Occipital_Final=merge(brain_ct_Occipital_Final,brain
_mri Occipital Final,by="INDI_DSCM NO_R", all.x=T)
brain_Occipital_Final=brain_ct_mri_Occipital_Final[!duplicated(br
ain_ct_mri_Occipital_Final$INDI_DSCM NO_R), ]

brain_Occipital Final$Occipital Final=NA

brain_Occipital Final$Occipital Final=brain_Occipital Final$INDI
DSCM_NO_R

brain_Occipital Final$Occipital Final<-"Y"
Occipital_Final<-brain_Occipital Final[,c("INDI_DSCM_NO_R","Occip
ital_Final")]

#Cerebellum HZAH
brain_ct_mri_Cerebellum_Final=merge(brain_ct_Cerebellum_Final,bra
in_mri_Cerebellum_Final,by="INDI_DSCM NO_R", all.x=T)
brain_Cerebellum_Final=brain_ct_mri_Cerebellum_Final[!duplicated(
brain_ct_mri_Cerebellum_Final$INDI_DSCM NO _R),]
brain_Cerebellum_Final$Cerebellum Final=NA

brain_Cerebellum Final$Cerebellum _Final=brain_Cerebellum_Final$IN
DI_DSCM_NO R
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brain_Cerebellum Final$Cerebellum Final<-"Y"
Cerebellum_Final<-brain_Cerebellum_Final[,c("INDI_DSCM_NO_R","Cer
ebellum_Final")]

#BG_Z|ESA =
brain_ct_mri_BG_Final=merge(brain_ct_BG_Final,brain_mri_BG_Final,
by="INDI_DSCM_NO R", all.x=T)
brain_BG_Final=brain_ct_mri_BG_Final[!duplicated(brain_ct_mri_BG_
Final$INDI_DSCM_NO R), ]

brain_BG_Final$BG_Final=NA
brain_BG_Final$BG_Final=brain_BG_Final$INDI_DSCM_NO_R
brain_BG_Final$BG_Final<-"Y"
BG_Final<-brain_BG_Final[,c("INDI_DSCM NO_R","BG_Final")]

#subcortox HZA &
brain_ct_mri_subcortex_Final=merge(brain_ct_subcortex_Final,brain
_mri_subcortex_Final,by="INDI_DSCM_NO_R", all.x=T)
brain_subcortex Final=brain_ct_mri_subcortex_Final[!duplicated(br
ain_ct_mri_subcortex_Final$INDI_DSCM_NO R), ]
brain_subcortex_Final$subcortex_Final=NA

brain_subcortex Final$subcortex Final=brain_subcortex Final$INDI
DSCM_NO_R

brain_subcortex_Final$subcortex_Final<-"Y"
subcortex_Final<-brain_subcortex_ Final[,c("INDI_DSCM_NO_R","subco

rtex_Final")]

#brain_stem_ZHZAHE
brain_ct_mri_brain_stem_Final=merge(brain_ct_brain_stem_Final,bra
in_mri_brain_stem_Final,by="INDI_DSCM NO_R", all.x=T)
brain_brain_stem Final=brain_ct_mri_brain_stem_Final['!duplicated(
brain_ct_mri_brain_stem_Final$INDI_DSCM NO R),]

brain_brain_stem Final$brain_stem Final=NA

brain_brain_stem Final$brain_stem Final=brain_brain_stem Final$IN
DI_DSCM_NO_R

brain_brain_stem Final$brain_stem Final<-"Y"




brain_stem _Final<-brain_brain_stem Final[,c("INDI_DSCM_NO_R","bra

in_stem_Final")]

#Thalamus HEX&
brain_ct_mri_Thalamus_Final=merge(brain_ct_Thalamus_Final,brain_m
ri_Thalamus_Final,by="INDI _DSCM NO_R", all.x=T)
brain_Thalamus_Final=brain_ct_mri_Thalamus_Final[!duplicated(brai
n_ct_mri_Thalamus_Final$INDI_DSCM NO R),]
brain_Thalamus_Final$Thalamus_Final=NA
brain_Thalamus_Final$Thalamus_Final=brain_Thalamus_Final$INDI_DSC
M_NO_R

brain_Thalamus_Final$Thalamus_ Final<-"Y"
Thalamus_Final<-brain_Thalamus_Final[,c("INDI_DSCM NO_R","Thalamu
s_Final")]

#ACA_ZHZAw
brain_ct_mri_ACA_Final=merge(brain_ct_ACA_Final,brain_mri_ACA_Fin
al,by="INDI_DSCM_NO_R", all.x=T)
brain_ACA_Final=brain_ct_mri_ACA_Final[!duplicated(brain_ct_mri_A
CA_Final$INDI_DSCM_NO R), ]

brain_ACA_Final$ACA Final=NA

brain_ACA_Final$ACA_Final=brain_ACA Final$INDI_DSCM NO R
brain_ACA_Final$ACA_Final<-"Y"

ACA Final<-brain_ACA_Final[,c("INDI_DSCM_NO_R","ACA Final")]

#MCA HEAE

brain_ct_mri_MCA Final=merge(brain_ct MCA Final,brain_mri MCA Fin
al,by="INDI_DSCM_NO_R", all.x=T)
brain_MCA_Final=brain_ct mri MCA_Final[!duplicated(brain_ct mri_M
CA_Final$INDI_DSCM NO _R), ]

brain_MCA Final$MCA_Final=NA

brain_MCA_Final$MCA Final=brain_MCA Final$INDI _DSCM NO_R
brain_MCA_Final$MCA Final<-"Y"
MCA_Final<-brain_MCA_Final[,c("INDI_DSCM_NO_R","MCA Final")]
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#PCA HEAT

brain_ct_mri_PCA_Final=merge(brain_ct_PCA Final,brain_mri_PCA_Fin
al,by="INDI_DSCM_NO_R", all.x=T)
brain_PCA_Final=brain_ct mri_ PCA_Final[!duplicated(brain_ct mri P
CA_Final$INDI_DSCM NO_R), ]

brain_PCA_Final$PCA_Final=NA

brain_PCA_Final$PCA Final=brain_PCA Final$INDI_DSCM NO_R
brain_PCA_Final$PCA_Final<-"Y"
PCA_Final<-brain_PCA_Final[,c("INDI_DSCM _NO_R","PCA_Final")]

#basilar_artery HZX3
brain_ct_mri_basilar_artery_Final=merge(brain_ct_basilar_artery_F
inal,brain_mri_basilar_artery_Final,by="INDI_DSCM _NO_R", all.x=T)
brain_basilar_artery_Final=brain_ct_mri_basilar_artery_Final[!dup
licated(brain_ct mri basilar_artery Final$INDI_DSCM_NO_R), ]
brain_basilar_artery Final$ basilar_artery_Final=NA
brain_basilar_artery_Final$
basilar_artery_Final=brain_basilar_artery Final$INDI_DSCM_NO R
brain_basilar_artery Final$ basilar_artery_ Final<-"Y"
basilar_artery_Final<-brain_basilar_artery Final[,c("INDI_DSCM_NO

_R","basilar_artery Final")]

#Aneurysm_HZX 7
brain_ct_mri_Aneurysm_Final=merge(brain_ct_Aneurysm_Final,brain_m
ri_Aneurysm_Final,by="INDI_DSCM_NO_R", all.x=T)
brain_Aneurysm_Final=brain_ct_mri_Aneurysm_Final[!duplicated(brai
n_ct_mri_ Aneurysm Final$INDI_DSCM_NO _R), ]
brain_Aneurysm_Final$Aneurysm_Final=NA
brain_Aneurysm_Final$Aneurysm_Final=brain_Aneurysm_Final$INDI_DSC
M_NO_R

brain_Aneurysm_Final$Aneurysm_Final<-"Y"
Aneurysm_Final<-brain_Aneurysm_Final[,c("INDI_DSCM_NO_R","

Aneurysm_Final")]

#Clipping A"




brain_ct_mri_Clipping_ Final=merge(brain_ct_Clipping Final,brain_m
ri_Clipping Final,by="INDI_DSCM_NO_R", all.x=T)
brain_Clipping_Final=brain_ct_mri_Clipping_Final[!duplicated(brai
n_ct_mri_Clipping Final$INDI_DSCM NO _R),]

brain_Clipping Final$Clipping Final=NA
brain_Clipping_Final$Clipping_Final=brain_Clipping Final$INDI_DSC
M_NO_R

brain_Clipping Final$Clipping_Final<-"Y"
Clipping_Final<-brain_Clipping_ Final[,c("INDI_DSCM_NO_R","
Clipping Final")]

#Coil FEZA g7

brain_ct_mri_Coil Final=merge(brain_ct Coil Final,brain_mri Coil_
Final,by="INDI_DSCM_NO_R", all.x=T)

brain_Coil Final=brain_ct mri Coil Final[!duplicated(brain_ct_mri
_Coil Final$INDI_DSCM NO_R), ]

brain_Coil Final$Coil Final=NA

brain_Coil Final$Coil Final=brain_Coil Final$INDI_DSCM_NO_R
brain_Coil Final$Coil Final<-"Y"
Coil_Final<-brain_Coil_Final[,c("INDI_DSCM NO_R","Coil Final")]

#Craniectomy FEX 7
brain_ct_mri_craniectomy_Final=merge(brain_ct_craniectomy_Final,b
rain_mri_craniectomy Final,by="INDI_DSCM NO _R", all.x=T)
brain_craniectomy_Final=brain_ct_mri_craniectomy_Final[!duplicate
d(brain_ct_mri_craniectomy_Final$INDI_DSCM_NO R), ]
brain_craniectomy Final$craniectomy_ Final=NA

brain_craniectomy Final$craniectomy Final=brain_craniectomy Final
$INDI_DSCM_NO_R

brain_craniectomy Final$craniectomy_ Final<-"Y"

craniectomy_Final<-brain_craniectomy_Final[,c("INDI_DSCM_NO_R","c

raniectomy Final")]

#Craniotomy HZA#
brain_ct_mri_craniotomy_Final=merge(brain_ct_craniotomy_Final,bra
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in_mri_craniotomy Final,by="INDI_DSCM NO_R", all.x=T)
brain_craniotomy_Final=brain_ct_mri_craniotomy_Final[!duplicated(
brain_ct_mri_craniotomy_Final$INDI_DSCM_NO_R), ]

brain_craniotomy Final$craniotomy_ Final=NA

brain_craniotomy Final$craniotomy Final=brain_craniotomy_ Final$IN
DI_DSCM_NO_R

brain_craniotomy Final$craniotomy Final<-"Y"

craniotomy_Final<-brain_craniotomy_Final[,c("INDI_DSCM_NO_R","cra

niotomy_Final")]

# column name ¥7
setnames(data_2, c("INDI_DSCM NO"), c("INDI_DSCM _NO _R"))

#tgastrostomy patients

mod_tubefeed result 1108 k_ 2=mod_ tubefeed result 1108 k[(!is.na(m
od_tubefeed_result 1108 k$SUGA CD) &
mod_tubefeed_result 1108 k$SUGA CD==82661), ]
mod_tubefeed_result_1108 k_2_ gastrostomy=mod_tubefeed_result_1108
_k_2['duplicated(mod_tubefeed result_ 1108 k 2$INDI_DSCM NO R), ]
mod_tubefeed_result 1108 k 2 gastrostomy$gastrostomy<-mod_tubefee
d_result 1108 k_2 gastrostomy$INDI_DSCM_NO_R
mod_tubefeed_result 1108 k 2 gastrostomy$gastrostomy<-"Y"

# #Z gastrostomy feeding patients

gastrostomy<-mod_tubefeed_result 1108 k_2 gastrostomy[,c("INDI_DS
CM_NO_R","gastrostomy")]

# QAP AR 7+ o) 5 F+AFT A R +gastrostomy

data_2=merge(data_1,ilsan_hospital_brain_injury_dth,
by="INDI_DSCM_NO_R", all.x=T)

data_3=merge(data_2,gastrostomy,by="INDI_DSCM_NO _R", all.x=T)




# A Y ZAE (chest, pneumonia §F

mod_data_brain_cxr_k <-
read_sas("~/data/data_source/user_data/mod_data _brain_cxr _k.sas7b
dat", NULL)

write.csv (mod_data_brain_cxr_k ,paste@(spath,

"mod_data_brain_cxr_k .csv"))

mod_data_brain_cxr_k_pn <-
mod_data_brain_cxr_k[grepl("pneumonia|atelectasis|Pneumonial|Atele
ctasis|Consolidation]|consolidation",mod_data_brain_cxr_k$Results,
perl=TRUE), ]

mod_data_brain_cxr_k_pn_Final
<-mod_data_brain_cxr_k_pn[!duplicated(mod_data_brain_cxr_k_pn$IND
I_DSCM_NO_R), ]

colnames(mod_data_brain_cxr_k_pn_Final)

INDI_DSCM _NO_R=as.factor("INDI_DSCM_NO_R")

mod_data_brain_cxr_k_pn_Final$pneumonia<-mod_data_brain_cxr_k_pn_
Final$INDI_DSCM_NO_R

mod_data_brain_cxr_k_pn_Final$pneumonia<-"Y"

# YA 27 (tube_feeding 9J3)

mod_tubefeed_result 1108 k <-
read_sas("~/data/data_source/user_data/mod_tubefeed result 1108 k

.sas7bdat", NULL)

# L-tube patients

mod_tubefeed_result_1108 k_3=mod_tubefeed_result_ 1108 k[!is.na(mo
d_tubefeed result 1108 k$SUGA CD) &
lis.na(mod_tubefeed result 1108 k$SUGA_ CD==82661) &
((mod_tubefeed _result_ 1108 k$SUGA_CD==82660)) , ]
mod_tubefeed_result_1108 k 3 L_tubefeeding=mod_tubefeed_result_11
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08 k_3[!duplicated(mod_tubefeed result 1108 k 3$INDI DSCM NO R), ]
mod_tubefeed_result 1108 k 3 L tubefeeding$L_ tubefeeding=mod_tube

feed_result 1108 k 3 L tubefeeding$INDI_DSCM_NO_R
mod_tubefeed_result 1108 k_3_L_tubefeeding$lL_tubefeeding<-"Y"

# 2= L-tube feeding patients
L_tube_feeding<-mod_tubefeed_result_1108 k 3 L_tubefeeding[,c("IN
DI_DSCM_NO_R","L_tubefeeding")]

# LA AR 7+ o 5 F+AFG A R +gastrostomy+L_tube_feeding
data_4=merge(data_3,L_tube_feeding,by="INDI_DSCM_NO_R", all.x=T)

# chest-XrayoA pneumonia & 3A} Yo+
pneumonia<-mod_data_brain_cxr_k_pn_Final[,c("INDI_DSCM_NO_R", "pne

umonia")]
#UAH JA 7 + A o] S F+AP T A R +gastrostomy+L_tube feeding+Pneumonia
data_5=merge(data_4,pneumonia,by="INDI_DSCM_NO_R", all.x=T)

# Tracheostomy HFZ Yot

mod_data_brain_cxr_k_tracheostomy <-
mod_data_brain_cxr_k[grepl("Tracheo|tracheo",mod_data brain_cxr_k
$Results, perl=TRUE), ]

mod_data_brain_cxr_k_tracheostomy_Final
<-mod_data_brain_cxr_k_tracheostomy[!duplicated(mod_data_brain_cx
r_k_tracheostomy$INDI _DSCM_NO R), ]
mod_data_brain_cxr_k_tracheostomy Final$tracheostomy<-mod_data_br
ain_cxr_k_tracheostomy_Final$INDI_DSCM_NO_R
mod_data_brain_cxr_k_tracheostomy Final$tracheostomy<-"Y"
tracheostomy<-mod_data_brain_cxr_k_tracheostomy_ Final[,c("INDI_DS
CM_NO_R","tracheostomy")]




#AAP YA B GO T+ AR A

+gastrostomy+L_tube_feeding+Pneumonia+Tracheostomy

data_6=merge(data_5,tracheostomy,by="INDI_DSCM_NO R", all.x=T)

# AE Y Cct_brain MRI A& A%

# traumatic_brain_injury CT_MRI_ZZ AZAR
brain_ct_mri_trauma_Final=merge(mod_data_brain_ct_k_trauma_Final,
brain_MRI_trauma_Final,by="INDI_DSCM_NO_R", all.x=T)
brain_trauma_Final=brain_ct_mri_trauma_Final[!duplicated(brain_ct
_mri_trauma_Final$INDI_DSCM NO R),]

brain_trauma_Final$TBI=NA
brain_trauma_Final$TBI=brain_trauma_Final$INDI _DSCM NO_R
brain_trauma_Final$TBI<-"Y"
TBI<-brain_trauma_Final[,c("INDI_DSCM_NO_R","TBI")]

#AAY A s PN S AR

+gastrostomy+L_tube_feeding+Pneumonia+Tracheostomy+TBI

data_7=merge(data_6,TBI,by="INDI_DSCM_NO_R", all.x=T)

# non_traumatic_brain_injury CT_MRI_ZZ ZA3AR
brain_ct_mri_non_trauma_Final=merge(mod_data_brain_ct_k_non_traum
a_Final,brain_MRI_non_trauma_Final,by="INDI_DSCM_NO_R", all.x=T)
brain_non_trauma_Final=brain_ct_mri_non_trauma_Final[!duplicated(
brain_ct_mri_non_trauma_Final$INDI_DSCM NO R),]
colnames(mod_data_brain_ct_k_non_trauma_Final)
colnames(brain_MRI_non_trauma_Final)
brain_non_trauma_Final$non_trauma=NA
brain_non_trauma_Final$non_trauma=brain_non_trauma_Final$INDI_DSC
M_NO_R

brain_non_trauma_Final$non_trauma<-"Y"

Non_trauma<-brain_non_trauma_Final[,c("INDI_DSCM NO_R","non_trauma™)]
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# P AR RGNS TG AR

+gastrostomy+L_tube_feeding+Pneumonia+Tracheostomy+TBI+non_trauma

data_8=merge(data_7,Non_trauma,by="INDI DSCM NO_R", all.x=T)

# Infarction FZZAdAg
brain_ct_mri_infarction_Final=merge(brain_ct_infarction_Final,bra
in_mri_infarction_Final,by="INDI_DSCM_NO_R", all.x=T)
brain_infarction_Final=brain_ct_mri_infarction_Final[!duplicated(
brain_ct_mri_infarction_Final$INDI_DSCM NO R),]
brain_infarction_Final$Infarction=NA
brain_infarction_Final$Infarction=NA
brain_infarction_Final$Infarction=brain_infarction_Final$INDI_DSC
M_NO_R

brain_infarction_Final$Infarction<-"Y"
Infarction<-brain_infarction_Final[,c("INDI_DSCM NO_R","Infarction")]

#QUAFY AR RGOS F AR R
+gastrostomy+L_tube_feeding+Pneumonia+Tracheostomy+TBI+non_trauma

+Infarction

data_9=merge(data_8,Infarction,by="INDI_DSCM_NO_R", all.x=T)

# SAH_XFAdA=R
brain_ct_mri_SAH_Final=merge(brain_ct_SAH_Final,brain_MRI_SAH_Fin
al,by="INDI_DSCM_NO _R", all.x=T)

brain_SAH Final=brain_ct mri_ SAH Final[!duplicated(brain_ct mri_S
AH_Final$INDI_DSCM_NO _R), ]

brain_SAH_Final$SAH=NA
brain_SAH_Final$SAH=brain_SAH_Final$INDI_DSCM NO R
brain_SAH_Final$SAH<-"Y"
SAH<-brain_SAH_Final[,c("INDI_DSCM_NO_R","SAH")]

#AAY A s PN S AR

+gastrostomy+L_tube_feeding+Pneumonia+Tracheostomy+TBI+non_trauma




+Infarction+SAH

data_10=merge(data_9,SAH,by="INDI_DSCM_NO_R", all.x=T)

#SDH_Z|S2AA R
brain_ct_mri_SDH_Final=merge(brain_ct_SDH_Final,brain_MRI_SDH_Fin
al,by="INDI_DSCM_NO_R", all.x=T)
brain_SDH_Final=brain_ct_mri_SDH_Final[!duplicated(brain_ct_mri_S
DH_Final$INDI_DSCM_NO R), ]

brain_SDH_Final$SDH=NA
brain_SDH_Final$SDH=brain_SDH_Final$INDI_DSCM_NO_R
brain_SDH_Final$SDH<-"Y"
SDH<-brain_SDH_Final[,c("INDI_DSCM_NO R","SDH")]

#QUALY YA R+l S F+ AR R
+gastrostomy+L_tube_feeding+Pneumonia+Tracheostomy+TBI+non_trauma

+Infarction+SAH

data_11=merge(data_10,SDH,by="INDI_DSCM NO R", all.x=T)

#ICH_XS 2P R
brain_ct_mri_ICH_Final=merge(brain_ct_ICH_Final,brain_mri_ICH_Fin
al,by="INDI_DSCM_NO_R", all.x=T)

brain_ICH Final=brain_ct mri ICH Final[!duplicated(brain_ct mri I
CH_Final$INDI_DSCM NO_R), ]

brain_ICH Final$ICH=NA

brain_ICH Final$ICH=brain_ICH_Final$INDI_DSCM NO R

brain_ICH Final$ICH<-"Y"
ICH<-brain_ICH_Final[,c("INDI_DSCM_NO_R","ICH")]

#QUALY YA 2+ o) S F+ AR R
+gastrostomy+L_tube_feeding+Pneumonia+Tracheostomy+TBI+non_trauma

+Infarction+SAH+ICH

data_12=merge(data_11,ICH,by="INDI_DSCM_NO_R", all.x=T)
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#IVH_HS2PA R
brain_ct_mri_IVH_Final=merge(brain_ct_IVH_Final,brain_mri_IVH_Fin
al,by="INDI_DSCM_NO_R", all.x=T)

brain_IVH Final=brain_ct mri_ IVH Final[!duplicated(brain_ct mri I
VH_Final$INDI_DSCM_NO_R), ]

brain_IVH_Final$IVH=NA

brain_IVH _Final$IVH=brain_ IVH_Final$INDI_DSCM NO R
brain_IVH_Final$IVH<-"Y"
IVH<-brain_IVH_Final[,c("INDI_DSCM_NO_R","IVH")]

#UAPE LA R+ GNEF+AIA R
+gastrostomy+L_tube_feeding+Pneumonia+Tracheostomy+TBI+non_trauma
+Infarction+SAH+ICH+IVH

data_13=merge(data_12,IVH,by="INDI_DSCM_NO_R", all.x=T)

#Focal_small HZZ3AE

brain_ct_mri_Focal_small Final=merge(brain_ct_Focal_small Final,b
rain_MRI_Focal_small Final,by="INDI_DSCM_NO_R", all.x=T)
brain_Focal_small_Final=brain_ct_mri_Focal_small Final[!duplicate
d(brain_ct_mri_Focal small Final$INDI_DSCM NO R), ]
brain_Focal_small Final$Focal_ small=NA
brain_Focal_small_Final$Focal_small=brain_Focal_small Final$INDI_
DSCM_NO_R

brain_Focal_small Final$Focal small<-"Y"
Focal_small<-brain_Focal_small_Final[,c("INDI_DSCM_NO_R","Focal_s
mall")]

#QAPE AR 2+ ST AR R
+gastrostomy+L_tube_feeding+Pneumonia+Tracheostomy+TBI+non_trauma
+Infarction+SAH+ICH+IVH+Focal small

data_14=merge(data_13,Focal small,by="INDI_DSCM NO_R", all.x=T)

#lesion_multifocal large Diffuse HZAIAR




brain_ct_mri_multifocal_large Final=merge(brain_ct_multifocal_lar
ge_Final,brain_mri_multifocal_large_Final,by="INDI_DSCM_NO_R",
all.x=T)
brain_multifocal_large_Final=brain_ct_mri_multifocal_large_Final][
lduplicated(brain_ct_mri_multifocal large_Final$INDI_DSCM_NO _R), ]
brain_multifocal large Final$multifocal large=NA
brain_multifocal_large Final$multifocal_ large=brain_multifocal_la
rge_Final$INDI_DSCM_NO_R
brain_multifocal_large_Final$multifocal_large<-"Y"

multifocal large<-brain_multifocal_large_Final[,c("INDI_DSCM NO_R

, 'multifocal_large")]

#UA AL R+ o) 5 F+ AR R
+gastrostomy+L_tube_feeding+Pneumonia+Tracheostomy+TBI+non_trauma

+Infarction+SAH+ICH+IVH+Focal small+multifocal_large

data_15=merge(data_14,multifocal_large,by="INDI_DSCM NO_R",
all.x=T)

#Acute_acute HZZAA R
brain_ct_mri_Acute_recent_Final=merge(brain_ct Acute_recent_Final
,brain_mri_Acute_recent_Final,by="INDI_DSCM_NO_R", all.x=T)
brain_Acute_recent_Final=brain_ct_mri_Acute_recent_Final[!duplica
ted(brain_ct_mri_Acute_recent Final$INDI_DSCM NO R),]
brain_Acute_recent_Final$Acute_recent=NA
brain_Acute_recent_Final$Acute_recent=brain_Acute_ recent_ Final$IN
DI_DSCM_NO R

brain_Acute_recent_Final$Acute_recent<-"Y"
Acute_recent<-brain_Acute_recent Final[,c("INDI_DSCM_NO_R","Acute

_recent")]

#QAPE AR 2+ G ST AR R
+gastrostomy+L_tube_feeding+Pneumonia+Tracheostomy+TBI+non_trauma

+Infarction+SAH+ICH+IVH+Focal_small+multifocal_large+Acute_recent
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data_16=merge(data_15,Acute_recent,by="INDI_DSCM_NO_R", all.x=T)

#lesion_Chronic and old HZZ3AE
brain_ct_mri_Chronic_old_Final=merge(brain_ct_Chronic_old_Final,b
rain_mri_Chronic_old_Final,by="INDI_DSCM_NO_R", all.x=T)
brain_Chronic_old_Final=brain_ct_mri_Chronic_old_Final[!duplicate
d(brain_ct_mri_Chronic_old Final$INDI_DSCM NO _R), ]
brain_Chronic_old_Final$Chronic_old=NA
brain_Chronic_old_Final$Chronic_old=brain_Chronic_old_Final$INDI_
DSCM_NO_R

brain_Chronic_old_Final$Chronic_old<-"Y"
Chronic_old<-brain_Chronic_old_Final[,c("INDI_DSCM_NO_R","Chronic
_old")]

#QUI LA RGNS F AR
+gastrostomy+L_tube_feeding+Pneumonia+Tracheostomy+TBI+non_trauma
+Infarction+SAH+ICH+IVH+Focal_small+multifocal_large+Acute_recent

+Chronic_old

data_17=merge(data_16,Chronic_old,by="INDI_DSCM_NO_R", all.x=T)

#Frontal _lobe HZAIAHZ
brain_ct_mri_Frontal_Final=merge(brain_ct_Frontal_Final,brain_mri
_Frontal_Final,by="INDI DSCM_NO_R", all.x=T)
brain_Frontal_Final=brain_ct_mri_Frontal_Final[!duplicated(brain_
ct_mri_Frontal_Final$INDI_DSCM NO_R), ]

brain_Frontal Final$Frontal Final=NA

brain_Frontal Final$Frontal Final=brain_Frontal Final$INDI_DSCM NO R
brain_Frontal_Final$Frontal_Final<-"Y"

Frontal Final<-brain_Frontal Final[,c("INDI_DSCM_NO_R","Frontal F
inal")]

#1 AP A2 + ol S AT
+gastrostomy+L_tube_feeding+Pneumonia+Tracheostomy+TBI+non_trauma

+Infarction+SAH+ICH+IVH+Focal_ small+multifocal_large+Acute_recent




+Chronic_old+Frontal_Final

data_18=merge(data_17,Frontal_Final,by="INDI_DSCM_NO_R", all.x=T)

#Temporal lobe HZZASAT
brain_ct_mri_Temporal_Final=merge(brain_ct_Temporal_Final,brain_m
ri _Temporal Final,by="INDI DSCM NO_R", all.x=T)
brain_Temporal_Final=brain_ct_mri_Temporal_Final[!duplicated(brai
n_ct_mri_Temporal Final$INDI_DSCM NO_R),]

brain_Temporal Final$Temporal Final=NA

brain_Temporal Final$Temporal_ Final=brain_Temporal Final$INDI_DSC
M_NO_R

brain_Temporal Final$Temporal Final<-"Y"

Temporal Final<-brain_Temporal Final[,c("INDI_DSCM_NO_R","Tempora
1 Final")]

#UAPE LA R+ GNEF+AIAR
+gastrostomy+L_tube_feeding+Pneumonia+Tracheostomy+TBI+non_trauma
+Infarction+SAH+ICH+IVH+Focal small+multifocal_ large+Acute_recent

+Chronic_old+Frontal_Final+Temporal_Final

data_19=merge(data_18,Temporal Final,by="INDI_DSCM_NO_R",
all.x=T)

#Parietal lobe FZZAAR
brain_ct_mri_Parietal_Final=merge(brain_ct_Parietal_Final,brain_m
ri_Parietal Final,by="INDI _DSCM NO_R", all.x=T)
brain_Parietal_Final=brain_ct_mri_Parietal_Final[!duplicated(brai
n_ct _mri Parietal Final$INDI_DSCM_NO _R), ]

brain_Parietal Final$Parietal Final=NA

brain_Parietal Final$Parietal Final=brain_Parietal Final$INDI_DSC
M_NO_R

brain_Parietal Final$Parietal Final<-"Y"

Parietal Final<-brain_Parietal Final[,c("INDI_DSCM_NO_R","Parieta
1 Final")]
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#QUAPY AR RGOS F AR R
+gastrostomy+L_tube_feeding+Pneumonia+Tracheostomy+TBI+non_trauma
+Infarction+SAH+ICH+IVH+Focal _small+multifocal_large+Acute_recent

+Chronic_old+Frontal Final+Temporal Final+Parietal Final

data_20=merge(data_19,Parietal_Final,by="INDI_DSCM_NO_R",
all.x=T)

#0ccipital lobe HZZAIAH
brain_ct_mri_Occipital_Final=merge(brain_ct_Occipital Final,brain
_mri Occipital Final,by="INDI_DSCM NO_R", all.x=T)
brain_Occipital_Final=brain_ct_mri_Occipital_Final[!duplicated(br
ain_ct_mri_Occipital Final$INDI_DSCM NO _R), ]

brain_Occipital Final$Occipital Final=NA

brain_Occipital Final$Occipital Final=brain_Occipital Final$INDI
DSCM_NO_R

brain_Occipital Final$Occipital Final<-"Y"
Occipital_Final<-brain_Occipital Final[,c("INDI_DSCM_NO_R","Occip
ital Final")]

#AAE AR R+ ol 5 F AR R

+gastrostomy+L_tube_feeding+Pneumonia+Tracheostomy+TBI+non_trauma

+Infarction+SAH+ICH+IVH+Focal_small+multifocal_large+Acute_recent

+Chronic_old+Frontal_Final+Temporal_Final+Parietal_Final+Occipital
Final

data_21=merge(data_20,0ccipital Final,by="INDI_DSCM_NO_R",
all.x=T)

#Cerebellum XZA &
brain_ct_mri_Cerebellum_Final=merge(brain_ct Cerebellum Final,bra
in_mri_Cerebellum_Final,by="INDI_DSCM_NO_R", all.x=T)
brain_Cerebellum Final=brain_ct_mri_Cerebellum_Final['!duplicated(
brain_ct_mri_Cerebellum_Final$INDI_DSCM NO _R),]
brain_Cerebellum_Final$Cerebellum Final=NA

brain_Cerebellum Final$Cerebellum Final=brain_Cerebellum Final$IN




DI_DSCM_NO R
brain_Cerebellum Final$Cerebellum Final<-"Y"
Cerebellum_Final<-brain_Cerebellum_Final[,c("INDI_DSCM NO_R","Cer
ebellum_Final")]

#UAPY AR R+ GRS F AR R

+gastrostomy+L_tube_feeding+Pneumonia+Tracheostomy+TBI+non_trauma
+Infarction+SAH+ICH+IVH+Focal_small+multifocal_large+Acute_recent
+Chronic_old+Frontal_Final+Temporal_Final+Parietal_Final+Occipita

1 Final+Cerebellum Final

data_22=merge(data_21,Cerebellum_Final,by="INDI_DSCM_NO_R",
all.x=T)

#BG_HEAE
brain_ct_mri_BG_Final=merge(brain_ct_BG_Final,brain_mri_BG_Final,
by="INDI_DSCM_NO_R", all.x=T)
brain_BG_Final=brain_ct mri BG_Final[!duplicated(brain_ct_mri_ BG_
Final$INDI_DSCM_NO R), ]

brain_BG_Final$BG_Final=NA
brain_BG_Final$BG_Final=brain BG_Final$INDI DSCM NO R
brain_BG_Final$BG_Final<-"Y"
BG_Final<-brain_BG_Final[,c("INDI_DSCM_NO_R","BG_Final")]

#QUAPY AR RGOS F AR R
+gastrostomy+L_tube_feeding+Pneumonia+Tracheostomy+TBI+non_trauma
+Infarction+SAH+ICH+IVH+Focal_small+multifocal_large+Acute_recent
+Chronic_old+Frontal_Final+Temporal Final+Parietal Final+Occipita

1 Final+Cerebellum_Final+BG_Final
data_23=merge(data_22,BG_Final,by="INDI_DSCM_NO_R", all.x=T)
#subcortox HZA &

brain_ct_mri_subcortex_Final=merge(brain_ct_ subcortex_Final,brain

_mri_subcortex_Final,by="INDI_DSCM_NO_R", all.x=T)

brain_subcortex Final=brain_ct_mri_subcortex_Final[!duplicated(br
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ain_ct_mri_subcortex_Final$INDI_DSCM NO _R), ]
brain_subcortex_Final$subcortex_Final=NA
brain_subcortex_Final$subcortex_Final=brain_subcortex_Final$INDI_
DSCM_NO_R

brain_subcortex_Final$subcortex_Final<-"Y"
subcortex_Final<-brain_subcortex Final[,c("INDI_DSCM_NO_R","subco

rtex_Final")]

#UAPE DA o5 F A AR

+gastrostomy+L_tube_feeding+Pneumonia+Tracheostomy+TBI+non_trauma
+Infarction+SAH+ICH+IVH+Focal_small+multifocal_large+Acute_recent
+Chronic_old+Frontal_Final+Temporal Final+Parietal Final+Occipita

1 Final+Cerebellum Final+BG_Final+subcortex_Final

data_24=merge(data_23,subcortex_Final,by="INDI_DSCM_NO_R",
all.x=T)

#brain_stem_ZHZAHE
brain_ct_mri_brain_stem_Final=merge(brain_ct_brain_stem_Final,bra
in_mri_brain_stem_Final,by="INDI_DSCM NO_R", all.x=T)
brain_brain_stem Final=brain_ct_mri_brain_stem_Final[!duplicated(
brain_ct_mri_brain_stem_Final$INDI_DSCM NO R),]

brain_brain_stem Final$brain_stem Final=NA

brain_brain_stem Final$brain_stem Final=brain_brain_stem Final$IN
DI_DSCM_NO_R

brain_brain_stem Final$brain_stem Final<-"Y"
brain_stem_Final<-brain_brain_stem Final[,c("INDI_DSCM_NO_R","bra

in_stem_Final")]

#UAP A R+ o) 5 F+ AR R

+gastrostomy+L_tube_feeding+Pneumonia+Tracheostomy+TBI+non_trauma
+Infarction+SAH+ICH+IVH+Focal_ small+multifocal_large+Acute_recent
+Chronic_old+Frontal_Final+Temporal Final+Parietal Final+Occipita

1 Final+Cerebellum_Final+BG_Final+subcortex_Final+brain_stem_Final




data_25=merge(data_24,brain_stem_Final,by="INDI_DSCM_NO_R",
all.x=T)

#Thalamus_HZA &
brain_ct_mri_Thalamus_Final=merge(brain_ct_Thalamus_Final,brain_m
ri_Thalamus_Final,by="INDI_DSCM_NO_R", all.x=T)
brain_Thalamus_Final=brain_ct_mri_Thalamus_Final[!duplicated(brai
n_ct_mri_Thalamus_Final$INDI_DSCM NO R),]
brain_Thalamus_Final$Thalamus_Final=NA
brain_Thalamus_Final$Thalamus_Final=brain_Thalamus_Final$INDI_DSC
M_NO_R

brain_Thalamus_Final$Thalamus_Final<-"Y"
Thalamus_Final<-brain_Thalamus_Final[,c("INDI_DSCM NO_R","Thalamu
s_Final")]

#UAP A R+ o) 5 F+ AR R
+gastrostomy+L_tube_feeding+Pneumonia+Tracheostomy+TBI+non_trauma
+Infarction+SAH+ICH+IVH+Focal small+multifocal_large+Acute_recent
+Chronic_old+Frontal_ Final+Temporal Final+Parietal Final+Occipita
1 Final+Cerebellum_Final+BG_Final+subcortex_Final+brain_stem_Fina
1+Thalamus_Final

data_26=merge(data_25,Thalamus_Final,by="INDI_DSCM_NO_R",
all.x=T)

#ACA HEA7

brain_ct_mri_ACA Final=merge(brain_ct ACA Final,brain_mri_ACA Fin
al,by="INDI_DSCM_NO_R", all.x=T)
brain_ACA_Final=brain_ct mri_ ACA_Final[!duplicated(brain_ct mri_A
CA_Final$INDI_DSCM NO _R), ]

brain_ACA Final$ACA_Final=NA

brain_ACA_Final$ACA Final=brain_ACA Final$INDI _DSCM NO_R
brain_ACA_Final$ACA Final<-"Y"
ACA_Final<-brain_ACA_Final[,c("INDI_DSCM_NO_R","ACA Final")]

= 139

4




#QUAPY AR RGOS F AR R
+gastrostomy+L_tube_feeding+Pneumonia+Tracheostomy+TBI+non_trauma
+Infarction+SAH+ICH+IVH+Focal _small+multifocal_large+Acute_recent
+Chronic_old+Frontal_Final+Temporal Final+Parietal Final+Occipita
1 Final+Cerebellum_Final+BG_Final+subcortex_Final+brain_stem_Fina
1+Thalamus_Final+ACA_Final

data_27=merge(data_26,ACA Final,by="INDI_DSCM NO_R", all.x=T)

#MCA_ZHZAR
brain_ct_mri_MCA_Final=merge(brain_ct_MCA_Final,brain_mri_MCA_Fin
al,by="INDI_DSCM_NO_R", all.x=T)
brain_MCA_Final=brain_ct_mri_MCA_Final[!duplicated(brain_ct_mri_M
CA_Final$INDI_DSCM_NO R), ]

brain_MCA_Final$MCA Final=NA

brain_MCA_Final$MCA_Final=brain_MCA Final$INDI_DSCM NO R
brain_MCA_Final$MCA_Final<-"Y"
MCA_Final<-brain_MCA_Final[,c("INDI_DSCM_NO_R","MCA Final")]

#AAE AR R+ ol 5 F AR R
+gastrostomy+L_tube_feeding+Pneumonia+Tracheostomy+TBI+non_trauma
+Infarction+SAH+ICH+IVH+Focal_small+multifocal_large+Acute_recent
+Chronic_old+Frontal_Final+Temporal_Final+Parietal_Final+Occipita
1 Final+Cerebellum Final+BG_Final+subcortex_Final+brain_stem_Fina
1+Thalamus_Final+ACA_Final+MCA_Final

data_28=merge(data_27,MCA Final,by="INDI_DSCM NO_R", all.x=T)

#PCA HEAT

brain_ct_mri_PCA Final=merge(brain_ct PCA Final,brain_mri PCA Fin
al,by="INDI_DSCM_NO_R", all.x=T)
brain_PCA_Final=brain_ct mri PCA_Final[!duplicated(brain_ct mri P
CA_Final$INDI_DSCM NO R), ]

brain_PCA Final$PCA_Final=NA

brain_PCA_Final$PCA Final=brain_PCA Final$INDI _DSCM NO_R




brain_PCA_Final$PCA Final<-"Y"
PCA_Final<-brain_PCA Final[,c("INDI_DSCM_NO_R","PCA_Final")]

1 AR R+ GOl S FATA R
+gastrostomy+L_tube_feeding+Pneumonia+Tracheostomy+TBI+non_trauma
+Infarction+SAH+ICH+IVH+Focal_small+multifocal_large+Acute_recent
+Chronic_old+Frontal_Final+Temporal Final+Parietal Final+Occipita
1 Final+Cerebellum_Final+BG_Final+subcortex_Final+brain_stem_Fina
1+Thalamus_Final+ACA_Final+MCA_Final+PCA_Final

data_29=merge(data_28,PCA_Final,by="INDI_DSCM NO_R", all.x=T)
#basilar_artery ZX3
brain_ct_mri_basilar_artery_Final=merge(brain_ct_basilar_artery F
inal,brain_mri_basilar_artery_Final,by="INDI_DSCM_NO_R", all.x=T)
brain_basilar_artery_Final=brain_ct_mri_basilar_artery_Final[!dup
licated(brain_ct mri basilar_artery Final$INDI_DSCM_NO _R), ]
brain_basilar_artery_Final$ basilar_artery Final=NA
brain_basilar_artery_Final$
basilar_artery_Final=brain_basilar_artery Final$INDI_DSCM_NO R
brain_basilar_artery_Final$ basilar_artery Final<-"Y"
basilar_artery_Final<-brain_basilar_artery_Final[,c("INDI_DSCM_NO

_R","basilar_artery Final")]

#AP ARSI AR R

+gastrostomy+L_tube_ feeding+Pneumonia+Tracheostomy+TBI+non_trauma
+Infarction+SAH+ICH+IVH+Focal_small+multifocal_large+Acute_recent
+Chronic_old+Frontal_Final+Temporal Final+Parietal Final+Occipita
1 Final+Cerebellum Final+BG_Final+subcortex_Final+brain_stem_Fina

1+Thalamus_Final+ACA_Final+MCA_Final+PCA_Final+basilar_artery_Fina

data_30=merge(data_29,basilar_artery_Final,by="INDI_DSCM_NO _R",
all.x=T)

#Aneurysm_HZX7

brain_ct_mri_Aneurysm_Final=merge(brain_ct_Aneurysm_Final,brain_m

HE 4




ri_Aneurysm Final,by="INDI _DSCM NO_R", all.x=T)
brain_Aneurysm_Final=brain_ct_mri_Aneurysm_Final[!duplicated(brai
n_ct_mri_Aneurysm_Final$INDI_DSCM NO_R),]
brain_Aneurysm_Final$Aneurysm_Final=NA
brain_Aneurysm_Final$Aneurysm_Final=brain_Aneurysm_Final$INDI_DSC
M_NO_R

brain_Aneurysm_Final$Aneurysm_ Final<-"Y"
Aneurysm_Final<-brain_Aneurysm_Final[,c("INDI_DSCM_NO_R","Aneurys
m_Final")]

#UAPY LA R+ GNEF+AIAR

+gastrostomy+L_tube_feeding+Pneumonia+Tracheostomy+TBI+non_trauma
+Infarction+SAH+ICH+IVH+Focal small+multifocal_ large+Acute_recent
+Chronic_old+Frontal_Final+Temporal_Final+Parietal Final+Occipita
1 Final+Cerebellum Final+BG_Final+subcortex_Final+brain_stem_Fina
1+Thalamus_Final+ACA_Final+MCA _Final+PCA Final+basilar_artery Fin

al+Aneurysm_Final

data_31=merge(data_30,Aneurysm_Final,by="INDI_DSCM_NO_R",
all.x=T)

#Clipping HZA R

brain_ct_mri_Clipping_ Final=merge(brain_ct_Clipping Final,brain_m
ri Clipping Final,by="INDI _DSCM NO_R", all.x=T)
brain_Clipping_Final=brain_ct_mri_Clipping Final[!duplicated(brai
n_ct_mri_Clipping Final$INDI_DSCM NO R),]

brain_Clipping Final$Clipping Final=NA

brain_Clipping Final$Clipping_Final=brain_Clipping_ Final$INDI_DSC
M_NO_R

brain_Clipping Final$Clipping Final<-"Y"
Clipping_Final<-brain_Clipping_Final[,c("INDI_DSCM_NO_R","
Clipping Final")]

#AAY A s PN S AR

+gastrostomy+L_tube_feeding+Pneumonia+Tracheostomy+TBI+non_trauma




+Infarction+SAH+ICH+IVH+Focal small+multifocal_large+Acute_recent
+Chronic_old+Frontal_Final+Temporal_Final+Parietal Final+Occipita
1 Final+Cerebellum_Final+BG_Final+subcortex_Final+brain_stem_Fina
1+Thalamus_Final+ACA_Final+MCA _Final+PCA Final+basilar_artery Fin

al+Aneurysm_Final+Clipping_Final

data_32=merge(data_31,Aneurysm_Final,by="INDI_DSCM_NO_R",
all.x=T)

#Coil HEZA g7

brain_ct_mri_Coil_Final=merge(brain_ct_Coil_ Final,brain_mri_Coil_
Final,by="INDI_DSCM _NO_R", all.x=T)

brain_Coil Final=brain_ct mri Coil Final[!duplicated(brain_ct_mri
_Coil _Final$INDI_DSCM NO_R), ]

brain_Coil_Final$Coil_ Final=NA

brain_Coil Final$Coil Final=brain_Coil Final$INDI_DSCM_NO_R
brain_Coil Final$Coil Final<-"Y"

Coil_Final<-brain_Coil Final[,c("INDI_DSCM_NO R","Coil_Final")]

#UAPE YA R+ GNEF+AIAR

+gastrostomy+L_tube_feeding+Pneumonia+Tracheostomy+TBI+non_trauma
+Infarction+SAH+ICH+IVH+Focal small+multifocal_ large+Acute_recent
+Chronic_old+Frontal_Final+Temporal_Final+Parietal Final+Occipita
1 Final+Cerebellum Final+BG_Final+subcortex_Final+brain_stem_Fina
1+Thalamus_Final+ACA_Final+MCA_Final+PCA Final+basilar_artery Fin

al+Aneurysm_Final+Clipping_ Final+Coil_Final

data_33=merge(data_32,Coil_Final,by="INDI_DSCM_NO_R", all.x=T)

#Craniectomy FEX =&
brain_ct_mri_craniectomy_Final=merge(brain_ct_craniectomy_Final,b
rain_mri_craniectomy Final,by="INDI_DSCM NO _R", all.x=T)
brain_craniectomy_Final=brain_ct_mri_craniectomy_ Final[!duplicate
d(brain_ct_mri_craniectomy Final$INDI_DSCM NO _R),]

brain_craniectomy Final$craniectomy_ Final=NA
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brain_craniectomy Final$craniectomy_Final=brain_craniectomy_ Final
$INDI_DSCM_NO_R

brain_craniectomy_Final$craniectomy_Final<-"Y"
craniectomy_Final<-brain_craniectomy Final[,c("INDI_DSCM NO_R","c

raniectomy_Final")]

#QUAPY AR RGOS F AR R
+gastrostomy+L_tube_feeding+Pneumonia+Tracheostomy+TBI+non_trauma
+Infarction+SAH+ICH+IVH+Focal_ small+multifocal_large+Acute_recent
+Chronic_old+Frontal_Final+Temporal Final+Parietal Final+Occipita
1 Final+Cerebellum_Final+BG_Final+subcortex_Final+brain_stem_Fina
1+Thalamus_Final+ACA_Final+MCA_Final+PCA Final+basilar_artery Fin
al+Aneurysm_Final+Clipping Final+Coil_Final+craniectomy_Final
data_34=merge(data_33,craniectomy_Final,by="INDI_DSCM_NO_R",
all.x=T)

#Craniotomy XEX2
brain_ct_mri_craniotomy_Final=merge(brain_ct_craniotomy_Final,bra
in_mri_craniotomy_Final,by="INDI_DSCM_NO_R", all.x=T)
brain_craniotomy Final=brain_ct_mri_craniotomy Final[!duplicated(
brain_ct_mri_craniotomy Final$INDI_DSCM NO _R),]

brain_craniotomy Final$craniotomy_ Final=NA
brain_craniotomy_Final$craniotomy_Final=brain_craniotomy_Final$IN
DI_DSCM_NO_R

brain_craniotomy Final$craniotomy Final<-"Y"

craniotomy_Final<-brain_craniotomy_Final[,c("INDI_DSCM_NO_R","cra

niotomy Final")]

#QUAPY AR RGOS F AR R

+gastrostomy+L_tube_feeding+Pneumonia+Tracheostomy+TBI+non_trauma
+Infarction+SAH+ICH+IVH+Focal_small+multifocal_large+Acute_recent
+Chronic_old+Frontal_Final+Temporal Final+Parietal Final+Occipita
1 Final+Cerebellum Final+BG_Final+subcortex_Final+brain_stem_Fina
1+Thalamus_Final+ACA_Final+MCA_Final+PCA_Final+basilar_artery_Fin

al+Aneurysm_Final+Clipping Final+Coil Final+craniectomy_Final+cran




iotomy Final

data_35=merge(data_34,craniotomy_Final,by="INDI_DSCM_NO_R",
all.x=T)
# LT+ AR+ 97 2

LTC data_3 last_day= LTC data_3 %>%

group_by (INDI_DSCM_NO) %>%
slice(which.max(APLY_YM))

write.csv (LTC_data_3, paste@(spath,"LTC_temp.csv"))

write.csv (LTC_data_3_last_day,
paste@(spath,"LTC last temp.csv"))
write.csv(data_35,paste@(spath, "data_35.csv"))

LTC data_final=setnames(LTC_data_final,"INDI_DSCM_NO","INDI DSCM

NO_R")

data=merge(data_35,LTC_data_final,by="INDI_DSCM_NO_R", all.x=T)

write.csv(data,paste@(spath, "data.csv"))

hospital data=read.csv("~/data/data_source/user_data/khs_wonnae_d

ata.csv",header = T, stringsAsFactors = FALSE)

data_final=merge(data,hospital_data,by="INDI_DSCM_NO_R", all.x=T)

write.csv(data_final,paste@(spath, "data_final.csv"))

colnames(data_final)

data_36=data_final[,c(2:7,9:54,57:76,80,82,84,86,88,90,92:122)]

colnames(data_36)

final_data=read.csv(paste@(spath,"final_data.csv"))

colnames(final_data)
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nrow(final_data)
#5512

final data$Ipwon=as.factor(final data$Ipwon)
final_data_admission=final_data%>% filter(Ipwon==1)
final data$ALBUMIN temp = as.numeric(final_data$ALBUMIN)

final_data_admission=read.csv(paste@(spath,"final_data_admission.
csv"))

colnames(final_data_admission)

nrow(final_data_admission)

#4789

# A&3 AT

#

final_data_admission$ALBUMIN=as.numeric(final data_admission$ALBUMIN)
# mean(final_data_admission$ALBUMIN, na.rm=T)

#
#final_data_admission$ALBUMIN=ifelse(is.na(final_data_admission$A
LBUMIN),3.9, final data_admission$ALBUMIN)

# table(is.na(final_data_admission$ALBUMIN))

#

# final data_admission$BUN=as.numeric(final data_admission$BUN)
# mean(final_data_admission$BUN, na.rm=T)

#

#final data_admission$BUN=ifelse(is.na(final_data_admission$BUN),
17.7, final_data_admission$BUN)

# table(is.na(final_data_admission$BUN))

#

# final data_admission$CR=as.numeric(final_data_admission$CR)

# mean(final_data_admission$CR, na.rm=T)

#

#
final_data_admission$CR=ifelse(is.na(final_data_admission$CR),1.1
0, final data_admission$CR)




# table(is.na(final_data_admission$CR))

#

#

final data_admission$GLUCOSE.AC.=as.numeric(final_ data_admission$
GLUCOSE.AC.)

# mean(final_data_admission$GLUCOSE.AC., na.rm=T)

#
#final_data_admission$GLUCOSE.AC.=ifelse(is.na(final_data_admissi
on$GLUCOSE.AC.),130, final data_admission$GLUCOSE.AC.)

# table(is.na(final_data_admission$GLUCOSE.AC.))

# final_data_admission$HB=as.numeric(final_data_admission$HB)

# mean(final_data_admission$HB, na.rm=T)

#

#
final_data_admission$HB=ifelse(is.na(final_data_admission$HB),13.
7, final _data_admission$HB)

# table(is.na(final_data_admission$HB))

#

#
final_data_admission$HBAlC=as.numeric(final_data_admission$HBA1C)
# mean(final_data_admission$HBA1C, na.rm=T)

#
#final_data_admission$HBA1lC=ifelse(is.na(final_data_admission$HBA
1C),6.5, final_data_admission$HBA1C)

# table(is.na(final_data_admission$HBA1C))

write.csv(final data_admission,paste@(spath,

"final data_admission.csv"))

final data=read.csv(paste@(spath,"final data_admission.csv"))

final_data_admission_no_ LTC=final_data_admission%>%
filter(LTC_YN==0)

write.csv(final data_admission_ LTC,paste@(spath,
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“"final data_admission_no LTC.csv"))

final data_admission=final data_admission[,c(6:11,13:52,81:93)]

colnames(final_data_admission)

final data_admission$SIDO NM=as.factor(final_data_admission$SIDO_NM)
final_data_admission$CITY SIZE=as.factor(final_data_admission$CIT
Y_SIZE)

final data_admission$GAIBJA TYPE=as.factor(final data_admission$G
AIBJA_TYPE)
final_data_admission$CMPR_DSB_GRADE=as.factor(final_data_admissio
n$CMPR_DSB_GRADE )

result=mytable(LTC_YN~ipwon_period+Live days+AGE+SEX_TYPE+SIDO_NM
+CITY_SIZE+CMPR_DSB_GRADE, data=final data_admission)

#2. The Prognosis of Patients with Long Term Care Service Machine

Learning Analysis

if (FALSE)

{
install.packages("class")
install.packages("rpart")
install.packages("nnet")
install.packages("ipred")
install.packages("caret")
install.packages("caretEnsemble")
install.packages("dplyr")
install.packages("xgboost")
install.packages("survival™)
install.packages("lava")
install.packages("h20o")
install.packages("lattice")
install.packages("data.table")
install.packages("MLeval™)




install.packages("MLeval™)
install.packages("installr")

# prerequisite

library(haven)
library(survival)
library(lava)
library(class)
library(rpart)
library(nnet)
library(ipred)
library(lubridate)
library(dlpyr)
library(moonBook)

# machine_Learning_library

library(caret)
library(caretEnsemble)
library(doParallel)
library(data.table)
library(dplyr)
library(el1071)
library(gbm)
library(kernlab)
library(randomForest)
library(tidyverse)
library(xgboost)
library(h2o)
library(data.table)

path="~/data/data_source/user_data/"
spath=paste@(path, "handled data/")

4
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path="~/data/data_source/user_data/"
spath=paste@(path, "handled_data/")
# data_fusion (ArZAH%$)

data=read.csv(paste@(spath,"final LTC.csv"))

colnames(data)
# [1] "INDI_DSCM NO_R""MDCARE_STRT DT" "DTH_ASSMD_DT"
"ipwon_period" "Live_days"
# [6] "AGE" "SEX" "RVSN_ADDR_CD"
"SIDO_NM" "CITY_SIZE"
# [11] "GAIBJA_TYPE" "CMPR_DSB_GRADE"
"MAIN_DSB_TYPE" "CMPR_DSB_GRADE_L" "MAIN_DSB_TYPE L"
# [16] "DEATH_YN" "gastrostomy”
"L_tube_feeding" "pneumonia” "T_tube"
# [21] "TBI" "non_trauma" "Infarction”
"SAH" "SDH"
# [26] "ICH" "IVH" "Focal_small"
"multifocal_large" "Acute_recent"
# [31] "Chronic_old" "Frontal” "Temporal”
"Parietal” "Occipital”
# [36] "Cerebellum" "BG" "subcortex"
"brain_stem" "Thalamus"”
# [41] "ACA" "MCA" "PCA"
"basilar_artery" "Aneurysm"
# [46] "Coil" "craniectomy” "craniotomy”
"APFRM_TYPE_CD" "LTC_OBJITR_TYPE_CD"
# [51] "LTC_REDU_TYPE" "RCG_RCGT_SCORE"
"GJU_RCGT_GRADE_CD" "DISM_JUDG_RSN_CD" "RSDN_TP_CD"
# [56] "LVTGT_PRSN_CD" "CAREPSN_CD"
"EVRDY_LIFE_ARFF_SCORE" "PCT_ARFF_SCORE" "BHVR_ARFF_SCORE"
# [61] "TNDNC_ARFF_SCORE" "REHBT_ARFF_SCORE" "No1"
"Ne2" "Ne3"




# [66] "Ne4" "Ne5" "Ne6"

"No7" "No8"

# [71] "Neo" "N10" "S10"
"PE1" "PE2"

# [76] "smoke_yn" "drink_yn" "ALBUMIN"
"BUN" "CR"

# [81] "GLUCOSE_AC" "HB" "HBA1C"
"jaewon_GW" "jaewon_ICU"

# [86] "total_cowork" "pum_cowork" "idm_cowork™
"SORE"

Data_final=data[,c(4,6:7,9:89)]

colnames(Data_final)

#3. Data_format_assignment

Data_final$ipwon_period=as.numeric(Data_final$ipwon_period)
Data_final$AGE=as.numeric(Data_final$AGE)
Data_final$SEX=as.factor(Data_final$SEX)

Data_final$SIDO _NM=as.factor(Data_final$SIDO_NM)
Data_final$CITY_SIZE=as.factor(Data_final$CITY_SIZE)
Data_final$GAIBJA_ TYPE=as.factor(Data_final$GAIBJA_TYPE)
Data_final$CMPR_DSB_GRADE=as.factor(Data_final$CMPR_DSB_GRADE)
Data_final$MAIN DSB_TYPE=as.factor(Data_final$MAIN_DSB_TYPE)
Data_final$CMPR_DSB_GRADE_L=as.factor(Data_final$CMPR_DSB_GRADE_L)
Data_final$MAIN DSB_TYPE_L=as.factor(Data_final$MAIN DSB_TYPE_ L)
Data_final$DEATH_YN=as.factor(Data_final$DEATH_YN)
Data_final$gastrostomy=as.factor(Data_final$gastrostomy)
Data_final$L_tube_feeding=as.factor(Data_final$L_tube_feeding)
Data_final$pneumonia=as.factor(Data_final$pneumonia)
Data_final$T tube=as.factor(Data_final$T_tube)
Data_final$TBI=as.factor(Data_final$TBI)
Data_final$non_trauma=as.factor(Data_final$non_trauma)
Data_final$Infarction=as.factor(Data_final$Infarction)
Data_final$SAH=as.factor(Data_final$SAH)
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Data_final$SDH=as.factor(Data_final$SDH)
Data_final$ICH=as.factor(Data_final$ICH)
Data_final$IVH=as.factor(Data_final$IVH)

Data_final$Focal small=as.factor(Data_final$Focal small)
Data_final$multifocal large=as.factor(Data_final$multifocal large)
Data_final$Acute_recent=as.factor(Data_final$Acute_recent)
Data_final$Chronic_old=as.factor(Data_final$Chronic_old)
Data_final$Frontal=as.factor(Data_final$Frontal)
Data_final$Temporal=as.factor(Data_final$Temporal)
Data_final$Parietal=as.factor(Data_final$Parietal)
Data_final$Occipital=as.factor(Data_final$Occipital)
Data_final$Cerebellum=as.factor(Data_final$Cerebellum)
Data_final$BG=as.factor(Data_final$BG)
Data_final$subcortex=as.factor(Data_final$subcortex)
Data_final$brain_stem=as.factor(Data_final$brain_stem)
Data_final$Thalamus=as.factor(Data_final$Thalamus)
Data_final$ACA=as.factor(Data_final$ACA)
Data_final$MCA=as.factor(Data_final$MCA)
Data_final$PCA=as.factor(Data_final$PCA)
Data_final$basilar_artery=as.factor(Data_final$basilar_artery)
Data_final$Aneurysm=as.factor(Data_final$Aneurysm)
Data_final$Coil=as.factor(Data_final$Coil)
Data_final$craniectomy=as.factor(Data_final$craniectomy)
Data_final$craniotomy=as.factor(Data_final$craniotomy)
Data_final$APFRM_TYPE_CD=as.factor(Data_final$APFRM_TYPE_CD)
Data_finallLTC_OBJTR_TYPE_CD=as.factor(Data_final$LTC_OBJITR_TYPE_CD)
Data_final$LTC_REDU_TYPE=as.factor(Data_final$LTC_REDU_TYPE)
Data_final$RCG_RCGT_SCORE=as.numeric(Data_final$RCG_RCGT_SCORE)
Data_final$GJU_RCGT_GRADE_CD=as.factor(Data_final$GIU_RCGT_GRADE_CD)
Data_final$DISM JUDG_RSN_CD=as.factor(Data_final$DISM JUDG_RSN_CD)
Data_final$RSDN_TP_CD=as.factor(Data_final$RSDN_TP_CD)
Data_final$LVTGT_PRSN_CD=as.factor(Data_final$LVTGT_PRSN_CD)
Data_final$CAREPSN_CD=as.factor(Data_final$CAREPSN_CD)
Data_final$EVRDY_LIFE_ARFF_SCORE=as.numeric(Data_final$EVRDY_LIFE
_ARFF_SCORE)




Data_final$PCT_ARFF_SCORE=as.numeric(Data_final$PCT_ARFF_SCORE)

Data_final$BHVR_ARFF_SCORE=as.numeric(Data_final$BHVR_ARFF_SCORE)
Data_final$TNDNC_ARFF_SCORE=as.numeric(Data_final$TNDNC_ARFF_SCORE)
Data_final$REHBT_ARFF_SCORE=as.numeric(Data_final$REHBT_ARFF_SCORE)

Data_final$N@l=as.factor(Data_final$No1l)
Data_final$Ne2=as.factor(Data_final$Ne2)
Data_final$Ne3=as.factor(Data_final$Ne3)
Data_final$N@4=as.factor(Data_final$No4)
Data_final$Ne5=as.factor(Data_final$Nes)
Data_final$Ne6=as.factor(Data_final$Ne6)
Data_final$N@7=as.factor(Data_final$Ne7)
Data_final$Ne8=as.factor(Data_final$Nes)
Data_final$Ne9=as.factor(Data_final$Ne9)
Data_final$N1@=as.factor(Data_final$N1oQ)
Data_final$Sl=as.factor(Data_final$s1)
Data_final$PEl=as.factor(Data_final$PE1)
Data_final$PE2=as.factor(Data_final$PE2)
Data_final$smoke_yn=as.factor(Data_final$smoke_yn)
Data_final$drink_yn=as.factor(Data_final$drink_yn)
Data_final$ALBUMIN=as.numeric(Data_final$ALBUMIN)
Data_final$BUN=as.numeric(Data_final$BUN)
Data_final$CR=as.numeric(Data_final$CR)
Data_final$GLUCOSE_AC=as.numeric(Data_final$GLUCOSE_AC)
Data_final$HB=as.numeric(Data_final$HB)
Data_final$HBAlC=as.numeric(Data_final$HBA1C)
Data_final$jaewon_GW=as.numeric(Data_final$jaewon_GW)
Data_final$jaewon_ICU=as.numeric(Data_final$jaewon_ICU)
Data_final$total cowork=as.numeric(Data_final$total cowork)
Data_final$pum_cowork=as.numeric(Data_final$pum_cowork)
Data_final$idm_cowork=as.numeric(Data_final$idm_cowork)
Data_final$SORE=as.factor(Data_final$SORE)

nearZeroVar(Data_final, saveMetrics = TRUE)

# fregRatio percentUnique zeroVar nzv
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H OHF OH OH O OHF OHF OH O OHF OH OH OH OHF OH OH K OHF OH OH OH OHF OH OH O H K K HF K HE K H K

ipwon_period
AGE

SEX

SIDO_NM
CITY_SIZE
GAIBJA_TYPE
CMPR_DSB_GRADE
MAIN_DSB_TYPE
CMPR_DSB_GRADE_L
MAIN_DSB_TYPE_L
DEATH_YN
gastrostomy
L_tube_feeding
pneumonia

T tube

TBI

non_trauma
Infarction

SAH

SDH

ICH

IVH

Focal small
multifocal large
Acute_recent
Chronic_old
Frontal
Temporal
Parietal
Occipital
Cerebellum

BG

subcortex

brain_stem

.167883
.166667
.275990
.834025
.369565
.357143
.241758
.298795
.687324
.153499
.096921
58.32258
1.752994
1.512295
29.14754
20.63529

R N NMNMNDNN VTR WU R R, R

1

1
4

121.600000

3.237327
12.72388
9.104396
2.879747
11.77083
1.736607
1.426121
3.266821
2.509542
0.000000
9.754386

1

3

261.714286

11.68275
3.917112
1.063973

9

305.500000

7.101322

O O ©®© ®©® 0O ©®© ® 0O 0O ®©® 0O 0O ®© 0O 0O ®O 0O 0O 0O O 0O ®O OO O OO OO PP ©O©OO0O OO W N

.17781403

.20826536

.10875476

.87003806

.43501903

.14192496

.48939641

.70690593

.38064165

.65252855
.10875476
.10875476
.10875476
.10875476
.10875476
.10875476
.10875476
.10875476
.10875476
.10875476
.10875476
.10875476
.10875476
.10875476
.10875476
.10875476
.05437738
.10875476
.10875476
.10875476
.10875476

.10875476
.10875476
.10875476

FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
TRUE

FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE




HOH OH OH OH OH OHF OH OH OH O OH O OH OH OH OH OH OHF OH OH OH OHF OH HF OH OH OH OHF OH OH K K

Thalamus

ACA

MCA

PCA
basilar_artery
Aneurysm

Coil

craniectomy
craniotomy
APFRM_TYPE_CD
LTC_OBITR_TYPE_CD
LTC_REDU_TYPE
RCG_RCGT_SCORE
GJU_RCGT_GRADE_CD
DISM_JUDG_RSN_CD
RSDN_TP_CD
LVTGT_PRSN_CD
CAREPSN_CD
EVRDY_LIFE_ARFF_SCORE
PCT_ARFF_SCORE
BHVR_ARFF_SCORE
TNDNC_ARFF_SCORE
REHBT_ARFF_SCORE
NO1l

NOe2

Ne3

No4

Noe5

No6

NO7

No8

Noe9

N1

4.
12
2.
10
20
7.
58
38
27
1.
4.
5.
1.
1.
17

N N VTR R, R R, W

uu B N OO WO
w W N N v N

14.
305.500000

26

261.714286

746875
.827068
489564
.011976
.383721
715640
.322581
.978261
.292308
741710
482877
460251
640000
411765
.197917

.847095
.121134
.562893
.395604
.071661
.512195
.234450
.130435

.111111
. 780000
.111111
.883117
.480315
.088235
073770

.044118

0
0
0
0
0
0
0
0
0
0
0
0

.10875476
.10875476
.10875476
.10875476
.10875476
.10875476
.10875476
.10875476
.10875476
.27188690
.21750952
.38064165
26.10114192
0.59815117
0.27188690
0.43501903
0.97879282
0.81566069
1.35943448
0.43501903
0.59815117
0.38064165
1.08754758
Q.
0

0

0

0

0

0

0

0

0

10875476

.10875476
.10875476
.10875476
.10875476
.10875476
.10875476
.10875476
.10875476
.10875476

FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE

FALSE
FALSE
FALSE
FALSE
TRUE
FALSE
TRUE
TRUE
TRUE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
TRUE
TRUE
TRUE
TRUE
FALSE
TRUE
FALSE
TRUE
TRUE
TRUE

Ju

155

4




# S1 2.286624 0.16313214 FALSE FALSE
# PE1 1.462214 0.21750952 FALSE FALSE
# PE2 1.823956 0.21750952 FALSE FALSE
# smoke_yn 1.328691 0.16313214 FALSE FALSE
# drink_yn 4.451178 0.16313214 FALSE FALSE
# ALBUMIN 1.016949 2.01196302 FALSE FALSE
# BUN 1.250000 21.53344209 FALSE FALSE
# CR 1.114286 15.44317564 FALSE FALSE
# GLUCOSE_AC 2.666667 12.72430669 FALSE FALSE
# HB 1.000000 6.96030451 FALSE FALSE
# HBA1C 3.419048 4.94834149 FALSE FALSE
# jaewon_GW 1.125000 5.11147363 FALSE FALSE
# jaewon_ICU 35.756757 5.65524742 FALSE TRUE
# total_cowork 1.208791 3.58890701 FALSE FALSE
# pum_cowork 9.472050 0.65252855 FALSE FALSE
# idm_cowork 15.568627 0.81566069 FALSE FALSE
# SORE 15.274336 0.10875476 FALSE FALSE
predata=Data_final[,-nearZeroVar(Data_final)] # near Zero
VarianceE AA
colnames(predata)
# [1] "ipwon_period” "AGE" "SEX"
"SIDO_NM" "CITY_SIZE"
# [6] "GAIBJA TYPE" "CMPR_DSB_GRADE"
"MAIN_DSB_TYPE" "CMPR_DSB_GRADE_L" "MAIN_DSB_TYPE_L"
# [11] "DEATH_YN" "L_tube_feeding" "pneumonia”
"Infarction” "SAH"
# [16] "SDH" "ICH" "IVH"
"Focal small” "multifocal_large"
# [21] "Acute_recent” "Chronic_old" "Temporal™
"Occipital” "Cerebellum”
156 LetERn AP HESE Ata S Aeltt Q13X 7|8 HES B HEY 2ol g 2 o= o= 2




# [26] "BG" "brain_stem" "Thalamus"

"ACA" "MCA"
# [31] "PCA" "Aneurysm"
"APFRM_TYPE_CD" "LTC_OBJITR_TYPE_CD" "LTC_REDU_TYPE"
# [36] "RCG_RCGT_SCORE" "GJU_RCGT_GRADE_CD"
"DISM_JUDG_RSN_CD" "RSDN_TP_CD" "LVTGT_PRSN_CD"
# [41] "CAREPSN_CD" "EVRDY_LIFE_ARFF_SCORE"
"PCT_ARFF_SCORE" "BHVR_ARFF_SCORE" "TNDNC_ARFF_SCORE"
# [46] "REHBT_ARFF_SCORE" "N@5" "NO7"
"s1 "PE1"
# [51] "PE2" "smoke_yn" "drink_yn"
"ALBUMIN" "BUN"
# [56] "CR" "GLUCOSE_AC" "HB"
"HBA1C" "jaewon_GW"
# [61] "total_cowork™ "pum_cowork" "idm_cowork™
"SORE"

findCorrelation(cor(predatal,c(1:2,36,42:46,54:63)]),cutoff=.90,
names=TRUE)

# [1] "EVRDY_LIFE_ARFF_SCORE"

predata=subset(predata,select=-c(EVRDY_LIFE_ARFF_SCORE))

colnames(predata)

# [1] "ipwon_period" "AGE" "SEX"

"SIDO_NM" "CITY_SIZE" "GAIBJA_TYPE"

# [7] "CMPR_DSB_GRADE" "MAIN_DSB_TYPE" "CMPR_DSB_GRADE_L"
"MAIN_DSB_TYPE_L"  "DEATH_YN" "L_tube_feeding"

# [13] "pneumonia” "Infarction” "SAH"

"SDH" "ICH" "IVH"
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# [19] "Focal_small” "multifocal_large" "Acute_recent"

"Chronic_old" "Temporal” "Occipital”

# [25] "Cerebellum"” "BG" "brain_stem"
"Thalamus" "ACA" "MCA"

# [31] "PcA" "Aneurysm" "APFRM_TYPE_CD"
"LTC_OBJTR_TYPE_CD" "LTC_REDU_TYPE" "RCG_RCGT_SCORE"

# [37] "GJU_RCGT_GRADE_CD" "DISM_JUDG_RSN_CD" “RSDN_TP_CD"
"LVTGT_PRSN_CD" "CAREPSN_CD" "PCT_ARFF_SCORE"

# [43] "BHVR_ARFF_SCORE" "TNDNC_ARFF_SCORE" "REHBT_ARFF_SCORE"
"Ne5" "No7" "s1

# [49] "PE1" "PE2" "smoke_yn"
"drink_yn" "ALBUMIN" "BUN"

# [55] "CR" "GLUCOSE_AC" "HB"

"HBA1C" "jaewon_GW" "total_cowork"

# [61] "pum_cowork” "idm_cowork" "SORE"

st_model=preProcess(predatal[,c(1:63)],method=c("center","scale"))

data=predict(st_model, predata)

data=as.data.frame(data)

colnames(data)

data=na.omit(data)

ohe_feats=c('ipwon_period', 'AGE', 'SEX', 'SIDO_NM", 'CITY_SIZE', 'GAI
BJA_TYPE', 'CMPR_DSB_GRADE', '"MAIN_DSB_TYPE', 'CMPR_DSB_GRADE_L"', 'MA
IN DSB TYPE_L','L_tube_feeding', 'pneumonia’, 'Infarction', 'SAH','S
DH', "ICH", "IVH',

'Focal_small', 'multifocal_large', 'Acute_recent', 'Chronic_old', 'Te
mporal', 'Occipital’, 'Cerebellum', 'BG', 'brain_stem', 'Thalamus', 'AC
A',"MCA',"'PCA', 'Aneurysm’, "APFRM_TYPE_CD', 'LTC_OBJTR_TYPE_CD', 'LT
C_REDU_TYPE', 'RCG_RCGT_SCORE"', 'GJU_RCGT_GRADE_CD', 'DISM_JUDG_RSN_
CD', 'RSDN_TP_CD"', "LVTGT_PRSN_CD', 'CAREPSN_CD"', 'PCT_ARFF_SCORE', 'B
HVR_ARFF_SCORE", 'TNDNC_ARFF_SCORE"', 'REHBT_ARFF_SCORE"', "N@5"', 'No7'
,'S1',"PE1',"'PE2"', "smoke_yn', 'drink_yn', "ALBUMIN', 'BUN', 'CR", 'GLU




COSE_AC', 'HB', 'HBA1C', 'jaewon_GW', 'total_cowork', 'pum_cowork"', 'id

m_cowork")

dummies =
dummyVars(~ipwon_period+AGE+SEX+SIDO_NM+CITY_SIZE+GAIBJA TYPE+CMP
R_DSB_GRADE+MAIN_DSB_TYPE+CMPR_DSB_GRADE_L+MAIN_DSB_TYPE_L+L_tube
_feeding+pneumonia+Infarction+SAH+SDH+ICH+IVH+Focal small+multifo
cal_large+Acute_recent+Chronic_old+Temporal+Occipital+Cerebellum+
BG+brain_stem+Thalamus+ACA+MCA+PCA+Aneurysm+APFRM_TYPE_CD+LTC_OBJ
TR_TYPE_CD+LTC_REDU_TYPE+RCG_RCGT_SCORE+GJU_RCGT_GRADE_CD+DISM_JU
DG_RSN_CD

+RSDN_TP_CD+LVTGT_PRSN_CD+CAREPSN_CD+PCT_ARFF_SCORE

+BHVR_ARFF_SCORE+TNDNC_ARFF_SCORE+REHBT_ARFF_SCORE+N@5
+NO7+S1+PE1+PE2+smoke_yn+drink_yn

+ALBUMIN+BUN+CR+GLUCOSE_AC+HB+HBA1C+jaewon_GW+total cowork+pum_co

work+idm_cowork, data=data)

df_ohe <- as.data.frame(predict(dummies, newdata = data))
df_combined <- cbind(data[,-c(which(colnames(data) %in%
ohe_feats))],df_ohe)

Data=as.data.table(df _combined)

colnames(Data)
# [1] "DEATH_YN" "SORE" "ipwon_period"
"AGE" "SEX.1" "SEX.2"
# [7] "SIDO_NM.1" "SIDO_NM.2" "SIDO_NM.3"
"SIDO_NM.4" "SIDO_NM.5" "SIDO_NM.6"
# [13] "SIDO_NM.7" "SIDO_NM.9" "SIDO_NM.10"
"SIDO_NM.11" "SIDO_NM.12" "SIDO_NM.13"
# [19] "SIDO NM.14" "SIDO _NM.15" "SIDO _NM.16"
"SIDO_NM.17" "CITY_SIZE.1" "CITY_SIZE.2"
# [25] "CITY_SIZE.3" "CITY_SIZE.4" "CITY_SIZE.5"
"CITY_SIZE.6" "CITY_SIZE.7" "CITY_SIZE.8"
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# [31] "GAIBJA TYPE.®"
"GAIBJA_TYPE.3"
# [37] "GAIBJA_TYPE.6"
"GAIBJA TYPE.9"

# [43] "GAIBJA_TYPE.12"
"GAIBJA_TYPE.14"
"GAIBJA_TYPE.17"
# [49] "GAIBJA_TYPE.18"
"GAIBJA_TYPE.20"
"CMPR_DSB_GRADE.2"
# [55] "CMPR_DSB_GRADE.3"
"CMPR_DSB_GRADE.5"
"MAIN_DSB_TYPE.1"
# [61] "MAIN_DSB_TYPE.2"
"MAIN_DSB_TYPE.4"
"MAIN_DSB_TYPE.8"
# [67] "MAIN_DSB_TYPE.9"
"MAIN_DSB_TYPE.11"
"CMPR_DSB_GRADE_L.0"
# [73] "CMPR_DSB_GRADE_L.1"
"CMPR_DSB_GRADE_L.3" "CMPR
"CMPR_DSB_GRADE_L.6"

# [79] "MAIN_DSB_TYPE_L.0"
"MAIN_DSB_TYPE_L.2"
"MAIN_DSB_TYPE_L.5"
# [85] "MAIN_DSB_TYPE_L.6"
"MAIN_DSB_TYPE_L.9"
"MAIN_DSB_TYPE_L.14"
# [91] "L_tube_feeding.0@"

"pneumonia.1”

"Focal small.1l"

"multifocal_large.1l"

"GAIBJA_TYPE.4"

"GAIBJA_TYPE.10"

"GAIBJA_TYPE.15"

"CMPR_|

"CMPR_|

"MAIN_|

"MAIN_|

"MAIN_|

"MAIN_|

"GAIBJA_TYPE.1" "GAIBJA_TYPE.2"
"GAIBJA_TYPE.5"
"GAIBJA_TYPE.8"

"GAIBJA_TYPE.11"

"GAIBJA_TYPE.7"

"GAIBJA_TYPE.13"
"GAIBJA_TYPE.16"

"GAIBJA_TYPE.19"
DSB_GRADE. Q" "CMPR_DSB_GRADE.1"

"CMPR_DSB_GRADE . 4"
DSB_GRADE.6" "MAIN_DSB_TYPE.Q"

"MAIN_DSB_TYPE.
DSB_TYPE.5"

3
"MAIN_DSB_TYPE.6"

"MAIN_DSB_TYPE.
DSB_TYPE.12"

10"
"MAIN_DSB_TYPE.14"

"CMPR_DSB_GRADE_L.2"
_DSB_GRADE_L.4" "CMPR_DSB_GRADE_L.5"

"MAIN_DSB_TYPE_L.1"
DSB_TYPE_L.3"  "MAIN_DSB_TYPE_L.4"

"MAIN_DSB_TYPE_L.8"
DSB_TYPE_L.10" "MAIN_DSB_TYPE_L.11"

"L_tube_feeding.1"

"Infarction.o"

"pneumonia.e@"

"Infarction.1"

# [97] "SAH.@" "SAH.1" "SDH.@"
"SDH.1" "ICH.o" "ICH.1"
# [103] "IVH.0" "IVH.1" "Focal_small.e"

multifocal large.0@"




# [109] "Acute_recent.0" "Acute_recent.1"

"Chronic_old.e" "Chronic_old.1" "Temporal.o"

"Temporal.1l"

# [115] "Occipital.o” "Occipital.1” "Cerebellum.0"
"Cerebellum.1" "BG.0O" "BG.1"

# [121] "brain_stem.0" "brain_stem.1" "Thalamus.o0"
"Thalamus.1" "ACA.0" "ACA.1"

# [127] "MCA.Q" "MCA.1" "PCA.0"
"PCA.1" "Aneurysm.Q" "Aneurysm.1"

# [133] "APFRM_TYPE_CD.1" "APFRM_TYPE_CD.2"

"APFRM_TYPE_CD.3" "APFRM_TYPE_CD.4" "APFRM_TYPE_CD.5"

"LTC_OBJTR_TYPE_CD"

# [139] "LTC_REDU_TYPE.A" "LTC_REDU_TYPE.B"

"LTC_REDU_TYPE.C" "LTC_REDU_TYPE.D" "LTC_REDU_TYPE.E"

"LTC_REDU_TYPE.F"

# [145] "LTC_REDU_TYPE.z" "RCG_RCGT_SCORE"

"GJU_RCGT_GRADE_CD.1" "GJU_RCGT_GRADE_CD.2" "GJU_RCGT_GRADE_CD.3"
"GJU_RCGT_GRADE_CD.4"

# [151] "GJU_RCGT_GRADE_CD.5" "GJU_RCGT_GRADE_CD.6"
"GJU_RCGT_GRADE_CD.A" "GJU_RCGT_GRADE_CD.B" "GJU_RCGT_GRADE_CD.C"
"GJU_RCGT_GRADE_CD.Y"

# [157] "GJU_RCGT_GRADE_CD.Z" "DISM JUDG_RSN_CD.@"
"DISM_JUDG_RSN_CD.1" "DISM JUDG_RSN_CD.2" "DISM_JUDG_RSN_CD.4"
"DISM_JUDG_RSN_CD.5"

# [163] "RSDN_TP_CD.1" "RSDN_TP_CD.2" "RSDN_TP_CD.3"
"RSDN_TP_CD.4" "RSDN_TP_CD.5" "RSDN_TP_CD.7"

# [169] "RSDN_TP_CD.9" "RSDN_TP_CD.z"

"LVTGT_PRSN_CD.1" "LVTGT_PRSN_CD.2" "LVTGT_PRSN_CD.3"

"LVTGT_PRSN_CD.4"

# [175] "LVTGT_PRSN_CD.5" "LVTGT_PRSN_CD.6"

"LVTGT_PRSN_CD.7" "LVTGT_PRSN_CD.8" "LVTGT_PRSN_CD.9"

"LVTGT_PRSN_CD.A"

# [181] "LVTGT_PRSN_CD.B" "LVTGT_PRSN_CD.C"

"LVTGT_PRSN_CD.D" "LVTGT_PRSN_CD.E" "LVTGT_PRSN_CD.F"

"LVTGT_PRSN_CD.G"
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# [187] "LVTGT_PRSN_CD.3J" "LVTGT_PRSN_CD.z" "CAREPSN_CD.0"

"CAREPSN_CD.1" "CAREPSN_CD.2" "CAREPSN_CD.3"
# [193] "CAREPSN_CD.4" "CAREPSN_CD.5" "CAREPSN_CD.6"
"CAREPSN_CD.7" "CAREPSN_CD.8" "CAREPSN_CD.9"
# [199] "CAREPSN_CD.10" "CAREPSN_CD.11"
"CAREPSN_CD.12" "CAREPSN_CD.13" "CAREPSN_CD.14"
"PCT_ARFF_SCORE"
# [205] "BHVR_ARFF_SCORE" "TNDNC_ARFF_SCORE"
"REHBT_ARFF_SCORE" "Ne5.0" "Noe5.1"
"Ne7.0"
# [211] "N@7.1" "s1.1" "s1.2"
"S1.3" "PE1.1" "PE1.2"
# [217] "PE1.3" "PE1.4" "PE2.1"
"PE2.2" "PE2.3" "PE2.4"
# [223] "smoke_yn.1" "smoke_yn.2" "smoke_yn.3"
"drink_yn.1" "drink_yn.2" "drink_yn.3"
# [229] "ALBUMIN" "BUN" "CR"
"GLUCOSE_AC" "HB" "HBA1C"
# [235] "jaewon_GW" "total_cowork" "pum_cowork"

"idm_cowork"

# Data spliting

seed=0923

set.seed(seed)

ind=sample(2, nrow(Data), replace=T, prob=c(0.7,0.3))
trainmc<-Data[ind==1, ]

testmc<-Data[ind==2, ]

#Multi-class classification

ctrl <- trainControl(method="repeatedcv", number=10,repeats=5)

metric <- "Accuracy"




nn_fit <- train(DEATH_YN~., data = trainmc, method = "nnet",

trControl=ctrl, metric=metric, tunelLength =5,

verbose=FALSE,na.action = na.omit)

nn_fit

Neural Network(NN)
1305 samples

237 predictor

2 classes: 'N', 'Y'

No pre-processing

#

#

#

#

#

#

#

#

#

#

#

# size decay Accuracy
#1 Pe+00 0.7578960 ©
#1 le-04 0.7701054 ©
#1 le-03 ©.7713090 ©
#1 le-02 0.7811705 ©
#1 le-01 ©0.7971106 ©
# 3 Pe+00 0.7698221 ©
# 3 le-04 0.7666067 ©
# 3 le-03 ©0.7670705 ©
# 3 le-02 0.7691844 ©
# 3 le-01 ©0.7673466 ©
#5 0e+00 NaN
#5 le-04 NaN
#5 le-03 NaN

# 5 le-02 NaN
#5 le-01 NaN
#7 Qe+00 NaN

# 7 le-04 NaN

Resampling: Cross-Validated (10 fold, repeated 5 times)
Summary of sample sizes: 1174, 1174, 1175, 1174, 1175, 1174,

Resampling results across tuning parameters:

Kappa

.5137118
.5393119
.5397254
.5608433
.5930881
.5383056
.5320510
.5329404
.5370984
.5334804

NaN
NaN
NaN
NaN
NaN
NaN
NaN
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#7 le-03 NaN NaN

#7 le-02 NaN NaN

#7 le-01 NaN NaN

# 9 0e+00 NaN NaN

#9 le-04 NaN NaN

#9 le-03 NaN NaN

# 9 le-02 NaN NaN

#9 le-01 NaN NaN

#

# Accuracy was used to select the optimal model using the largest

value.

# The final values used for the model were size = 1 and decay = 0.1.

plot(nn_fit)
Weight Decay
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#Hidden Units

test_pred_nn <- predict(nn_fit, newdata = testmc)
confusionMatrix (test_pred_nn, testmc$DEATH_YN)

# Confusion Matrix and Statistics




Reference
Prediction N Y
N 205 49
Y 49 230

Accuracy : 0.8161

95% CI : (©.7806, 0.8481)

No Information Rate : ©.5235
P-Value [Acc > NIR] : <2e-16

Kappa : 0.6315

Mcnemar's Test P-Value : 1

Sensitivity : 0.8071
Specificity : 0.8244
Pos Pred Value : 0.8071
Neg Pred Value : 0.8244
Prevalence : 0.4765

Detection Rate : 0.3846
Detection Prevalence : 0.4765
Balanced Accuracy : 0.8157

H OH OHF OH O H O OH OHF OH OH OF OH OH O OH OHFE OH OH OHE OH OH OH OH H

'Positive’ Class : N

imp<-varImp(nn_fit, scale =FALSE)

imp

# nnet variable importance

#

# only 20 most important variables shown (out of 237)
#

# Overall

# CMPR_DSB_GRADE_L.1 3.128

# CAREPSN_CD.2 2.434
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# SIDO_NM.3 2.220
# CMPR_DSB_GRADE_L.2  2.127
# LTC_REDU_TYPE.D 2.048
# LVTGT_PRSN_CD.3 2.032
# LTC_REDU_TYPE.z 1.926
# CMPR_DSB_GRADE_L.3  1.857
# MAIN_DSB_TYPE.4 1.793
# MAIN_DSB_TYPE.5 1.718
# SIDO_NM.16 1.677
# GAIBJA_TYPE.O 1.633
# RSDN_TP_CD.4 1.622
# MAIN DSB_TYPE_L.4  1.607
# CMPR_DSB_GRADE_L.5 1.602
# LTC_REDU_TYPE.C 1.542
# LTC_REDU_TYPE.F 1.431
# MAIN DSB_TYPE_L.6  1.282
# CMPR_DSB_GRADE_L.4 1.206
# CAREPSN_CD.3 1.202

SIDO_NM.3

LTC_REDU_TYPE.z

MAIN_DSB_TYPE.4

SIDO_NM.16

RSDN_TP_CD.4

LTC_REDU_TYPE.F

Variance Important

LTC_REDU_TYPE.D

CMPR_DSB_GRADE_L.5 m—

CMPR_DSB_GRADE_L.4 m——

0 0.5 1 1.5
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imp<-varImp(nn_fit, scale =TRUE)

imp

# nnet variable importance

# only 20 most important variables shown (out of 237)
#

# Overall

# CMPR_DSB_GRADE_L.1 100.00
# CAREPSN_CD.2 77.79
# SIDO_NM. 3 70.95
# CMPR_DSB_GRADE_L.2 67.98
# LTC_REDU_TYPE.D 65.45
# LVTGT_PRSN_CD.3 64.96
# LTC_REDU_TYPE.z 61.55
# CMPR_DSB_GRADE_L.3 59.36
# MAIN_DSB_TYPE.4 57.30
# MAIN_DSB_TYPE.S 54.91
# SIDO_NM.16 53.59
# GAIBJA_TYPE.O 52.19
# RSDN_TP_CD.4 51.84
# MAIN_DSB_TYPE_L.4 51.34
# CMPR_DSB_GRADE_L.5 51.20
# LTC_REDU_TYPE.C 49.26
# LTC_REDU_TYPE.F 45.72
# MAIN DSB_TYPE_L.6  40.96
# CMPR_DSB_GRADE_L.4  38.53
# CAREPSN_CD.3 38.40
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Variables Importance

CMPR_DSB_ GRAD E_ L. " 1

SIDO_NM.3

LTC_REDU_TYPE.D
]

LTC_REDU_TYPE.z
]
MAIN_DSB_TYPE .4 ]

SIDO_NM.16 ]

RSDN_TP_CD 4 ]
1
CMPR_DSB_GRADE_L.5 m——
I —————
LTC_REDU_TYPE.F m—

CMPR_DSB_GRADE_L.4 m——

0 20 40 60 80 100 120

set.seed(seed)
svm_fit <- caret::train(DEATH_YN ~., data = trainmc, method =
"svmRadial",trControl=ctrl, metric=metric, tuneLength =

10, importance=TRUE, proximity=TRUE, na.action = na.omit)

svm_fit

support vector machines with Radial Basis Function Kernel

1305 samples
237 predictor

2 classes: 'N', 'Y'

No pre-processing
Resampling: Cross-Validated (10 fold, repeated 5 times)
Summary of sample sizes: 1174, 1174, 1174, 1173, 1175, 1175,

Resampling results across tuning parameters:

H OH HF OH OH O OH OH OH OH
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.25
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.00
.00
.00
.00

0w A N P OO

H O H H H OH OH OH OH OH OHF OH OH OH OH H

value.

# The final values used for the model were sigma = 0.01631908 and

C=2.

®© ®© ®© ®© ®© ©

Accuracy

.7558363
.7762205
.7888065
.8071884
.8032060
.7924789
16.00 0.7857436 0.5699243
32.00 0.7862016 ©.5708988
64.00 0.7862016 ©0.5708988
128.00 0.7862016 ©.5708988

plot(svm_fit)

®© ®© ®© ®© ®© ©

Kappa

.5080513
.5495375
.5751774
.6126858
.6048041
.5835132

Tuning parameter 'sigma' was held constant at a value of
.01631908

Accuracy was used to select the optimal model using the largest

0.80

0.79

0.78

0.77

Accuracy (Repeated Cross-Validation)
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test pred_svm <- predict(svm_fit, newdata = testmc)
confusionMatrix(test_pred_svm, testmc$DEATH_YN)

# Reference
# Prediction N Y

# N 193 40
# Y 61 239
#

# Accuracy : 0.8105

# 95% CI : (0.7746, 0.8429)

# No Information Rate : 0.5235

# P-Value [Acc > NIR] : < 2e-16

#

# Kappa : 0.6188

# Mcnemar's Test P-Value : 0.04658

#

# Sensitivity : 0.7598
# Specificity : 0.8566
# Pos Pred Value : 0.8283
# Neg Pred Value : 0.7967
# Prevalence : 0.4765
# Detection Rate : 0.3621
# Detection Prevalence : 0.4371
# Balanced Accuracy : 0.8082
#

# '"Positive’ Class : N

na.omit)

knn_fit

# k-Nearest Neighbors

knn_fit <- train(DEATH_YN~., data = trainmc, method = "knn"

trControl=ctrl, metric=metric, tunelLength=50, na.action




H OH O H OH OHF OH OHF OH OH OH OF OH OHF OH OF OH OHF OH OHF OH OH OH OH OH O OH OHF OH OH K OH OH O OH

1305 samples
237 predictor

2 classes: 'N', 'Y’

No pre-processing
Resampling: Cross-Validated (10 fold, repeated 5 times)
Summary of sample sizes: 1175, 1175, 1174, 1174, 1174, 1174,

Resampling results across tuning parameters:

k Accuracy Kappa
5 ©0.6934584 0.3884296
7 ©0.7168961 0.4354293
9 0.7276394 0.4566965

11 ©.7372895 0.4757003
13 0.7407905 0.4826947
15 ©0.7444676 0.4901690
17 ©.7430934 0.4877344
19 0.7420423 0.4854501
21 ©.7389723 0.4793790
23 0.7402135 0.4818175
25 0.7405213 0.4826955
27 ©.7400598 0.4818284
29 0.7379293 0.4776709
31 0.7377685 0.4774076
33 0.7382288 0.4784292
35 0.7374677 0©.4770597
37 0.7353233 0.4729011
39 0.7374607 0.4770964
41 0.7360832 0.4743449
43 0.7363897 0.4748597
45 0.7365295 0.4752215
47 ©.7351753 0.4726036
49 0.7344107 0.4711849
51 0.7347243 0.4718457
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# 53 ©.7353419 0.4729313
# 55 ©.7350296 0.4722679
# 57 ©.7308933 0.4641897
# 59 0.7302767 0.4630918
# 61 ©.7302826 0.4632545
# 63 ©.7284295 0.4594930
# 65 ©.7279867 0.4586925
# 67 ©.7259808 0.4546327
# 69 0.7245962 0.4519591
# 71 0.7246044 0.4520265
# 73 0.7252221 0.4532958
# 75 0©.7264471 0.4557363
# 77 0.7246044 0.4520041
# 79 ©.7259797 0.4547039
# 81 ©.7253655 ©.4535308
# 83 ©.7269109 0.4563846
# 85 ©.7256685 ©0.4539878
# 87 ©.7255123 0.4537544
# 89 0.7249016 0.4526608
# 91 0.7247606 0.4522964
# 93 0.7241522 0.4511357
# 95 ©.7223143 0.4475869
# 97 0.7210881 0.4451730
# 99 0.7192479 0.4416902
# 101 0.7215439 0.4462002
# 103 0.7223131 0.4477554
# Accuracy was used to select the optimal model using the largest

value.

# The final value used for the model was k = 15.

plot(knn_fit)
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#Neighbors

test_pred_knn <- predict(knn_fit, newdata = testmc)
confusionMatrix (test_pred_knn, testmc$DEATH_YN)

# Confusion Matrix and Statistics

Reference
Prediction N Y
N 197 99
Y 57 180

Accuracy : 0.7073

95% CI : (©.6667, 0.7456)

No Information Rate : ©.5235
P-Value [Acc > NIR] : < 2.2e-16

Kappa : 0.4177
Mcnemar's Test P-Value : 0.001028

H OH OHF OH O H O OH OHF OH OH OH OH OH OH OH

Sensitivity : 0.7756
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H OH OHF OH O H O OH OH O

Specificity : 0.6452

Pos Pred Value : 0.6655

Neg Pred Value : 0.7595
Prevalence : 0.4765
Detection Rate : 0.3696
Detection Prevalence : 0.5553
Balanced Accuracy : 0.7104

'Positive’ Class : N

set.seed(seed)
rf_fit <- train(DEATH_YN~., data = trainmc, method = "rf",

trControl=ctrl, metric=metric,

tunelLength=15, importance=TRUE, proximity=TRUE, na.action =

na.omit)

rf_fit

#

H OH OHF OH O H O OH OHF OH OH OHF OH OH OH OH OH

1305 samples
237 predictor

2 classes: 'N', 'Y'

No pre-processing
Resampling: Cross-Validated (10 fold, repeated 5 times)
Summary of sample sizes: 1174, 1174, 1174, 1173, 1175, 1175,

Resampling results across tuning parameters:

mtry Accuracy Kappa
2 0.7674735 0.5307242

18 ©0.7920080 0.5812385
35 0.7927866 0.5826649
52 0.7901782 0.5774124
69 0.7918669 ©0.5808855
85 0.7878868 0.5728543

102 0.7877506 0.5726535

Il




# 119
# 136
# 153
# 169
# 186
# 203
# 220
# 237
#

value.

0.7837577
0.7876037
0.7857565
0.7819197
0.7828522
0.7820864
0.7822555
0.7837741

plot(rf_fit)

0.5645623
0.5724196
0.5686533
0.5609589
0.5628687
0.5614102
0.5616130
0.5648462

# Accuracy was used to select the optimal model using the largest

# The final value used for the model was mtry = 35.
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#Randomly Selected Predictors

test pred_rf <- predict(rf_fit, newdata = testmc)
confusionMatrix(test_pred_rf, testmc$DEATH_YN)

# Confusion Matrix and Statistics
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Reference
Prediction N Y
N 194 27
Y 60 252

Accuracy : 0.8368

Kappa : 0.6709

Mcnemar's Test P-Value

Pos Pred Value

H OH OHF OH O H O OH OHF OH OH OF OH OH O OH OHFE OH OH OHE OH OH OH OH H

95% CI : (0.8026, 0.8671)
No Information Rate : ©.5235
P-Value [Acc > NIR] : < 2.2e-16

Sensitivity :
Specificity :
: 0.8778
Neg Pred Value :
Prevalence :
Detection Rate :
Detection Prevalence

Balanced Accuracy :

'Positive' Class :

. 0.0006019

0.7638
0.9032

0.8077
0.4765
0.3640

: 0.4146

0.8335

N

imp<-varImp(rf_fit, scale =FALSE)

imp

# rf variable importance
#

# only 20 most important variables shown (out of 237)

# Importance
# LTC_REDU_TYPE.D
# CAREPSN_CD.3

26.559
19.805




H OH OH O OH OHF OH OH OHF OH OH OH OH OHF OH OH OH OH

LTC_REDU_TYPE.C 15.690
ALBUMIN 14.907
AGE 14.794
RCG_RCGT_SCORE 11.929
CMPR_DSB_GRADE_L.2 10.201
CMPR_DSB_GRADE_L.5 9.861
CMPR_DSB_GRADE_L.3 9.315
CAREPSN_CD.11 8.133
CMPR_DSB_GRADE_L.1 7.245
CR 6.797
HB 6.596
TNDNC_ARFF_SCORE 5.740
GJU_RCGT_GRADE_CD.5 5.302
CMPR_DSB_GRADE_L .4 5.277
CAREPSN_CD.10 4.583
CMPR_DSB_GRADE_L.6 4.483
GJU_RCGT_GRADE_CD.4 4.417
LTC_REDU_TYPE.F 4.386

Variable Importance

LTC_REDU_TYPE.D
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imp<-varImp(rf_fit, scale =TRUE)

imp

# rf variable importance

#

# only 20 most important variables shown (out of 237)
#

# Importance

# LTC_REDU_TYPE.D 100.00
# CAREPSN_CD.3 76.51
# LTC_REDU_TYPE.C 62.19
# ALBUMIN 59.47
# AGE 59.08
# RCG_RCGT_SCORE 49.11
# CMPR_DSB_GRADE_L.2 43.10
# CMPR_DSB_GRADE_L.5 41.92
# CMPR_DSB_GRADE_L.3 40.02
# CAREPSN_CD.11 35.90
# CMPR_DSB_GRADE_L.1 32.81
# CR 31.26
# HB 30.56
# TNDNC_ARFF_SCORE 27.58
# GJU_RCGT_GRADE_CD.5 26.06
# CMPR_DSB_GRADE_L.4 25.97
# CAREPSN_CD.10 23.56
# CMPR_DSB_GRADE_L.6 23.21
# GJU_RCGT_GRADE_CD.4 22.98
#LTC_REDU_TYPE. F 22.87




Variable Importance
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gbm_fit <- train(DEATH_YN~., data = trainmc, method = "gbm",
metric=metric, trControl=ctrl, tunelLength=10, verbose=FALSE,
na.action = na.omit)

gbm_fit

Stochastic Gradient Boosting

1305 samples
237 predictor

2 classes: 'N', 'Y'

No pre-processing
Resampling: Cross-Validated (10 fold, repeated 5 times)
Summary of sample sizes: 1173, 1175, 1175, 1174, 1175, 1174,

Resampling results across tuning parameters:

H OH HF OH OH OHF OH OH O OH OH
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H O H O H H O H OH OH OH OH HF OH H OH OH OH OH O H OH OH HF OH OH OH OH O H OH OH OH OH OH OH OH OH OH
A D A W W W W W W W W WWNNNNNNNIRNNNIRRRRPRRRRPRRRpR

interaction.depth

50
100
150
200
250
300
350
400
450
500

50
100
150
200
250
300
350
400
450
500

50
100
150
200
250
300
350
400
450
500

50
100
150

n.trees
0.
.7908300
.7979952
.8027632
.8056676
.8058214
.8073412
.8059648
.8048972
.8058180
.7903498
.7998438
.8024486
.8035115
.8050371
.8048891
. 8012027
.7996665
.8005849
.7987423
.7967902
.8035161
.8053611
.8044381
.8036654
.8018286
.8002889
.7979661
.7973472
.7970640
.7951120
.8049078
.8041269

© © ©®© ®© © ®© ®O ®© 0O ® ® O 0O ©O©O 0O ®O 0O 0O O O O 0O O O OO OO OO O

7641743

Accuracy
0.
.5791742
.5940035
.6037499
.6097132
.6100837
.6131278
.6104459
.6083670
.6101728
.5780485
.5977115
.6031993
.6054265
.6085587
.6083300
.6009991
.5979320
.5998316
.5960098
.5914692
.6052922
.6091724
.6073194
.6058647
.6021565
.5991113
.5943087
.5931182
.5925700
.5879353
.6080830
.6066078

© © ©®© ©O © ®© ® ®© 0O ® ® OO 0O ©O 0O ®O ®O 0O O O 0O 0O O O OO OO OOCO O

Kappa
5244474




H O H ¥ H HF HF O H OH OH OH OH H OH HF OH OH OH OHF OH OH OH OH O H O H OHF OH OH OH OHF OH OH OH OH OH OH
N N N N N N N NoOoooooho ooy U111tttk DM DN DDBE DN

200
250
300
350
400
450
500

50
100
150
200
250
300
350
400
450
500

50
100
150
200
250
300
350
400
450
500

50
100
150
200
250
300
350
400

O ® O O®© ®© O ®©® 0O ® 0O 0O ® 0O ® 0O 0O 0O 0O ® 0O ® 0O O 0O 0O OO OO OGO

.8050370
.8007341
.7985884
.7976654
.7961375
.7965978
.7988973
.7934020
.8033798
.8038412
.8052083
.8021327
.7976805
.7956817
.7964637
.7946293
.7952400
.7949476
.7989254
.7993694
.7961538
.7940106
.7940164
.7921726
. 7940000
.7917040
.7903300
.7961817
.8064556
.8041222
.8024381
.7998367
.8008915
.7979871
.79845160

O ® O© O®© ©®© 0O ®©® 0O ® 0O 0O ® 0O ® 0O O 0O 0O ® 0O ® 0O O 0O 0O OO OO OGO OGO

.6086015
.5998200
.5955515
.5937296
.5905703
.5914522
.5961262
.5846365
.6050002
.6060770
.6087394
.6026299
.5937368
.5896908
.5913539
.5875517
.5888648
.5877767
.5962274
.5970606
.5907821
.5865805
.5866015
.5828527
.5865758
.5819421
.5792208
.5902686
.6111311
.6064938
.6031650
.5980713
.6002038
.5943640
.5953607
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H OH ¥ OH OHF OH OH OHF OH OH O OH OHF OH OH OH OHF OH OHF OH O OH OH OH OH K OHF OH OH K OH OH OH OH

7 450 0.7993543 ©
7 500 0.7973566 ©
8 50 0.8001630 ©
8 100 0.8016769 ©
8 150 0.8022982 ©
8 200 0.7999859 ©
8 250 0.7989229 ©
8 300 0.7986176 ©
8 350 0.7996687 ©
8 400 0.7984415 ©
8 450 0.7978343 ©
8 500 0.7993693 ©
9 50 0.7967961 ©
9 100 0.7998507 ©
9 150 0.7966247 ©
9 200 0.7932401 ©
9 250 0.7926294 ©
9 300 0.7938671 ©
9 350 0.7917098 ©
9 400 0.7915571 ©
9 450 0.7907891 ©
9 500 0.7915466 ©
10 50 0.8013751 ©
10 100 0.7972236 ©
10 150 0.7978145 ©
10 200 0.7935500 ©
10 250 0.7930767 ©
10 300 0.7923076 ©
10 350 0.7917028 ©
10 400 0.7917121 ©
10 450 0.7932342 ©
10 500 0.7929393 ©

Tuning parameter 'shrinkage' was held

.5971155
.5931321
.5984857
.6017664
.6030701
.5984252
.5962443
.5957497
.5978448
.5954750
.5942883
.5973237
.5917101
.5980864
.5917681
.5848289
.5836510
.5861846
.5818015
.5815491
.5799847
.5813608
.6007844
.5926926
.5939722
.5855080
.5845758
.5830221
.5818485
.5817944
.5849507
.5842619

constant at a value of 0.1




# Tuning parameter 'n.minobsinnode' was held constant at a value
of 10

# Accuracy was used to select the optimal model using the largest
value.

# The final values used for the model were n.trees = 350,

interaction.depth = 1, shrinkage = 0.1 and n.minobsinnode = 180.

plot(gbm _fit)

Max Tree Depth

0.80

0.79
0.78 y -

0.77 — £ -

Accuracy (Repeated Cross-Validation)

T T T T T
100 200 300 400 500
# Boosting lterations

test_pred_gbm <- predict(gbm fit, newdata = testmc)
confusionMatrix(test_pred_gbm, testmc$DEATH_YN)

#

# Confusion Matrix and Statistics
#

# Reference

# Prediction N Y

# N 199 41

#Y 55 238

#

# Accuracy : 0.8199
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95% CI : (0.7846, 0.8516)
No Information Rate : ©.5235
P-Value [Acc > NIR] : <2e-16

Kappa : 0.6381
Mcnemar's Test P-Value : 0.1846

Sensitivity : 0.7835
Specificity : 0.8530

Pos Pred Value : 0.8292

Neg Pred Value : 0.8123
Prevalence : 0.4765

Detection Rate : 0.3734
Detection Prevalence : 0.4503
Balanced Accuracy : 0.8183

'Positive' Class : N

imp<-varImp(gbm_fit, scale = FALSE)

imp

#

H O OH OHF OH OH OH OH OHF OH OH OH OH

gbm variable importance

only 20 most important variables shown (out of 237)

Overall
LTC_REDU_TYPE.D 103.965
ALBUMIN 79.561
RCG_RCGT_SCORE 65.986
AGE 59.838
CAREPSN_CD. 3 47.804
LTC_REDU_TYPE.C 38.650
CR 29.547
CMPR_DSB_GRADE_L .1 29.168




CAREPSN_CD.11 22.634
GLUCOSE_AC 16.527
CMPR_DSB_GRADE_L.2 16.326
BUN 14.984
CMPR_DSB_GRADE_L.5 14.306
ipwon_period 13.677
CMPR_DSB_GRADE_L.3 12.707
HB 12.591
TNDNC_ARFF_SCORE 12.573
L_tube feeding.1 11.574
HBA1C 9.654
CAREPSN_CD.10 8.931

H OH OH ¥ OH OHF OH OH OH OH OH OH

Variance Importance

LTC_REDU_TYPE.D
T —
RCG_RCGT_SCORE e —

CAREPSN_CD.3 ]
——
CR ——
I
CAREPSN_CD.11 —
I
CMPR_DSB_GRADE_L.2 m——
—
CMPR_DSB_GRADE_L.5 m—
—
CMPR_DSB_GRADE_L.3 m—
—
TNDNC_ARFF_SCORE m—
|
HBA1C —
—

20 40 60 80 100 120

o

imp<-varImp(gbm_fit, scale = TRUE)

imp
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gbm variable importance

only 20 most important variables shown (out of 237)

Overall
LTC_REDU_TYPE.D 100.000
ALBUMIN 76.527
RCG_RCGT_SCORE 63.469
AGE 57.556
CAREPSN_CD. 3 45.981
LTC_REDU_TYPE.C 37.176
CR 28.420
CMPR_DSB_GRADE_L.1 28.056
CAREPSN_CD.11 21.771
GLUCOSE_AC 15.897
CMPR_DSB_GRADE_L.2 15.703
BUN 14.413
CMPR_DSB_GRADE_L.5 13.761
ipwon_period 13.155
CMPR_DSB_GRADE_L.3 12.222
HB 12.111
TNDNC_ARFF_SCORE 12.094
L_tube_feeding.1 11.133
HBA1C 9.285
CAREPSN_CD.10 8.590




Variance Importance

LTC_REDU_TY P E.D

ALBUMIN |
RCG_RCGT_SCORE m——
AGE ]

CAREPSN_CD.3 |
LTC_REDU_TYPE.C m——
CR I

CMPR_DSB_GRADE_L.1 m——

CAREPSN_CD.11 I

GLUCOSE_AC I

CMPR_DSB_GRADE_L.2 m—
BUN —
CMPR_DSB_GRADE_L.5 m—
ipwon_period —
CMPR_DSB_GRADE_L.3 m—
HB I—
TNDNC_ARFF_SCORE  m———
L_tube_feeding.1 ———

HBA1C —

CAREPSN_CD.10 —

0 20 40 60 80 100
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rpart_fit <- train(DEATH_YN~., data = trainmc, method = "rpart")

rpart_fit
CART
# 1305 samples

#
#
#
#
#
#
#
#
#
#
#

237 predictor

2 classes: '0', '1'

No pre-processing
Resampling: Bootstrapped (25 reps)

Summary of sample sizes: 1305, 1305, 1305, 1305, 1305, 1305,

Resampling results across tuning parameters:

cp Accuracy Kappa
0.04590164 0.7147868 0.41997464
0.06967213 0.6760848 ©0.33326086
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# 0.26721311 ©.5579830 0.06341989

#

# Accuracy was used to select the optimal model using the largest
value.

# The final value used for the model was cp = 0.04590164.

test_pred_rpart <- predict(rpart_fit, newdata = testmc)
confusionMatrix (test_pred_rpart, testmc$DEATH_YN)

Confusion Matrix and Statistics

Reference
Prediction © 1
0 171 62
1 96 205

Accuracy : 0.7041

95% CI : (0.6634, 0.7425)

No Information Rate : 0.5
P-Value [Acc > NIR] : < 2.2e-16

Mcnemar's Test P-Value : 0.008656

Sensitivity : 0.6404
Specificity : 0.7678
Pos Pred Value : 0.7339
Neg Pred Value : 0.6811
Prevalence : 0.5000

#

#

#

#

#

#

#

#

#

#

#

#

# Kappa : 0.4082
#

#

#

#

#

#

#

# Detection Rate : 0.3202
# Detection Prevalence : 0.4363
# Balanced Accuracy : 0.7041
#

# 'Positive’ Class : @
Plot(r_part)




0.70 4

0.65 H

Accuracy (Bootstrap)

0.60

I T I T I
0.05 0.10 0.15 0.20 0.25

Complexity Parameter

imp<-varImp(rpart_fit, scale =TRUE)

imp

# Overall

# ALBUMIN 100.00

# LTC_REDU_TYPE.D 95.08
# CAREPSN_CD.3 85.96
# AGE 79.30

# LTC_REDU_TYPE.C 75.14
# RCG_RCGT_SCORE 56.59
# CAREPSN_CD.11 21.17
# HB 16.54

# TNDNC_ARFF_SCORE 15.99
# LVTGT_PRSN_CD.G 0.00
# LTC_REDU_TYPE.B 0.00
# MAIN_DSB_TYPE_L.10 0.00

4
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# CMPR_DSB_GRADE.3 0.00
# S10.1 0.00
# IVH.1 0.00
# GAIBIA_TYPE.5 0.00
# MCA.0 0.00
# PE2.2 0.00
# SAH.1 0.00
# CMPR_DSB_GRADE_L.3  ©0.00
plot(imp)
Varience Importance
ALBUMIN

LTC_REDU_TYPE.D
CAREPSN_CD.3

AGE
LTC_REDU_TYPE.C
RCG_RCGT_SCORE
CAREPSN_CD. 11

HB
TNDNC_ARFF_SCORE

o
N
o
N
o
o~
o
0]
o
—
o
o
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tunedxgbgrid <- expand.grid(nrounds=500, max_depth=7, eta=0.01,
gamma=0, colsample_bytree=0.6, min_child_weight=1, subsample=0.8)

ctrl <- trainControl(method="repeatedcv",

number=10, repeats=5,classProbs = TRUE)

set.seed(seed)

xgb_fit <- train(DEATH_YN~., data = trainmc, method = "xgbTree",
metric=metric, trControl=ctrl, tuneGrid=tunedxgbgrid,na.action =
na.omit)

xgb_fit

# eXtreme Gradient Boosting
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1305 samples
237 predictor

2 classes: 'N', 'Y'

No pre-processing
Resampling: Cross-Validated (10 fold, repeated 5 times)
Summary of sample sizes: 1174, 1174, 1174, 1173, 1175, 1175,

Resampling results:

Accuracy Kappa
0.801368 0.6006442

Tuning parameter 'nrounds' was held constant at a value of 500
Tuning parameter 'max_depth' was held constant at a value of 7
parameter 'colsample_bytree' was held constant at a value of

.6

Tuning parameter 'min_child_weight' was held constant at a

H OO0 H H H OH OH OH OH OH OH OH OH OH OH OH O

value of
# 1

# Tuning parameter 'subsample' was held constant at a value of 0.8

test pred_xgb <- predict(xgb_fit, newdata = testmc)
confusionMatrix(test_pred_xgb, testmc$DEATH_YN)

# Reference

# Prediction N Y
N 195 28
Y 59 251

Accuracy : 0.8368
95% CI : (0.8026, 0.8671)
No Information Rate : ©.5235
P-Value [Acc > NIR] : < 2.2e-16

H OH OHF OH OH OH OH OH

Ju

191

4




H O OH OHF OH O H OHF OH OHF O OH O OH OH

Kappa : 0.671
Mcnemar's Test P-Value : 0.001298

Sensitivity : 0.7677
Specificity : 0.8996

Pos Pred Value : 0.8744

Neg Pred Value : 0.8097
Prevalence : 0.4765

Detection Rate : 0.3659
Detection Prevalence : 0.4184

Balanced Accuracy : 0.8337

'Positive’ Class : N

imp<-varImp(xgb_fit, scale = FALSE)

imp

#

H OH OHF OH O H O OH OHF OH OH OHF OH OH OH OH OH

xgbTree variable importance
only 20 most important variables shown (out of 237)
Overall

LTC_REDU_TYPE.D 0.12928
RCG_RCGT_SCORE 0.07385

ALBUMIN 0.06847
AGE 0.06726
CAREPSN_CD.3 0.05207
CR 0.04009
HB 0.03919

LTC_REDU_TYPE.C 0.02851
CMPR_DSB_GRADE_L.1 0.02845
BUN 0.02354

GLUCOSE_AC 0.02339
CMPR_DSB_GRADE_L.2 0.02155




TNDNC_ARFF_SCORE  ©.01178
CMPR_DSB_GRADE_L.5 ©.01071
PCT_ARFF_SCORE 0.01067

# HBA1C 0.01981
# ipwon_period 0.01894
# CAREPSN_CD.11 0.01731
# total_cowork 0.01614
# jaewon_GW 0.01310
#
#
#

Variance Importance

LTC_REDU_T'Y P E. D 1
ALBUMIN
CAREPSN_CD.3

HB

CMPR_DSB_GRADE_L.1 m—
GLUCOSE_AC
HBA1C
CAREPSN_CD.11
jaewon_GW

CMPR_DSB_GRADE_L.5

o

0.02 0.04 0.06 0.08 0.1 0.12 0.14

imp<-varImp(xgb_fit, scale = TRUE)

imp

# xgbTree variable importance

#

# only 20 most important variables shown (out of 237)
#

J
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H OH OHF OH OH OH OH OHF OH OH OH OH OH

Overall

LTC_REDU_TYPE.D  ©.12928
RCG_RCGT_SCORE 0.07385
ALBUMIN 0.06847
AGE 0.06726
CAREPSN_CD.3 0.05207
CR 0.04009
HB 0.03919
LTC_REDU_TYPE.C  ©.02851

CMPR_DSB_GRADE_L.1 0.02845

BUN 0.02354

GLUCOSE_AC 0.02339
CMPR_DSB_GRADE_L.2 0.02155
HBA1C 0.01981

ipwon_period 0.01894
CAREPSN_CD. 11 0.01731
total_cowork 0.01614
jaewon_GW 0.01310
TNDNC_ARFF_SCORE ©.01178

CMPR_DSB_GRADE_L.5 0.01071
PCT_ARFF_SCORE 0.01067

xgbTree variable importance

only 20 most important variables shown (out of 237)

Overall

LTC_REDU_TYPE.D 100.000
RCG_RCGT_SCORE 57.119
ALBUMIN 52.957

AGE 52.027

CAREPSN_CD. 3 40.273
CR 31.013

HB 30.312

LTC_REDU_TYPE.C 22.051




# CMPR_DSB_GRADE_L.1 22.009
# BUN 18.205

# GLUCOSE_AC 18.091
# CMPR_DSB_GRADE_L.2 16.666
# HBA1C 15.319

# ipwon_period 14.647
# CAREPSN_CD.11 13.388
# total_cowork 12.485
# jaewon_GW 10.132
# TNDNC_ARFF_SCORE 9.113
# CMPR_DSB_GRADE_L.5 8.287
# PCT_ARFF_SCORE 8.256

Variance Importance

LTC_REDU_TYPE.D
ALBUMIN
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HB
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|
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I
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|
CAREPSN_CD.11 —
I
jaewon_GW —
|
CMPR_DSB_GRADE_L.5 s
I
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ovrctrl <- trainControl(method="repeatedcv"”, number=10,
repeats=5,
savePredictions="'final"',
classProbs=TRUE,

4
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summaryFunction = twoClassSummary,
allowParallel=TRUE,
index = createFolds(trainmc$DEATH_YN, 10))
metric <- "ROC"
algorithmList <-

c('nnet', 'svmRadial', 'knn", 'rpart’', 'rf','gbm', 'xgbTree")

model DEATH <- caretList(DEATH_YN~., data=trainmc,
metric=metric,
trControl=ovrctrl,
methodList= algorithmList,
tunelList = NULL,#ClassProbs=F,
continue_on_fail = FALSE)# ,na.action =

na.omit) # na.action = na.roughfix

stctrl <- trainControl(method="repeatedcv"”, number=10, repeats=5,
savePredictions=TRUE, classProbs=TRUE,
summaryFunction = twoClassSummary,
allowParallel=TRUE,
index = createFolds(trainmc$DEATH_YN, 10))

set.seed(seed)

stack.rf_DEATH <- caretStack(model DEATH, method="rf",
metric="ROC", trControl=stctrl)

print(stack.rf_DEATH)

# A rf ensemble of 2 base models: nnet, svmRadial, knn, rpart, rf,

gbm, xgbTree

Ensemble results:

Random Forest

11745 samples
7 predictor

H OH ¥ OH OH OH OH

2 classes: 'N', 'Y'
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No pre-processing
Resampling: Cross-Validated (10 fold, repeated 5 times)
Summary of sample sizes: 130, 130, 132, 130, 131, 130,

Resampling results across tuning parameters:

#
#
#
#
#
#
# mtry ROC Sens Spec

# 2 9.5 NaN NaN

# 4 0.5 NaN NaN

# 7 0.5 NaN NaN

#

# ROC was used to select the optimal model using the largest
value.

# The final value used for the model was mtry = 2.

test pred DEATH <- predict(stack.rf_DEATH, newdata = testmc)
confusionMatrix(test_pred DEATH, testmc$DEATH_YN)
Confusion Matrix and Statistics

Reference

Prediction N Y
N 223 24
Y 51 255

Accuracy : 0.8643

95% CI : (9.8340, 0.8946)

No Information Rate : 0.7469
P-Value [Acc > NIR] : < 2.2e-16

Kappa : 0.6247
Mcnemar's Test P-Value : 0.001189

H OH HF OH OH OHF OH OH O OH OH OH

Sensitivity : 0.9139
# Specificity : 0.8138
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Pos Pred Value : 0.8333

Neg Pred Value : 0.9028
Prevalence : 0.5045
Detection Rate : 0.4611
Detection Prevalence : 0.5533
Balanced Accuracy : 0.8639

H OH HF ¥ OH ¥ OH OH

'Positive' Class : N

3718 AH| A ol AE 717t AEC W A9 24

result=1lm(Live_days~ipwon_period+AGE+SEX+SIDO_NM+CITY_SIZE+GAIBJA
_TYPE+CMPR_DSB_GRADE+MAIN_DSB_TYPE+CMPR_DSB_GRADE_L+MAIN_DSB_TYPE
_L+L_tube_feeding+pneumonia+Infarction+SAH+SDH+ICH+IVH+Focal_smal
l+multifocal_large+Acute_recent+Chronic_old+Temporal+Occipital+Ce
rebellum+BG+brain_stem+Thalamus+ACA+MCA+PCA+Aneurysm+APFRM_TYPE_C
D+LTC_OBJITR_TYPE_CD+LTC_REDU_TYPE+RCG_RCGT_SCORE+GJU_RCGT_GRADE_C
D+DISM_JUDG_RSN_CD+RSDN_TP_CD+LVTGT_PRSN_CD+CAREPSN_CD+PCT_ARFF_S
CORE+BHVR_ARFF_SCORE+TNDNC_ARFF_SCORE+REHBT_ARFF_SCORE+NO5+N07+S1
©+PE1+4+PE2+smoke_yn+drink_yn+ALBUMIN+BUN+CR+GLUCOSE_AC+HB+HBA1C+ja

ewon_GW+total cowork+pum_cowork+idm_cowork, data=Data_final)

summary(result)

Call:
Im(formula = Live days ~ ipwon_period + AGE + SEX + RVSN_ADDR CD +

SIDO_NM + CITY_SIZE + GAIBJA_TYPE + CMPR_DSB_GRADE +
MAIN_DSB_TYPE +

CMPR_DSB_GRADE_L + MAIN_DSB_TYPE_L + L_tube_feeding +
pneumonia +

Infarction + SAH + SDH + ICH + IVH + Focal_small +
multifocal large +

Acute_recent + Chronic_old + Temporal + Occipital +
Cerebellum +

BG + brain_stem + Thalamus + ACA + MCA + PCA + Aneurysm +




APFRM_TYPE_CD + LTC_OBJTR_TYPE_CD + LTC_REDU_TYPE +
RCG_RCGT_SCORE +
GJU_RCGT_GRADE_CD + DISM_JUDG_RSN_CD + RSDN_TP_CD +
LVTGT_PRSN_CD +
CAREPSN_CD + PCT_ARFF_SCORE + BHVR_ARFF_SCORE +
TNDNC_ARFF_SCORE +
REHBT_ARFF_SCORE + NO5 + NO7 + S10 + PE1 + PE2 + smoke_yn +
drink_yn + ALBUMIN + BUN + CR + GLUCOSE_AC + HB + HBA1C +
jaewon_GW + total_cowork + pum_cowork + idm_cowork, data =
Data_final)
Residuals:
Min 1Q Median 3Q Max
-2413.8 -656.1 -110.5 577.5 3513.8

Coefficients: (6 not defined because of singularities)
Estimate Std. Error t value Pr(>]|t])

(Intercept) 5333.4689 675.8667 7.891 5.40e-15 ***
ipwon_period 1.7066 0.8445 2.021 0.043450 *
AGE -50.0449 3.2901 -15.211 < 2e-16 ***
SEX2 118.8162 65.2906 1.820 0.068970 .

SIDO_NM2 -845.7870 450.4975 -1.877 0.060633 .

SIDO_NM3 -366.2705 590.4950 -0.620 0.535161

SIDO_NM4 -46.4090 174.9815 -0.265 0.790871

SIDO_NM5 105.3035 502.5971 0.210 0.834069

SIDO_NMé -139.0638 589.3425 -0.236 0.813490

SIDO_NM7 -66.9296 1022.2104 -0.065 0.947803

SIDO_NMS -6.3813 70.6030 -0.090 0.927994

SIDO_NM10 -72.4940 252.0833 -0.288 0.773705

SIDO_NM11 116.4156 297.9162 0.391 0.696020

SIDO_NM12 161.3116 216.6135 ©0.745 0.456560

SIDO_NM13 837.1002 289.2124 2.894 0.003849 **

SIDO_NM14 -78.4125 227.7332 -0.344 0.730652

SIDO_NM15 383.7834 325.1910 1.180 0.238099

SIDO_NM16 120.7903 401.4361 ©0.301 0.763532

SIDO_NM17 801.3396 721.6589 1.110 0.266983
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CITY_SIZE2 -38.4451 93.6973 -0.410 0.681631

CITY_SIZE3 -672.4431 195.0187 -3.448 0.000579 ***
CITY_SIZE4 NA NA NA NA
CITY_SIZES 57.3954 116.8445 0.491 0.623342
CITY_SIZE6 -58.6329 74.4235 -0.788 0.430911
CITY_SIZE7 178.8583 342.3993 0.522 0.601485
CITY_SIZES8 201.3179 394.2090 0.511 0.609638
GAIBJA_TYPE1 240.5582 355.2429 0.677 0.498396
GAIBJA_TYPE2 52.3856 365.4914 0.143 0.886048
GAIBJA_TYPE3 77.7084 376.4348 0.206 0.836479
GAIBJA_TYPE4 -139.2108 370.8601 -0.375 0.707431
GAIBJA_TYPES 370.9248 364.8448 1.017 0.309462
GAIBJA_TYPE6 95.6809 371.4899 0.258 0.796779
GAIBJA_TYPE7 150.0377 367.0664 ©0.409 0.682778
GAIBJA_TYPES8 382.3786 364.4494 1.049 0.294242
GAIBJA_TYPES 369.9585 371.9922 0.995 0.320109
GAIBJA_TYPE10 319.9017 358.0578 0.893 0.371754
GAIBJA_TYPE11 273.2847 369.4119 0.740 0.459537
GAIBJA_TYPE12 456.2095 365.4316 1.248 0.212057
GAIBJA_TYPE13 257.6250 358.2977 0.719 0.472227
GAIBJA_TYPE14 340.5218 359.1780 0.948 0.343238
GAIBJA_TYPE15 266.6007 359.4443 0.742 0.458373
GAIBJA_TYPE16 278.8524 359.1637 0.776 0.437628
GAIBJA_TYPE17 482.3128 353.9426 1.363 0.173167
GAIBJA_TYPE18 342.6623 352.4645 0.972 0.331099
GAIBJA_TYPE19 365.1225 353.0142 1.034 0.301147
GAIBJA_TYPE20 344.2284 350.2840 0.983 0.325893
CMPR_DSB_GRADE1 -226.3612 672.6285 -0.337 0.736512
CMPR_DSB_GRADE2 53.6526 669.6213 ©.080 0.936148
CMPR_DSB_GRADE3 195.0406 668.1235 0.292 0.770382
CMPR_DSB_GRADE4 216.1613 659.1511 0.328 0.742999
CMPR_DSB_GRADES5 157.9372 663.2573 0.238 0.811815
CMPR_DSB_GRADE®6 169.3322 650.4184 0.260 0.794631
CMPR_DSB_GRADE10 -451.7739 743.4694 -0.608 0.543499
CMPR_DSB_GRADE20 -49.6201 711.5149 -0.070 0.944410




MAIN_DSB_TYPE1l 94.3985 737.6408 0.128 0.898186
MAIN_DSB_TYPE2 182.3610 740.0740 0.246 0.805396
MAIN_DSB_TYPE3 410.3520 731.7700 ©.561 0.575033
MAIN_DSB_TYPE4 586.5380 769.7291 0.762 0.446165
MAIN_DSB_TYPES 693.1631 798.6029 0.868 0.385537
MAIN_DSB_TYPE6 -14.9331 996.6418 -0.015 0.988047
MAIN_DSB_TYPES -575.7469 742.5167 -0.775 0.438215
MAIN_DSB_TYPES 316.6127 743.2301 0.426 0.670167
MAIN_DSB_TYPE10 -422.8136 828.9716 -0.510 0.610088
MAIN_DSB_TYPE11l 164.9139 959.3455 0.172 0.863535
MAIN_DSB_TYPE12 2456.4082 1240.5308 1.980 0.047855 *
MAIN_DSB_TYPE14 NA NA NA NA
CMPR_DSB_GRADE_L1 387.1182  228.8912 1.691 0.090973 .
CMPR_DSB_GRADE_L2 87.1832 209.4833 0.416 0.677331
CMPR_DSB_GRADE_L3  -315.8904 263.9954 -1.197 0.231644
CMPR_DSB_GRADE_L4  -586.8066 263.5622 -2.226 0.026119 *
CMPR_DSB_GRADE_L5 -280.7352 257.9897 -1.088 0.276681
CMPR_DSB_GRADE_L6 NA NA NA NA
MAIN_DSB_TYPE_L1 -231.5973 962.5555 -0.241 0.809890
MAIN_DSB_TYPE_L2 -244.9567 960.3245 -0.255 0.798695
MAIN_DSB_TYPE_L3 -546.9172 947.2189 -0.577 0.563753
MAIN_DSB_TYPE_L4 -554.5488 985.2628 -0.563 0.573618
MAIN_DSB_TYPE_L5 -793.0781 992.6582 -0.799 0.424438
MAIN_DSB_TYPE_L6 -443.6615 1064.4392 -0.417 0.676877
MAIN_DSB_TYPE_LS8 NA NA NA NA
MAIN_DSB_TYPE_L9 -919.6885 949.5394 -0.969 0.332905
MAIN_DSB_TYPE_L10 777.0452 1120.0496 0.694 0.487931
MAIN_DSB_TYPE_L11 NA NA NA NA
MAIN_DSB_TYPE_L14 NA NA NA NA
L_tube_feedingl -156.4359 59.8834 -2.612 0.009074 **
pneumonial 39.1723 53.1386 ©0.737 0.461122
Infarctionl -57.4194 84.4407 -0.680 0.496602
SAH1 -137.8273 114.3212 -1.206 0.228139
SDH1 158.6798 91.0572 1.743 0.081583 .
ICH1 -115.0021 64.1201 -1.794 0.073069 .
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IVH1
Focal_smalll

multifocal_largel

Acute_recentl
Chronic_old1l
Temporall
Occipitall
Cerebelluml
BG1
brain_steml
Thalamusl

ACAl1

MCA1

PCAl

Aneurysml
APFRM_TYPE_CD2
APFRM_TYPE_CD3
APFRM_TYPE_CD4
APFRM_TYPE_CD5

LTC_OBJITR_TYPE_CD

LTC_REDU_TYPEB
LTC_REDU_TYPEC
LTC_REDU_TYPED
LTC_REDU_TYPEE
LTC_REDU_TYPEF
LTC_REDU_TYPEz
RCG_RCGT_SCORE

GJU_RCGT_GRADE_CD2
GJU_RCGT_GRADE_CD3
GJU_RCGT_GRADE_CD4
GJU_RCGT_GRADE_CD5
GJU_RCGT_GRADE_CD6
GJU_RCGT_GRADE_CDA
GJU_RCGT_GRADE_CDB
GJU_RCGT_GRADE_CDC

-53.3268
179.6271
12.2824
71.9676
173.8747
-51.0088
-51.3655
44 .0846
-13.8634
36.7576
-4.9276
-205.6638
-80.2819
38.2338
-168.1799
222.8999
204.0876
119.4915
-30.7344
47.0719
571.1858
61.0214
340.9109
373.2679
278.7597
156.8671
-4.6931
-124.1318
-161.9342
-122.8808
-80.6309
-60.0973
-136.1786
.5454
.4326

104.0841
60.6629
55.0144
70.3688
73.1233
87.7247
91.9845
62.6958
57.4074
76.4676
65.9878
96.5617
59.0210
89.7221
81.6109
136.0408
61.9510
80.9018
852.0296
76.
330.
170.
148.
524.
259.
240.
3.8931
166.0273
190.8048
223.3182
262.2683
342.7225
254.4386
278.6527
363.3673

-0.512 0.608479
2.961 0.003109 **
0.223 0.823362
1.023 0.306591
2.378 0.017528 *

-0.581 0.561007

-0.558 0.576637
0.703 0.482061

-0.241 0.809205
0.481 0.630797

-0.075 0.940483

-2.130 0.033330 *

-1.360 0.173944

0.426 0.670064

-2.061 0.039483 *

1.638 0.101513
3.294 0.001007 **
1.477 0.139868
-0.036 0.971229
0.615 0.538331
1.727 0.084270 .
0.359 0.719807
2.298 0.021705 *
0.711 0.476975
1.073 0.283375
0.651 0.515153
-1.205 0.228184

-0.748 0.454772
-0.849 0.396177
-0.550 0.582222
-0.307 0.758550
-0.175 0.860824
-0.535 0.592575
-0.013 0.989850
-1.493 0.135682




GJU_RCGT_GRADE_CDY
GJU_RCGT_GRADE_CDZ

DISM_JUDG_RSN_CD1
DISM_JUDG_RSN_CD2
DISM_JUDG_RSN_CD4
DISM_JUDG_RSN_CD5

RSDN_TP_CD2
RSDN_TP_CD3
RSDN_TP_CD4
RSDN_TP_CD5
RSDN_TP_CD7
RSDN_TP_CD9
RSDN_TP_CDz
LVTGT_PRSN_CD2
LVTGT_PRSN_CD3
LVTGT_PRSN_CD4
LVTGT_PRSN_CD5
LVTGT_PRSN_CD6
LVTGT_PRSN_CD7
LVTGT_PRSN_CD8
LVTGT_PRSN_CD9
LVTGT_PRSN_CDA
LVTGT_PRSN_CDB
LVTGT_PRSN_CDC
LVTGT_PRSN_CDD
LVTGT_PRSN_CDE
LVTGT_PRSN_CDF
LVTGT_PRSN_CDG
LVTGT_PRSN_CD3J
LVTGT_PRSN_CDz
CAREPSN_CD1
CAREPSN_CD2
CAREPSN_CD3
CAREPSN_CD4
CAREPSN_CD5

-331.5625
-236.9532
477.8714
74.2796
96.3132
-335.2296
57.1229
221.9291
-230.2980
-956.9544
-126.6151
-254.8127
865.5284
-27.4543
-571.6306
-45.4108
333.8198
-751.4207
-672.3072
-79.2449
54.7061
-34.0068
114.7500
28.0817
-83.9301
-1409.2819
-1412.4157
-849.2058
-60.6164
19.8907
0.7979
141.7183
-63.1613
-373.6639
-29.8851

408.2347
301.2813
420.9523
334.1411
221.3979
1006.0381
149.0032
524.9678
304.2392
724.6153
107.9206
152.6245
875.6776
112.3930
400.8112
97.5176
513.7069
448.0793
527.6158
145.5618
122.8660
133.3668
725.2665
246.4085
582.2026
984.9417
1164.8460
587.8190
140.9676
326.7244
134.7030
592.6887
129.7049
404.0843
278.1229

-0.812 0.416802
-0.786 0.431696
1.135 0.256450
0.222 0.824108
0.435 0.663603
-0.333 0.739012
0.383 0.701497
0.423 0.672534
-0.757 0.449180
-1.321 0.186805
-1.173 0.240875

-1.670 0.095200 .

0.988 0.323097
-0.244 0.807051
-1.426 0.154004
-0.466 0.641515
0.650 0.515895

-1.677 ©0.093735 .

-1.274 0.202759
-0.544 0.586235
0.445 0.656198
-0.255 0.798765
0.158 0.874305
0.114 0.909280
-0.144 ©.885392
-1.431 0.152669

-1.213 0.225481

-1.445 0.148740
-0.430 0.667250
0.061 0.951463
0.006 0.995274
0.239 0.811049
-0.487 0.626350
-0.925 0.355248
-0.107 0.914443
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CAREPSN_CD6 4.0567 213.2952 ©.019 0.984828

CAREPSN_CD7 32.9308 136.4878 0.241 0.809374
CAREPSN_CD8 437.1525 470.3137 0.929 0.352770
CAREPSN_CD9 -79.8920 161.4352 -0.495 0.620747
CAREPSN_CD10 183.9931 166.7400 1.103 0.269983
CAREPSN_CD11 208.3568 124.6582 1.671 0.094827 .
CAREPSN_CD12 101.4693 186.6556 ©.544 0.586778
CAREPSN_CD13 -1140.1230 703.2460 -1.621 0.105159
CAREPSN_CD14 170.2883 316.3026 ©.538 0.590393
PCT_ARFF_SCORE 0.4952 1.2649 0.391 0.695478
BHVR_ARFF_SCORE -3.7985 2.4427 -1.555 0.120138
TNDNC_ARFF_SCORE -2.1934 3.3966 -0.646 0.518522
REHBT_ARFF_SCORE 0.9206 2.1165 0.435 0.663666
NO51 75.5624 141.0611 ©0.536 0.592258
NO71 -231.1378 120.0803 -1.925 0.054419 .
S102 -30.0416 78.4739 -0.383 0.701901
S103 -38.0932 105.4860 -0.361 0.718055
PE12 -62.0840 85.4171 -0.727 0.467431
PE13 -82.7342 103.4520 -0.800 0.423979
PE14 105.6002 139.0385 0.760 0.447660
PE22 117.4380 61.3054 1.916 0.055586 .
PE23 141.6781 96.3780 1.470 0.141745
PE24 94.9837 174.3252 0.545 0.585920
smoke_yn -41.2864 39.8376 -1.036 0.300182
drink_yn -104.1309 39.8645 -2.612 0.009080 **
ALBUMIN -62.1594 53.8190 -1.155 0.248269
BUN -2.0459 2.4735 -0.827 0.408281

CR -3.1764 31.6714 -0.100 0.920124
GLUCOSE_AC -2.0772 0.5241 -3.963 7.71e-05 ***
HB 40.5359 14.1124 2.872 0.004126 **
HBA1C 30.1110 20.0345 1.503 0.133041
jaewon_GW -2.6196 1.5603 -1.679 0.093373 .
total_cowork -17.7076 4.4740 -3.958 7.88e-05 ***
pum_cowork 6.9399 28.7328 0.242 0.809172
idm_cowork 9.4981 23.1025 0.411 0.681031




plot(result)

Hit <Return> to see next plot:

Residuals vs Fitted
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Im(Live days ~ ipwon_period + AGE + SEX + SIDO NM + CITY SIZE + GAIBJA TYPE ..

Hit <Return> to see next plot:
Normal Q-Q

Standardized residuals

Theoretical Quantiles
Im(Live_days ~ ipwon_period + AGE + SEX + SIDO_NM + CITY_SIZE + GAIBJA TYPE ..

Hit <Return> to see next plot:
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JIstandardized residualsl

Scale-Location
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Fitted values
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Hit <Return> to see next plot

Residuals vs Leverage

o —
1
5
g ™
o 14240693
1] o
—
g g e
] o]
N | ®,
g © s
2 o ©
18]
= o o]
i 0519

r\l.l -

---- Cook’'s distance
T T T | T
0.0 0.2 0.4 0.6 0.8
Leverage

Im(Live_days ~ ipwon_period + AGE + SEX + SIDO_NM + CITY SIZE + GAIBJA TYPE ..

result 2=step(result, direction = "backward")
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summary(result_2)

Call:
Im(formula = Live_days ~ ipwon_period + AGE + SEX +
CMPR_DSB_GRADE_L +
MAIN_DSB_TYPE_L + L_tube_feeding + SAH + SDH + ICH +
Focal_small +
Chronic_old + ACA + MCA + Aneurysm + APFRM_TYPE_CD +
LTC_REDU_TYPE +
RCG_RCGT_SCORE + BHVR_ARFF_SCORE + NO©7 + PE1 + PE2 +
drink_yn +
GLUCOSE_AC + HB + HBA1C + jaewon_GW + total_cowork, data =
Data_final)
Residuals:
Min 1Q Median 3Q Max
-2135.2 -689.9 -112.2 617.0 3426.4

Coefficients: (1 not defined because of singularities)
Estimate Std. Error t value Pr(>]|t])

(Intercept) 5077.6836 346.8428 14.640 < 2e-16 ***
ipwon_period 1.4128 0.8081 1.748 0.080568 .
AGE -49.5161 2.9412 -16.835 < 2e-16 ***
SEX2 129.4705 54.7291 2.366 0.018104 *
CMPR_DSB_GRADE_L1 396.7928 587.4885 0.675 0.499506
CMPR_DSB_GRADE_L2 219.6132 586.3539 0.375 0.708047
CMPR_DSB_GRADE_L3 -169.1423 600.0424 -0.282 0.778065
CMPR_DSB_GRADE_L4 -436.9543 565.0257 -0.773 0.439426
CMPR_DSB_GRADE_L5 -178.6170 597.8864 -0.299 0.765168
CMPR_DSB_GRADE_L6 141.2627 610.0269 0.232 0.816900
MAIN_DSB_TYPE_L1 -46.1839 583.6284 -0.079 0.936936
MAIN_DSB_TYPE_L2 -74.1247 584.4140 -0.127 0.899085
MAIN_DSB_TYPE_L3 -185.1147 599.2492 -0.309 0.757425
MAIN_DSB_TYPE_L4 92.7753 588.9388 0.158 0.874845
MAIN_DSB_TYPE_L5 -305.7849 622.5590 -0.491 0.623364
MAIN_DSB_TYPE_L6 -75.2090 690.3928 -0.109 0.913265
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MAIN_DSB_TYPE_L8 -825.6231
MAIN_DSB_TYPE_L9 -719.4562
MAIN_DSB_TYPE_L10 484.7017
MAIN_DSB_TYPE_L11 -175.2220

MAIN_DSB_TYPE_L14 NA
L_tube_feedingl -151.3631
SAH1 -148.3017
SDH1 167.1286
ICH1 -102.3826
Focal smalll 172.2086
Chronic_oldl 194.3779
ACAl1 -177.5422
MCA1 -105.3033
Aneurysml -164.1995
APFRM_TYPE_CD2 216.3502
APFRM_TYPE_CD3 281.7525
APFRM_TYPE_CD4 187.5188
APFRM_TYPE_CD5 591.5579
LTC_REDU_TYPEB 560.7343
LTC_REDU_TYPEC 213.3411
LTC_REDU_TYPED 459.1180
LTC_REDU_TYPEE 152.1132
LTC_REDU_TYPEF 309.4150
LTC_REDU_TYPEz 188.5359
RCG_RCGT_SCORE -4.6690
BHVR_ARFF_SCORE -4.3551
NO71 -274.3883
PE12 -55.9431
PE13 -115.2429
PE14 78.9930
PE22 148.8670
PE23 186.4577
PE24 89.8114
drink_yn -106.6997
GLUCOSE_AC -2.2760

692.5412
594.5077
761.1522
900.3748
NA
54.9232
105.1710
85.7826
56.2165
52.0031
55.9647
92.1138
54.4726
78.1924
127.4583
53.4401
76.6419
705.5468
253.8289
71.9335
91.7276
494 .5162
232.7832
203.6158
1.6287
2.2579
102.2034
78.3701
89.0561
123.1016
54.8403
86.6774
157.6710
37.7562
0.5015

-1.192 0.233355
-1.210 0.226373
0.637 0.524337
-0.195 0.845720
NA NA
-2.756 0.005913 **
-1.410 0.158684
1.948 0.051538 .
-1.821 0.068741 .
3.312 0.000946
3.473 0.000527
-1.927 0.054085 .
-1.933 0.053377 .
-2.100 0.035874 *

k% %

%k %k %

1.697 0.089792 .
5.272 1.51e-07 ***
2.447 0.014513 *
0.838 0.401897
2.209 0.027294 *
2.966 0.003059 **
5.005 6.13e-07 ***
0.308 0.758423
1.329 0.183952
0.926 0.354603
-2.867 0.004197 **
-1.929 0.053908 .

-2.685 0.007326 **
-0.714 0.475424
-1.294 0.195816
0.642 0.521157
2.715 0.006700 **
2.151 0.031597 *
0.570 0.569012
-2.826 0.004766 **
-4.538 6.06e-06 ***




HB 38.4000 12.0596 3.184 0.001477 **

HBA1C 32.8301 19.0798 1.721 0.085484 .
jaewon_GW -3.4102 1.5059 -2.265 0.023659 *
total_cowork -15.7902 3.4263 -4.609 4.34e-06 ***

Signif. codes: © “***’ 9,001 ‘**’ @9.01 ‘*’ 0.05 ‘.” 0.1 ¢’ 1
Residual standard error: 964.8 on 1785 degrees of freedom
Multiple R-squared: ©.2988, Adjusted R-squared: ©0.278

F-statistic: 14.35 on 53 and 1785 DF, p-value: < 2.2e-16

plot(result_2)
Hit <Return> to see next plot:

Residuals vs Fitted
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Im(Live_days ~ ipwon_period + AGE + SEX + CMPR_DSB_GRADE L + MAIN_DSB_TYPE_

Hit <Return> to see next plot:
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Normal Q-Q

Standardized residuals

Theoretical Quantiles

Hit <Return> to see next plot:
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Residuals vs Leverage
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Leverage
Im(Live_days ~ ipwon_period + AGE + SEX + CMPR_DSB_GRADE_L + MAIN_DSB_TYPE_

anova(result, result 2)

Analysis of Variance Table

Model 1: Live_days ~ ipwon_period + AGE + SEX + SIDO_NM +
CITY_SIZE +

GAIBJA_TYPE + CMPR_DSB_GRADE + MAIN_DSB_TYPE +
CMPR_DSB_GRADE_L +

MAIN_DSB_TYPE_L + L_tube_feeding + pneumonia + Infarction +

SAH + SDH + ICH + IVH + Focal _small + multifocal large +

Acute_recent + Chronic_old + Temporal + Occipital + Cerebellum +

BG + brain_stem + Thalamus + ACA + MCA + PCA + Aneurysm +

APFRM_TYPE_CD + LTC_OBJTR_TYPE_CD + LTC_REDU_TYPE +
RCG_RCGT_SCORE +

GJU_RCGT_GRADE_CD + DISM_JUDG_RSN_CD + RSDN_TP_CD +
LVTGT_PRSN_CD +

CAREPSN_CD + PCT_ARFF_SCORE + BHVR_ARFF_SCORE +
TNDNC_ARFF_SCORE +
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REHBT_ARFF_SCORE + NO5 + NO7 + S10 + PE1 + PE2 + smoke_yn +
drink_yn + ALBUMIN + BUN + CR + GLUCOSE_AC + HB + HBA1lC +
jaewon_GW + total_cowork + pum_cowork + idm_cowork
Model 2: Live_days ~ ipwon_period + AGE + SEX + CMPR_DSB_GRADE_L
+ MAIN_DSB_TYPE_L +
L_tube_feeding + SAH + SDH + ICH + Focal_small + Chronic_old +
ACA + MCA + Aneurysm + APFRM_TYPE_CD + LTC_REDU_TYPE +
RCG_RCGT_SCORE +
BHVR_ARFF_SCORE + N@7 + PE1 + PE2 + drink_yn + GLUCOSE_AC +
HB + HBA1C + jaewon_GW + total_cowork
Res.Df RSS Df Sum of Sq F Pr(>F)
1 1651 1530183019
2 1785 1661452961 -134 -131269942 1.057 0.3173

DEATH_YN

result=1m(DEATH_YN~ipwon_period+AGE+SEX+SIDO_NM+CITY_SIZE+GAIBJA_
TYPE+CMPR_DSB_GRADE+MAIN_DSB_TYPE+CMPR_DSB_GRADE_L+MAIN_DSB_TYPE_
L+L_tube_feeding+pneumonia+Infarction+SAH+SDH+ICH+IVH+Focal_small
+multifocal_large+Acute_recent+Chronic_old+Temporal+Occipital+Cer
ebellum+BG+brain_stem+Thalamus+ACA+MCA+PCA+Aneurysm+APFRM_TYPE_CD
+LTC_OBJTR_TYPE_CD+LTC_REDU_TYPE+RCG_RCGT_SCORE+GJU_RCGT_GRADE_CD
+DISM_JUDG_RSN_CD+RSDN_TP_CD+LVTGT_PRSN_CD+CAREPSN_CD+PCT_ARFF_SC
ORE+BHVR_ARFF_SCORE+TNDNC_ARFF_SCORE+REHBT_ARFF_SCORE+N@5+N07+S10
+PE1+PE2+smoke_yn+drink_yn+ALBUMIN+BUN+CR+GLUCOSE_AC+HB+HBA1C+jae

won_GW+total_ cowork+pum_cowork+idm_cowork, data=Data_final)

summary(result)

Call:

Im(formula = DEATH_YN ~ ipwon_period + AGE + SEX + SIDO_NM +
CITY_SIZE + GAIBJA_TYPE + CMPR_DSB_GRADE + MAIN_DSB_TYPE +
CMPR_DSB_GRADE_L + MAIN_DSB_TYPE_L + L_tube_feeding + pneumonia +
Infarction + SAH + SDH + ICH + IVH + Focal_small +

multifocal large +




Acute_recent + Chronic_old + Temporal + Occipital + Cerebellum +

BG + brain_stem + Thalamus + ACA + MCA + PCA + Aneurysm +

APFRM_TYPE_CD + LTC_OBJTR_TYPE_CD + LTC_REDU_TYPE +
RCG_RCGT_SCORE +

GJU_RCGT_GRADE_CD + DISM _JUDG_RSN_CD + RSDN_TP_CD +
LVTGT_PRSN_CD +

CAREPSN_CD + PCT_ARFF_SCORE + BHVR_ARFF_SCORE +
TNDNC_ARFF_SCORE +

REHBT_ARFF_SCORE + NO5 + NO7 + S10 + PE1 + PE2 + smoke_yn +

drink_yn + ALBUMIN + BUN + CR + GLUCOSE_AC + HB + HBA1C +

jaewon_GW + total_cowork + pum_cowork + idm_cowork, data =
Data_final)

Residuals:
Min 1Q Median 3Q Max
-1.04275 -0.23403 0.01368 0.24931 0.85850

Coefficients: (6 not defined because of singularities)
Estimate Std. Error t value Pr(>|t])

(Intercept) -0.0749545 0.2472566 -0.303 0.761818
ipwon_period -0.0001875 0.0003089 -0.607 0.543880
AGE 0.0087522 0.0012036 7.271 5.47e-13 ***
SEX2 -0.0905052 0.0238857 -3.789 0.000157 ***
SIDO_NM2 0.0136070 0©.1648084 0.083 0.934210
SIDO_NM3 0.4076940 0.2160245 1.887 0.059301 .
SIDO_NM4 0.0891098 0.0640146 1.392 0.164103
SIDO_NM5 0.0969725 0.1838683 0©.527 0.597985
SIDO_NMé 0.2152389 0.2156029 ©.998 0.318275
SIDO_NM7 0.5907382 ©0.3739617 1.580 0.114373
SIDO_NMS 0.0158669 0.0258292 0.614 0.539100
SIDO_NM10 -0.0098744 0.0922213 -0.107 0.914744
SIDO_NM11 -0.1763550 0.1089886 -1.618 0.105831
SIDO_NM12 0.0516570 0.0792451 0.652 0.514580
SIDO_NM13 -0.0212152 0.1058044 -0.201 0.841104
SIDO_NM14 -0.0015012 0.0833131 -0.018 0.985626
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SIDO_NM15
SIDO_NM16
SIDO_NM17
CITY_SIZE2
CITY_SIZE3
CITY_SIZE4
CITY_SIZES
CITY_SIZE6
CITY_SIZE7
CITY_SIZES8
GAIBJA_TYPE1
GAIBJA_TYPE2
GAIBJA_TYPE3
GAIBJA_TYPE4
GAIBJA_TYPES
GAIBJA_TYPE6
GAIBJA_TYPE7
GAIBJA_TYPES
GAIBJA_TYPES
GAIBJA_TYPE10
GAIBJA_TYPE11
GAIBJA_TYPE12
GAIBJA_TYPE13
GAIBJA_TYPE14
GAIBJA_TYPE15
GAIBJA_TYPE16
GAIBJA_TYPE17
GAIBJA_TYPE18
GAIBJA_TYPE19
GAIBJA_TYPE20

CMPR_DSB_GRADE1
CMPR_DSB_GRADE2
CMPR_DSB_GRADE3
CMPR_DSB_GRADE4
CMPR_DSB_GRADES

.0851401
.2653334
.2038732
0.0033205
0.0198470

NA

.0985391
.0474230
.0853733
.1600742
.2338511
.1435128
.1026572
.1249214
.2229138
.1685780
. 2049709
.2168006
. 2745645
.1182784
.2773665
.2508546
.2323957
.2484243
.2807196
.2329651
.2231500
.2830526
.2366349
.2215181
.5121537
.4495611
.2850462
.2735961
.2263739

®© © ®© ®© O

® ® ® ® ® ®© ®© ®© ®© ®© ®© ®© ® ® ® 0O ® O O ®O ®O O O O ® ©O © OO

.1189667
.1468599
.2640091
.0342779
.0713449

NA

.0427460
.0272268
.1252621
.1442160
.1299608
.1337100
.1377136
.1356741
.1334735
.1359045
.1342862
.1333288
.1360883
.1309906
.1351443
.1336882
.1310783
.1314004
.1314978
.1313951
.1294851
.1289443
.1291454
.1281466
.2460720
.2449718
.2444239
.2411414
.2426436

®© ® ®© ® ® ® ®© ®© ®© ®© ® ®© ® ® O 0O ® O O ®O ®O O O OO OO & OO

.474300
.070989 .
.440094
.922841
. 780906

NA

.021277
.081734 .
.495615
.267177
.072138 .
.283287
.456112
.357317
.095090 .
.214998
.127109
.104128
.043800
.366682
.040291
.060774 .
.076421 .
.058854 .
.032925
.076411 .
.085010 .
.028291
.067085 .
.084062 .
.037559
.066663 .
.243703
.256713
.350983




CMPR_DSB_GRADE6
CMPR_DSB_GRADE10
CMPR_DSB_GRADE20
MAIN_DSB_TYPE1l
MAIN_DSB_TYPE2
MAIN_DSB_TYPE3
MAIN_DSB_TYPE4
MAIN_DSB_TYPES
MAIN_DSB_TYPE6
MAIN_DSB_TYPES8
MAIN_DSB_TYPE9
MAIN_DSB_TYPE10
MAIN_DSB_TYPE11
MAIN_DSB_TYPE12
MAIN_DSB_TYPE14
CMPR_DSB_GRADE_L1
CMPR_DSB_GRADE_L2
CMPR_DSB_GRADE_L3
CMPR_DSB_GRADE_L4
CMPR_DSB_GRADE_L5
CMPR_DSB_GRADE_L6
MAIN_DSB_TYPE_L1
MAIN_DSB_TYPE_L2
MAIN_DSB_TYPE_L3
MAIN_DSB_TYPE_L4
MAIN_DSB_TYPE_L5
MAIN_DSB_TYPE_L6
MAIN_DSB_TYPE_LS8
MAIN_DSB_TYPE_L9
MAIN_DSB_TYPE_L10
MAIN_DSB_TYPE_L11
MAIN_DSB_TYPE_L14
L_tube_feedingl
pneumonial

Infarctionl

.1896700

0.2530444
0.1621154

.0448176
.1984578
.2638677
.0154897
.3154352
.7900320
.1738002
.3476624

0.0236191
0.5408936

® ®© ®©O ®© 00 &

Q.
Q.

.0056106

NA

.6793856
.4849743
.0718105
.0595474
.0029351

NA

.1423640
.3019030
.3315351
.0344330
.3519695
.6476993

NA
4773166
1507370

NA

NA

® ®© ©®© ® © 0O ®O 0O ®O O O OO ©&

®© © ® ®©

®O ® © ® ©O &

(O]

.2379467
.2719881
.2602980
.2698558
.2707460
.2677081
.2815949
.2921580
.3646078
.2716396
.2719006
.3032680
.3509635
.4538313

NA

.0837367
.0766366
.0965791
.0964206
.0943820

NA

.3521378
.3513216
.3465271
.3604450
.3631505
.3894106

NA

.3473760
.4097549

NA
NA

0.0778117 0.0219075
0.0513241 0.0194400
0.0016152 0.0308915

0.797
0.930
0.623
-0.166
-0.733
-0.986
-0.055
-1.080
-2.167
-0.640
-1.279
0.078
1.541
-0.012
NA
-8.113
-6.328
-0.744
-0.618
0.031
NA
0.404
0.859
0.957
0.096
0.969
1.663
NA
1.374
0.368
NA
NA

®© © ©®© ®© ®© ©O ®O ® O ®O ® & O ©

.425501
.352325
.533498
.868114
.463660
.324447
.956140
. 280445
.030393
.522379
.201204
.937932
.123468
.990138

NA

.51e-16
.19%e-10
.457260
.536937
.975195

NA

.686056
.390280
.338840
.923906
.332582
.096446 .

NA

.169609

0.713016

NA
NA

*k k%

* k%

3.552 0.000393 ***
2.640 0.008366 **
0.052 0.958308
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SAH1

SDH1

ICH1

IVH1

Focal_smalll
multifocal_largel
Acute_recentl
Chronic_oldl
Temporall
Occipitall
Cerebelluml

BG1

brain_steml
Thalamusl

ACA1

MCA1

PCA1

Aneurysml
APFRM_TYPE_CD2
APFRM_TYPE_CD3
APFRM_TYPE_CD4
APFRM_TYPE_CD5
LTC_OBJITR_TYPE_
LTC_REDU_TYPEB
LTC_REDU_TYPEC
LTC_REDU_TYPED
LTC_REDU_TYPEE
LTC_REDU_TYPEF
LTC_REDU_TYPEz
RCG_RCGT_SCORE
GJU_RCGT_GRADE_CD2
GJU_RCGT_GRADE_CD3
GJU_RCGT_GRADE_CD4
GJU_RCGT_GRADE_CD5
GJU_RCGT_GRADE_CD6

0.0022644
-0.0311796
-0.0794574

0.0615459

-0.0272277

0.0523067

-0.0215569
-0.0024657
0.0837244
-0.0097721
0.0051770
0.0233426
-0.0215494
0.0531042
0.0249802

-0.0028905
-0.0248472

-0.0182893

.0712565
.0086839
.0199628
0.1264495

0.1342851
0.2539583
.1822789
.3382706
.2346241
.2095439
.0038613

.1179952

.0143478

.0756258

.1292056
.1288874

.0235150

0.0418229
0.0333120
0.0234575
0.0380777
0.0221927
0.0201263
0.0257435
0.0267512
0.0320929
0.0336513
0.0229364

0.0210017

0.0279746
0.0241407
0.0353258
0.0215920
0.0328236
0.0298562
0.0497687
.0226639
.0295968
.3117034
.0279797
.1209631
.0622218
.0542799
.1919693
.0950319
.0881564
.0014242
.0607388
.0698033
.0816979
.0959473
.1253804

® ® O ®©® ® © ®© ® © ® ®© 0 9 & @ O

0.054 0.956829
-0.936 0.349417
-3.387 0.000722 ***
1.616 0.106216
-1.227 0.220043
2.599 0.009435 **
-0.837 0.402504
-0.092 0.926573
2.609 0.009168 **
-0.290 0.771553
0.226 0.821454
1.111 0.266531
-0.770 0.441220
2.200 0.027961 *
0.707 0.479580
-0.134 0.893524
-0.757 0.449163
-0.613 0.540240
-1.432 0.152403
-0.383 0.701652
-0.674 0.500094
0.406 0.685036
-2.703 0.006945 **
1.110 0.267103

4.081 4.69e-05 ***
-3.358 0.000803 ***
-1.762 0.078236 .
-2.469 0.013654 *
2.377 0.017570 *
2.711 0.006775 **
2.127 0.033549 *
1.846 0.065008 .
1.444 0.148848
0.245 0.806423
0.114 0.908908




GJU_RCGT_GRADE_CDA
GJU_RCGT_GRADE_CDB
GJU_RCGT_GRADE_CDC
GJU_RCGT_GRADE_CDY
GJU_RCGT_GRADE_CDZ
DISM_JUDG_RSN_CD1
DISM_JUDG_RSN_CD2
DISM_JUDG_RSN_CD4
DISM_JUDG_RSN_CD5
RSDN_TP_CD2
RSDN_TP_CD3
RSDN_TP_CD4
RSDN_TP_CD5
RSDN_TP_CD7
RSDN_TP_CD9
RSDN_TP_CDz
LVTGT_PRSN_CD2
LVTGT_PRSN_CD3
LVTGT_PRSN_CD4
LVTGT_PRSN_CD5
LVTGT_PRSN_CD6
LVTGT_PRSN_CD7
LVTGT_PRSN_CD8
LVTGT_PRSN_CD9
LVTGT_PRSN_CDA
LVTGT_PRSN_CDB
LVTGT_PRSN_CDC
LVTGT_PRSN_CDD
LVTGT_PRSN_CDE
LVTGT_PRSN_CDF
LVTGT_PRSN_CDG
LVTGT_PRSN_CDJ
LVTGT_PRSN_CDz
CAREPSN_CD1
CAREPSN_CD2

.1714592
.0850162
.2100388
.1410373
.2684481
.2280696
.0252365
.0755957
.1831616

.0992113
.4324958
.2828712

.0934481

.0640846
.0723847
.1513204
.0514703
.2906142
.0468337
.0232006
.0215312
.2034848
.0617296
.0504810
.0322822
.2995948
.0499107
.2219543
.2713867
.5451015
.0681104
.0855034
.1765078
.0127394

.4211991

© ® ® ®© ®© ® ®& O ©

© ® © ® ®© ® ®© ® ® O ® ®O O ® O ® O 0O ®O OO OO

.0930829
.1019413
.1329330
.1493471
.1102196
.1539997
.1222410
.0809954
.3680453

.0545108
.1920523
.1113018
.2650906
.0394813
.0558356
.3203547
.0411174
.1466313
.0356755
.1879327
.1639237
.1930210
.0532518
.0449489
.0487904
.2653289
.0901452
.2129909
.3603275
.4261430
.2150456
.0515711
.1195277
.0492793

.2168271

.842
.834
.580
.944
.436
.481
. 206
.933
.498

.820
.252
.541
.353
.623
.296
472
.252

1.982
1.313

-1.
Q.

1.
Q.
1.
1.
Q.
-1.

.123
.131
.054
.159
.123
.662
.129
.554

042
753
279
317
658
477
259

943

®© ©0 ® ® ® ® ® ®© ©®

© O 0 ©®© O ® 0 © ® © 0 ©O® O® OO0 OO0 00O 0o

.065654 .

.404418
.114290
.345124
.014973
.138804
.836466
.350785
.618790

724498

.104745
.195022
.636737
.210824
.047652
.189443
.901764
.895516
.291941
.246542
.261568
.508288
.259001
.579880
.297526
.451457
.201023
.751492
.097513 .
.139944

.796042

.052239 .

*

.068935 .
.024455
.011129

*

*

*
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CAREPSN_CD3 0.1824456 ©0.0474508 3.845 0.000125 ***
CAREPSN_CD4 0.0707573 0.1478287 0.479 0.632255
CAREPSN_CD5 0.0351509 0.1017475 0.345 0.729784
CAREPSN_CD6 0.0623479 0.0780311 0.799 0.424398
CAREPSN_CD7 0.0505225 0.0499322 1.012 0.311771
CAREPSN_CDS8 0.0480338 0.1720579 0.279 0.780147
CAREPSN_CD9 0.1188410 ©.0590589 2.012 0.044356 *
CAREPSN_CD10 -0.1272392 0.0609996 -2.086 0.037141 *
CAREPSN_CD11 -0.0697760 0.0456045 -1.530 0.126203
CAREPSN_CD12 -0.1315232 0.0682854 -1.926 0.054266 .
CAREPSN_CD13 -0.0391878 0.2572730 -0.152 0.878953
CAREPSN_CD14 -0.1385628 ©0.1157150 -1.197 0.231304
PCT_ARFF_SCORE 0.0003319 0.0004628 ©.717 0.473334
BHVR_ARFF_SCORE 0.0014258 0.0008936 1.595 0.110793
TNDNC_ARFF_SCORE 0.0019907 0.0012426 1.602 0.109332
REHBT_ARFF_SCORE 0.0003066 0.0007743 0.396 0.692225
No51 -0.0028535 0.0516053 -0.055 0.955911
No71 -0.0355150 0.0439298 -0.808 0.418948
S102 0.0775235 ©0.0287086 2.700 0.006997 **
Sie3 0.0784439 0.0385906 2.033 0.042240 *
PE12 0.0139346 0.0312487 ©.446 0.655709
PE13 0.0374481 0©.0378465 ©.989 0.322577
PE14 0.0480970 0.0508653 0.946 0.344503
PE22 -0.0221059 0.0224277 -0.986 0.324450
PE23 -0.0335229 0.0352586 -0.951 0.341859
PE24 -0.1661552 0.0637745 -2.605 0.009260 **
smoke_yn 0.0017357 0.0145740 0.119 0.905213
drink_yn -0.0210068 ©0.0145839 -1.440 0.149941
ALBUMIN -0.0885391 0.0196889 -4.497 7.38e-06 ***
BUN -0.0002553 0.0009049 -0.282 0.777887

CR 0.0113366 0.0115865 ©.978 0.328008
GLUCOSE_AC 0.0003510 0.0001918 1.831 0.067350 .
HB -0.0079499 0.0051628 -1.540 0.123794
HBA1C 0.0168605 ©.0073293 2.300 0.021549 *
jaewon_GW -0.0005975 0.0005708 -1.047 0.295395




total_cowork -0.0009599 0.0016368 -0.586 0.557636
pum_cowork 0.0073177 ©.0105115 ©0.696 0.486426
idm_cowork 0.0065220 0.0084518 0.772 0.440417

Signif. codes: © “***’ 9,001 ‘**’ ©0.01 *’ 90.05 .’ 0.1 <’ 1

Residual standard error: 0.3522 on 1651 degrees of freedom
Multiple R-squared: ©.5536, Adjusted R-squared: 0.503
F-statistic: 10.95 on 187 and 1651 DF, p-value: < 2.2e-16
plot(result)

Hit <Return> to see next plot:

Residuals vs Fitted

Residuals
0.0 0.5 1.0
|

-0.5

-1.0

| | T | 1
-0.5 0.0 0.5 1.0 1.5

Fitted values
Im(DEATH_YN ~ ipwon_period + AGE + SEX + SIDO_NM + CITY_SIZE + GAIBJA_TYPE .

Hit <Return> to see next plot:




Normal Q-Q

Standardized residuals

Theoretical Quantiles

Im(DEATH_YN ~ ipwon_period + AGE + SEX + SIDO_NM + CITY_SIZE + GAIBJA_TYPE .

Hit <Return> to see next plot:
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Fitted values

Im(DEATH_YN ~ ipwon_period + AGE + SEX + SIDO_NM + CITY SIZE + GAIBJA TYPE .

Hit <Return> to see next plot:




Residuals vs Leverage
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Leverage
Im(DEATH_YN ~ ipwon_period + AGE + SEX + SIDO_NM + CITY_SIZE + GAIBJA_TYPE .

result_2=step(result, direction="backward")

summary(result_2)

Call:
Im(formula = DEATH_YN ~ ipwon_period + AGE + SEX + CITY_SIZE +
CMPR_DSB_GRADE + MAIN_DSB_TYPE + CMPR_DSB_GRADE_L +
MAIN_DSB_TYPE_L +
L_tube_feeding + pneumonia + ICH + IVH + Focal_small +
multifocal large +
Temporal + BG + Thalamus + LTC_OBJTR_TYPE_CD +
LTC_REDU_TYPE +
RCG_RCGT_SCORE + GJU_RCGT_GRADE_CD + CAREPSN_CD +
BHVR_ARFF_SCORE +
S10 + PE2 + ALBUMIN + CR + GLUCOSE_AC + HB + HBA1C, data =
Data_final)
Residuals:
Min 1Q Median 3Q Max
-1.07292 -0.25557 0.02202 0.25282 1.05814
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Coefficients: (5 not defined because of singularities)
Estimate Std. Error t value Pr(>]|t])

(Intercept) -0.3147760 0.1965498 -1.602 0.109446
ipwon_period -0.0003945 0.0002275 -1.734 0.083118 .
AGE 0.0091567 ©0.0011352 8.066 1.33e-15 ***
SEX2 -0.0749876 0.0204767 -3.662 0.000258 ***
CITY_SIZE2 0.0134672 ©0.0328752 0.410 0.682116
CITY_SIZE3 -0.0139358 0.0518676 -0.269 0.788207
CITY_SIZE4 -0.0016978 0.0530670 -0.032 0.974480
CITY_SIZES -0.0814907 0.0410722 -1.984 0.047403 *
CITY_SIZE6 -0.0483349 0.0262042 -1.845 0.065273 .
CITY_SIZE7 0.1072830 0.0483078 2.221 0.026491 *
CITY_SIZES8 0.0328880 0.0846899 0.388 0.697816
CMPR_DSB_GRADE1 0.4819307 0.2361308 2.041 0.041406 *
CMPR_DSB_GRADE2 0.4153001 0.2349716 1.767 ©.077328 .
CMPR_DSB_GRADE3 0.2519223 0.2348312 1.073 0.283518
CMPR_DSB_GRADE4 0.2474675 0.2315355 1.069 0.285303
CMPR_DSB_GRADES5 0.1934901 0.2331530 ©0.830 0.406718
CMPR_DSB_GRADE®6 0.1705678 ©.2279697 0.748 0.454438
CMPR_DSB_GRADE10 0.1994725 0.2605356 0.766 0.444003
CMPR_DSB_GRADE20 0.1176343 0.2498062 ©0.471 0.637769
MAIN_DSB_TYPE1l -0.0403745 0.2644705 -0.153 0.878683
MAIN_DSB_TYPE2 -0.2065638 0.2649183 -0.780 0.435658
MAIN_DSB_TYPE3 -0.2316257 0.2620721 -0.884 0.376913
MAIN_DSB_TYPE4 -0.0162854 0.2756459 -0.059 0.952894
MAIN_DSB_TYPES -0.2927050 0.2862167 -1.023 0.306606
MAIN_DSB_TYPE6 -0.8042236 0.3541857 -2.271 0.023291 *
MAIN_DSB_TYPES -0.0830973 0.2601620 -0.319 0.749457
MAIN_DSB_TYPES -0.3174050 0.2671728 -1.188 0.234990
MAIN_DSB_TYPE1@ 0.0239487 0.2934101 0©.082 0.934957
MAIN_DSB_TYPE1l 0.5973335 0.3393503 1.760 0.078545 .
MAIN_DSB_TYPE12 -0.0663710 0.4446717 -0.149 0.881367
MAIN_DSB_TYPE14 NA NA NA NA

CMPR_DSB_GRADE_L1 -0.6766041 0.0821004 -8.241 3.3le-16 ***
CMPR_DSB_GRADE_L2 -0.4844421 0.0752091 -6.441 1.53e-10 ***




CMPR_DSB_GRADE_L3
CMPR_DSB_GRADE_L4
CMPR_DSB_GRADE_L5
CMPR_DSB_GRADE_L6
MAIN_DSB_TYPE_L1
MAIN_DSB_TYPE_L2
MAIN_DSB_TYPE_L3
MAIN_DSB_TYPE_L4
MAIN_DSB_TYPE_L5
MAIN_DSB_TYPE_L6
MAIN_DSB_TYPE_LS8
MAIN_DSB_TYPE_L9
MAIN_DSB_TYPE_L10
MAIN_DSB_TYPE_L11
MAIN_DSB_TYPE_L14
L_tube_feedingl
pneumonial

ICH1

IVH1

Focal_smalll
multifocal_largel
Temporall

BG1

Thalamusl
LTC_OBJTR_TYPE_CD
LTC_REDU_TYPEB
LTC_REDU_TYPEC
LTC_REDU_TYPED
LTC_REDU_TYPEE
LTC_REDU_TYPEF
LTC_REDU_TYPEz
RCG_RCGT_SCORE

®© ® ®© ®© O ©&

(]

.0724680
.0580720
.0160859

NA

.1541684
.3282562
.3082825
.0529488
.3552985
.5888333

NA

.4973989

0.1832579

NA
NA

Q.
.0946230
.0921570

0947003

NA

.3432588
.3428280
.3379202
.3510902
.3546925
.3759972

NA

.3394960
.3967737

NA
NA

0.0756416 ©0.0205017
0.0510431 0.0187599
-0.0848400 0.0218715
0.0585970 0.0345453
-0.0443700 0.0201509
0.0586027 0.0191864
0.0748856 ©.0303653
0.0282695 0.0189267
0.0537600 0.0232094
-0.0791161 0.0267261
0.1559483 0.

.2434287
.1824759
.3049841
.2037565
.2290171
.0050641
GJU_RCGT_GRADE_CD2 .
GJU_RCGT_GRADE_CD3 .
GJU_RCGT_GRADE_CD4 .

1219250
1203832
1025401

Q.

(4]
0
0
0
Q.
Q.
Q.
Q.

1167736
0595411

.0515289
.1874312
.0924446
.0834190

0011486
0553458
0644303
0763192

-3.541 0.000409
-1.627 0.103880
-2.204 0.027648 *

-0.765 0.444235
-0.614 0.539481

0.175 0.861455
NA NA
0.449 0.653393
0.957 0.338450
0.912 0.361740
0.151 0.880141
1.002 0.316623
1.566 0.117517
NA NA
1.465 0.143071
0.462 0.644232
NA NA
NA NA

3.690 0.000232 ***

2.721 0.006576 **
-3.879 0.000109 ***
1.696 0.090019 .
-2.202 0.027804 *

3.054 0.002289 **

2.466 0.013753 *
1.494 0.135453
2.316 0.020657 *
-2.960 0.003115 **

1.335 0.181895

4.088 4.54e-05 ***

* %k %k

2.745 0.006106 **

4.409 1.10e-05
2.203 0.027727 *
1.868 0.061870 .
1.344 0.179263

* k%

4
hu

223




GJU_RCGT_GRADE_CD5 ©0.0191814 0.0900579 ©0.213 0.831360
GJU_RCGT_GRADE_CD6 -0.0012552 0.1189164 -0.011 0.991579
GJU_RCGT_GRADE_CDA ©0.1697843 ©0.0869912 1.952 0.051129 .
GJU_RCGT_GRADE_CDB ©0.0684803 0.0956594 0.716 0.474164
GJU_RCGT_GRADE_CDC ©.1994618 ©.1255836 1.588 0.112405
GJU_RCGT_GRADE_CDY ©.1050517 ©0.0680407 1.544 0.122781
GJU_RCGT_GRADE_CDZ ©.2076688 ©0.0817281 2.541 0.011140 *
CAREPSN_CD1 0.0215898 0.0406662 ©0.531 0.595554
CAREPSN_CD2 -0.2415346 0.1738544 -1.389 0.164921
CAREPSN_CD3 0.1888185 0.0425434 4.438 9.64e-06 ***
CAREPSN_CD4 -0.0183136 ©0.1275957 -0.144 0.885889
CAREPSN_CD5 0.0279742 0.0837894 0.334 0.738523
CAREPSN_CD6 0.0614804 0.0753039 0.816 0.414365
CAREPSN_CD7 0.0396334 0.0431890 ©.918 0.358917
CAREPSN_CD8 0.0963470 0.1642932 ©.586 0.557661
CAREPSN_CD9 0.1156157 ©.0558392 2.071 0.038551 *
CAREPSN_CD10 -0.1282243 0.0526640 -2.435 0.015001 *
CAREPSN_CD11 -0.0707369 0.0414980 -1.705 0.088449 .
CAREPSN_CD12 -0.1328220 0.0648786 -2.047 0.040784 *
CAREPSN_CD13 -0.1034857 ©0.2546306 -0.406 0.684488
CAREPSN_CD14 -0.1454283 ©.1118389 -1.300 0.193657
BHVR_ARFF_SCORE 0.0013529 0.0008264 1.637 0.101792
S102 0.0968358 0.0269063 3.599 0.000328 ***
Sie3 0.1057237 ©0.0346817 3.048 0.002335 **
PE22 -0.0315448 0.0212441 -1.485 0.137758
PE23 -0.0457754 0.0332040 -1.379 0.168192
PE24 -0.1950520 0.0591424 -3.298 0.000993 ***
ALBUMIN -0.0980809 0.0190420 -5.151 2.89e-07 ***
CR 0.0140348 0.0095721 1.466 0.142769
GLUCOSE_AC 0.0004014 0.0001844 2.177 0.029631 *
HB -0.0083785 0.0049885 -1.680 0.093223 .
HBA1C 0.0152096 ©0.0070595 2.154 0.031338 *

Signif. codes: © “***’ 9,001 ‘**’ 9.01 ‘*’ 0.05 .’ 0.1 <’ 1




Residual standard error: 0.3528 on 1744 degrees of freedom
Multiple R-squared: ©.5268, Adjusted R-squared: .5013
F-statistic: 20.66 on 94 and 1744 DF, p-value: < 2.2e-16
plot(result_2)

Hit <Return> to see next plot:
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Hit <Return> to see next plot:
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Hit <Return> to see next plot:
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anova(result, result 2)

Analysis of Variance Table

Model 1: DEATH_YN ~ ipwon_period + AGE + SEX + SIDO_NM +
CITY_SIZE + GAIBJA_TYPE +
CMPR_DSB_GRADE + MAIN_DSB_TYPE + CMPR_DSB_GRADE_L +
MAIN_DSB_TYPE_L +
L_tube_feeding + pneumonia + Infarction + SAH + SDH + ICH +
IVH + Focal_small + multifocal_large + Acute_recent +
Chronic_old +
Temporal + Occipital + Cerebellum + BG + brain_stem + Thalamus +
ACA + MCA + PCA + Aneurysm + APFRM_TYPE_CD + LTC_OBJTR_TYPE_CD +
LTC_REDU_TYPE + RCG_RCGT_SCORE + GJU_RCGT_GRADE_CD +
DISM_JUDG_RSN_CD +
RSDN_TP_CD + LVTGT_PRSN_CD + CAREPSN_CD + PCT_ARFF_SCORE +
BHVR_ARFF_SCORE + TNDNC_ARFF_SCORE + REHBT_ARFF_SCORE + NO5 +
NO7 + S10 + PE1 + PE2 + smoke_yn + drink_yn + ALBUMIN + BUN +
CR + GLUCOSE_AC + HB + HBA1C + jaewon_GW + total_ cowork +
pum_cowork + idm_cowork
Model 2: DEATH_YN ~ ipwon_period + AGE + SEX + CITY_SIZE +
CMPR_DSB_GRADE +
MAIN_DSB_TYPE + CMPR_DSB_GRADE_L + MAIN_DSB_TYPE L +
L_tube_feeding +
pneumonia + ICH + IVH + Focal_small + multifocal_large +
Temporal + BG + Thalamus + LTC_OBJTR_TYPE_CD + LTC_REDU_TYPE +
RCG_RCGT_SCORE + GJU_RCGT_GRADE_CD + CAREPSN_CD +
BHVR_ARFF_SCORE +
S10 + PE2 + ALBUMIN + CR + GLUCOSE_AC + HB + HBA1C
Res.Df RSS Df Sum of Sq F Pr(>F)
1 1651 204.79
2 1744 217.07 -93 -12.278 1.0644 0.3219

#2. The Prognosis of Patients without Long Term Care Service
Machine Learning Analysis
path="~/data/data_source/user_data/"
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spath=paste@(path, "handled data/")
# data_fusion (AHZ¥$)

data=read.csv(paste@(spath,"final_data_admission LTC_N.csv"))

colnames(data)

# [1] "X" "INDI_DSCM_NO_R™ "MDCARE_STRT_DT"
"DTH_ASSMD_DT" "ipwon_period" "Live_days" "AGE"
# [8] "SEX" "RVSN_ADDR_CD" "SIDO_NM"
"CITY_SIZE" "GAIBJA_TYPE" "CMPR_DSB_GRADE"

"MAIN_DSB_TYPE"
# [15] "CMPR_DSB_GRADE_L" "MAIN_DSB_TYPE_L" "DEATH_YN"

"gastrostomy" "L_tube_feeding" "pneumonia" "T_tube"
# [22] "TBI" "non_trauma" "Infarction”

"SAH" "SDH" "ICH" "IVH"

# [29] "Focal_small” "multifocal_large" "Acute_recent”
"Chronic_old" "Frontal” "Temporal” "Parietal”
# [36] "Occipital™ "Cerebellum"” "BG"

"subcortex" "brain_stem" "Thalamus" "ACA"

# [43] "MCA" "PCA" "basilar_artery"
"Aneurysm" "Coil" "craniectomy"”

"craniotomy"

# [50] "X.1" "smoke_yn" "drink_yn"

"ALBUMIN" "BUN" "CR"

"GLUCOSE.AC."

# [57] "HB" "HBA1C" "jaewon_GW"
"jaewon_ICU" "total_cowork" "pum_cowork"

"idm_cowork"
# [64] "SORE

Data_final=data[,c(5,7,8,10:49,51:64)]

colnames(Data_final)

#3. Data_format_assignment




Data_final$ipwon_period=as.numeric(Data_final$ipwon_period)
Data_final$AGE=as.numeric(Data_final$AGE)
Data_final$SEX=as.factor(Data_final$SEX)

Data_final$SIDO NM=as.factor(Data_final$SIDO_NM)
Data_final$CITY_SIZE=as.factor(Data_final$CITY_SIZE)
Data_final$GAIBJA TYPE=as.factor(Data_final$GAIBIA_TYPE)
Data_final$CMPR_DSB_GRADE=as.factor(Data_final$CMPR_DSB_GRADE)
Data_final$MAIN_DSB_TYPE=as.factor(Data_final$MAIN_DSB_TYPE)
Data_final$CMPR_DSB_GRADE_L=as.factor(Data_final$CMPR_DSB_GRADE_L)
Data_final$MAIN DSB_TYPE_L=as.factor(Data_final$MAIN DSB_TYPE L)
Data_final$DEATH_YN=as.factor(Data_final$DEATH_YN)
Data_final$gastrostomy=as.factor(Data_final$gastrostomy)
Data_final$L_tube_feeding=as.factor(Data_final$L_ tube feeding)
Data_final$pneumonia=as.factor(Data_final$pneumonia)
Data_final$T tube=as.factor(Data_final$T_tube)
Data_final$TBI=as.factor(Data_final$TBI)
Data_final$non_trauma=as.factor(Data_final$non_trauma)
Data_final$Infarction=as.factor(Data_final$Infarction)
Data_final$SAH=as.factor(Data_final$SAH)
Data_final$SDH=as.factor(Data_final$SDH)
Data_final$ICH=as.factor(Data_final$ICH)
Data_final$IVH=as.factor(Data_final$IVH)

Data_final$Focal small=as.factor(Data_final$Focal small)
Data_final$multifocal large=as.factor(Data_final$multifocal large)
Data_final$Acute_recent=as.factor(Data_final$Acute recent)
Data_final$Chronic_old=as.factor(Data_final$Chronic_old)
Data_final$Frontal=as.factor(Data_final$Frontal)
Data_final$Temporal=as.factor(Data_final$Temporal)
Data_final$Parietal=as.factor(Data_final$Parietal)
Data_final$Occipital=as.factor(Data_final$Occipital)
Data_final$Cerebellum=as.factor(Data_final$Cerebellum)
Data_final$BG=as.factor(Data_final$BG)
Data_final$subcortex=as.factor(Data_final$subcortex)
Data_final$brain_stem=as.factor(Data_final$brain_stem)
Data_final$Thalamus=as.factor(Data_final$Thalamus)
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# ipwon_period 1.227129
# AGE 1.021505
# SEX 1.594547
# SIDO_NM 6.133159
# CITY_SIZE 1.644377
# GAIBJA_TYPE 1.208696
# CMPR_DSB_GRADE 14.783439
# MAIN_DSB_TYPE 11.377451
# CMPR_DSB_GRADE_L  7.185759
230 LAEPL AUHYHSC RS Ay Q

# fregRatio percentUnique zeroVar

Data_final$ACA=as.factor(Data_final$ACA)
Data_final$MCA=as.factor(Data_final$MCA)
Data_final$PCA=as.factor(Data_final$PCA)
Data_final$basilar_artery=as.factor(Data_final$basilar_artery)
Data_final$Aneurysm=as.factor(Data_final$Aneurysm)
Data_final$Coil=as.factor(Data_final$Coil)

nearZeroVar(Data_final, saveMetrics = TRUE)

nzv
4.33898305
2.64406780
0.06779661
0.57627119
0.27118644
0.71186441
0.23728814
0.47457627
0.23728814

Data_final$craniectomy=as.factor(Data_final$craniectomy)
Data_final$craniotomy=as.factor(Data_final$craniotomy)
Data_final$smoke_yn=as.factor(Data_final$smoke_yn)
Data_final$drink_yn=as.factor(Data_final$drink_yn)
Data_final$ALBUMIN=as.numeric(Data_final$ALBUMIN)
Data_final$BUN=as.numeric(Data_final$BUN)
Data_final$CR=as.numeric(Data_final$CR)
Data_final$GLUCOSE_AC=as.numeric(Data_final$GLUCOSE_AC)
Data_final$HB=as.numeric(Data_final$HB)
Data_final$HBAlC=as.numeric(Data_final$HBA1C)
Data_final$jaewon_GW=as.numeric(Data_final$jaewon_GW)

Data_final$jaewon_ICU=as.numeric(Data_final$jaewon_ICU)

Data_final$pum_cowork=as.numeric(Data_final$pum_cowork)
Data_final$idm_cowork=as.numeric(Data_final$idm_cowork)
Data_final$SORE=as.factor(Data_final$SORE)

FALSE FALSE
FALSE FALSE
FALSE FALSE
FALSE FALSE
FALSE FALSE
FALSE FALSE
FALSE FALSE
FALSE FALSE
FALSE FALSE

Data_final$total cowork=as.numeric(Data_final$total cowork)




H OH HF OH OHF OH OF OH OH OH OHF OH OHF OH OH OH OH OH OH OH OH OH OH OHE OH OH OH OH OH K OH OH OH OH OH

MAIN_DSB_TYPE_L

DEATH_YN
gastrostomy
L_tube_feeding
pneumonia
T_tube

TBI
non_trauma
Infarction
SAH

SDH

ICH

IVH

Focal_small

multifocal_large

Acute_recent
Chronic_old
Frontal
Temporal
Parietal
Occipital
Cerebellum
BG

subcortex
brain_stem
Thalamus
ACA

MCA

PCA
basilar_artery
Aneurysm
Coil
craniectomy
craniotomy

smoke_yn

12.088542
3.244604
183.375000
6.283951
1.508503
55.730769
27.921569
294.000000
1.139231
7.753709
11.995595
3.631083
16.151163
1.636282
3.788961
1.608311
1.031680
0.000000
14.128205
420.428571
20.376812
7.753709
2.238200
420.428571
12.785047
9.766423
26.570093
3.396423
22.600000
38.333333
3.338235
17.437500
74.641026
12.594470
1.191794

0.47457627
0.06779661
0.06779661
0.06779661
0.06779661
0.06779661
0.06779661
0.06779661
0.06779661
0.06779661
0.06779661
0.06779661
0.06779661
0.06779661
0.06779661
0.06779661
0.06779661
0.03389831
0.06779661
0.06779661
0.06779661
0.06779661
0.06779661
0.06779661
0.06779661
0.06779661
0.06779661
0.06779661
0.06779661
0.06779661
0.06779661
0.06779661
0.06779661
0.06779661
0.10169492

FALSE FALSE
FALSE FALSE
FALSE TRUE
FALSE FALSE
FALSE FALSE
FALSE TRUE
FALSE TRUE
FALSE TRUE
FALSE FALSE
FALSE FALSE
FALSE FALSE
FALSE FALSE
FALSE FALSE
FALSE FALSE
FALSE FALSE
FALSE FALSE
FALSE FALSE
TRUE TRUE
FALSE FALSE
FALSE TRUE
FALSE TRUE
FALSE FALSE
FALSE FALSE
FALSE TRUE
FALSE FALSE
FALSE FALSE
FALSE TRUE
FALSE FALSE
FALSE TRUE
FALSE TRUE
FALSE FALSE
FALSE FALSE
FALSE TRUE
FALSE FALSE
FALSE FALSE
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# drink_yn 1.711846
# ALBUMIN 1.077181
# BUN 1.026316
# CR 1.016129
# GLUCOSE_AC 2.295082
# HB 1.000000
# HBA1C 4.542373
# jaewon_GW 1.290735
# jaewon_ICU 24.819277
# total_cowork 1.097990
# pum_cowork 14.870056
# idm_cowork 22.897436
# SORE 46.580645

VarianceE AA

"CMPR_DSB_GRADE"
# [8] "MAIN_DSB_TYPE"

"pum_cowork"

colnames(predata)
# [1] "ipwon_period" "AGE"
"SIDO_NM" "CITY_SIZE"

0.10169492
1.38983051
13.22033898
9.38983051
8.74576271
4.50847458
3.25423729
2.88135593
3.22033898
2.13559322
0.40677966
0.47457627
0.06779661

FALSE FALSE
FALSE FALSE
FALSE FALSE
FALSE FALSE
FALSE FALSE
FALSE FALSE
FALSE FALSE
FALSE FALSE
FALSE TRUE
FALSE FALSE
FALSE FALSE
FALSE TRUE
FALSE TRUE

"GEX"

"GAIBJA_TYPE"

findCorrelation(cor(predatal[,c(1:2,34:42)]),cutoff=.90,

predata=Data_final[,-nearZeroVar(Data_final)] # near Zero

"CMPR_DSB_GRADE_L" "MAIN_DSB_TYPE_L"

"DEATH_YN" "L_tube_feeding" "pneumonia"
"Infarction"
# [15] "SAH" "SDH" "ICH"
"Focal small” "multifocal_large" "Acute_recent"
# [22] "Chronic_old" "Temporal” "Cerebellum"
"BG" "brain_stem" "Thalamus" "MCA"
# [29] "Aneurysm" "Coil™ "craniotomy"
"smoke_yn" "drink_yn" "ALBUMIN" "BUN"
# [36] "CR" "GLUCOSE_AC" "HB"
"HBA1C" "jaewon_GW" "total_cowork"

"IVH"




names=FALSE)
# integer(0)

st_model=preProcess(predata,method=c("center”,"scale")) #
Live_days A|A
data=predict(st_model, predata)

data=as.data.frame(data)

data=na.omit(data)

ohe_feats=c('ipwon_period', 'AGE', 'SEX', 'SIDO_NM", 'CITY_SIZE', 'GAI
BJA_TYPE','CMPR_DSB_GRADE', 'MAIN_DSB_TYPE', 'CMPR_DSB_GRADE_L','MA
IN_DSB_TYPE_L','L_tube_feeding', 'pneumonia‘, 'Infarction','SAH','S
DH', "ICH", "IVH',

'Focal_small', 'multifocal_large’, 'Acute_recent', 'Chronic_old', 'Te

mporal', 'Cerebellum', 'BG', 'brain_stem', 'Thalamus', '"MCA', 'Aneurysm
','Coil', 'craniotomy’, 'smoke_yn', 'drink_yn',
'"ALBUMIN', 'BUN', "CR', "GLUCOSE_AC', 'HB', "HBA1C', 'jaewon_GW', 'total

_cowork"', "pum_cowork")

dummies =

dummyVars(~ipwon_period+AGE+SEX+SIDO NM+CITY_SIZE+GAIBJA TYPE+CMP
R_DSB_GRADE+MAIN_DSB_TYPE+CMPR_DSB_GRADE_L+MAIN DSB_TYPE_L+L_tube
_feeding+pneumonia+Infarction+SAH+SDH+ICH+IVH+Focal_small+multifo
cal large+Acute_recent+Chronic_old
+Temporal+Cerebellum+BG+brain_stem+Thalamus+MCA+Aneurysm+Coil+cra
niotomy+smoke_yn+drink_yn
+ALBUMIN+BUN+CR+GLUCOSE_AC+HB+HBA1C+jaewon_GW+total cowork+pum_co
work, data=data)

df_ohe <- as.data.frame(predict(dummies, newdata = data))
colnames(df_ohe)

df_combined <- cbind(data[c("DEATH_YN")],df _ohe) # Live daysA|#A
Data=as.data.table(df_combined)
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colnames(Data)

# [1] "ipwon_period" "AGE" "SEX.1"
"SEX.2" "SIDO_NM.1" "SIDO_NM.2"
# [7] "SIDO_NM.3" "SIDO_NM.4" "SIDO_NM.5"
"SIDO_NM.6" "SIDO_NM.7" "SIDO_NM.8"
# [13] "SIDO_NM.9" "SIDO_NM.1@" "SIDO_NM.11"
"SIDO_NM.12" "SIDO_NM.13" "SIDO_NM.14"
# [19] "SIDO_NM.15" "SIDO_NM.16" "SIDO _NM.17"
"CITY_SIZE.1" "CITY_SIZE.2" "CITY_SIZE.3"
# [25] "CITY_SIZE.4" "CITY_SIZE.5" "CITY_SIZE.6"
"CITY_SIZE.7" "CITY_SIZE.8" "GAIBJA_TYPE.O"
# [31] "GAIBJA_TYPE.1" "GAIBJA_TYPE.2" "GAIBJA_TYPE.3"
"GAIBJA_TYPE.4" "GAIBJA_TYPE.5" "GAIBJA_TYPE.6"
# [37] "GAIBJA _TYPE.7" "GAIBJA_TYPE.S8" "GAIBJA_TYPE.9"
"GAIBJA_TYPE.10" "GAIBJA_TYPE.11" "GAIBJA_TYPE.12"
# [43] "GAIBJA_TYPE.13" "GAIBJA_TYPE.14" "GAIBJA_TYPE.15"
"GAIBJA_TYPE.16" "GAIBJA_TYPE.17" "GAIBJA_TYPE.18"
# [49] "GAIBJA_TYPE.19" "GAIBJA_TYPE.20"
"CMPR_DSB_GRADE.®@" "CMPR_DSB_GRADE.1" "CMPR_DSB_GRADE.2"

"CMPR_DSB_GRADE.3"

# [55] "CMPR_DSB_GRADE.4"  "CMPR_DSB_GRADE.5"
"CMPR_DSB_GRADE.6"  "MAIN_DSB_TYPE.®"  "MAIN_DSB_TYPE.1"
"MAIN_DSB_TYPE.2"

# [61] "MAIN_DSB_TYPE.3"  "MAIN DSB_TYPE.4"  "MAIN_DSB_TYPE.

"MAIN_DSB_TYPE.6"  "MAIN_DSB_TYPE.8"  "MAIN_DSB_TYPE.9"
# [67] "MAIN_DSB_TYPE.10" "MAIN_DSB_TYPE.11"
"MAIN_DSB_TYPE.12" "MAIN_DSB_TYPE.14" "MAIN_DSB_TYPE.15"
"CMPR_DSB_GRADE_L.@"
# [73] "CMPR_DSB_GRADE_L.1" "CMPR_DSB_GRADE_L.2"
"CMPR_DSB_GRADE_L.3" "CMPR_DSB_GRADE_L.4" "CMPR_DSB_GRADE_L.5"
"CMPR_DSB_GRADE_L.6"
# [79] "MAIN_DSB_TYPE_L.0" "MAIN DSB_TYPE L.1"
"MAIN_DSB_TYPE_L.2" "MAIN DSB_TYPE_L.3" "MAIN DSB_TYPE L.4"
"MAIN_DSB_TYPE_L.5"




# [85] "MAIN_DSB_TYPE_L.6"
"MAIN_DSB_TYPE_L.9"
"MAIN_DSB_TYPE_L.12"

"MAIN_DSB_TYPE_L.8"

"MAIN_DSB_TYPE_L.1@" "MAIN_DSB_TYPE_L.11"

# [91] "MAIN_DSB_TYPE_L.14" "MAIN_DSB_TYPE_L.15"

"L_tube_feeding.0"

"pneumonia.1”

"L_tube_feeding.1"

"pneumonia.@"

# [97] "Infarction.o" "Infarction.1" "SAH.0Q"
"SAH.1" "SDH.0" "SDH.1"

# [103] "ICH.Q" "ICH.1" "IVH.0"
"IVH.1" "Focal small.e" "Focal _small.1l"

# [109] "multifocal_large.0" "multifocal_large.1"

"Acute_recent.o"

"Chronic_old.1"

"Acute_recent.1"

"Chronic_old.e"

# [115] "Temporal.e" "Temporal.1" "Cerebellum.@"
"Cerebellum.1" "BG.0" "BG.1"

# [121] "brain_stem.0@" "brain_stem.1" "Thalamus.@"
"Thalamus.1" "MCA.0Q" "MCA.1"

# [127] "Aneurysm.@" "Aneurysm.1" "Coil.o"
"Coil.1" "craniotomy.@" "craniotomy.1"

# [133] "smoke_yn.1" "smoke_yn.2" "smoke_yn.3"
"drink_yn.1" "drink_yn.2" "drink_yn.3"

# [139] "ALBUMIN" "BUN" "CR"

"GLUCOSE_AC" "HB" "HBA1C"

# [145] "jaewon_GW"

# Data spliiting

seed=0923

set.seed(seed)

"total_cowork" "pum_cowork"

ind=sample(2, nrow(Data), replace=T, prob=c(0.7,0.3))

trainmc<-Data[ind==1, ]
testmc<-Data[ind==2, ]

#Multi-class classification
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ctrl <- trainControl(method="repeatedcv", number=10,repeats=5)

metric <- "Accuracy"

nn_fit <- train(DEATH_YN~., data = trainmc, method = "nnet",

trControl=ctrl, metric=metric, tunelLength =5,

verbose=FALSE,na.action = na.omit)

nn_fit

# Neural Network(NN)

#

# 2081 samples

# 147 predictor

# 2 classes: 'N', 'Y’

#

# No pre-processing

#

#

#

# size decay Accuracy
#1 Qe+00 0.8379610 ©O
#1 le-04 0.8384353 0
#1 le-03 0.8383350 0
#1 le-02 0.8493969 0
#1 le-01 0.8667902 0
# 3 Pe+00 0.8385379 0O
# 3 le-04 0.8431561 ©
# 3 le-03 0.8494949 0
# 3 le-02 0.8450782 ©
# 3 le-01 ©0.8536259 0
#5 Pe+00 ©0.8308503 0O
#5 le-04 0.8480489 0
#5 le-03 0.8432393 0
#5 le-02 0.8449844 0

Kappa

.5368343
.5341560
.5547432
.5749626
.6012551
.5184132
.5305945
.5587845
.5458841
.5634418
.4795180
.5532172
.5421152
.5518638

Resampling results across tuning parameters:

Resampling: Cross-Validated (10 fold, repeated 5 times)
Summary of sample sizes: 1873, 1873, 1873, 1872, 1873, 1873,
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le-04
le-03
le-02
le-01
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le-04
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value.
0.1.

plot(nn_fit)

0
le-04

NaN
NaN
NaN
NaN
NaN
NaN
NaN
NaN
NaN
NaN

le-01 0.8417055 ©.5387075

NaN
NaN
NaN
NaN
NaN
NaN
NaN
NaN
NaN
NaN

Accuracy was used to select the optimal model using the largest

0.86

0.85

0.84

Accuracy (Repeated Cross-Validation)

0.83

# The final values used for the model were size = 1 and decay =
Weight Decay
0.001 o 0.1
1 1
.wﬁf;t::i
T I T T
2 4 6 8
#Hidden Units
test_pred_nn <- predict(nn_fit, newdata = testmc)
b2
|
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#

#

imp

Reference

Prediction N Y

Kappa : 0.6501

Mcnemar's Test P-Value :

Sensitivity :

Specificity :
: 0.8945

Pos Pred Value

Neg Pred Value :

Prevalence :

Detection Rate :

Detection Prevalence :

Balanced Accuracy :

'Positive' Class :

# nnet variable importance

confusionMatrix (test_pred_nn, testmc$DEATH_YN)

# Confusion Matrix and Statistics

N 602 71
Y 41 155
Accuracy : 0.8711
95% CI : (0.847, 0.8927)
No Information Rate : ©.7399
P-Value [Acc > NIR] : < 2.2e-16

0.006139

0.9362
0.6858

0.7908

0.7399
0.6928
0.7745
0.8110

N

imp<-varImp(nn_fit, scale =FALSE)

# only 20 most important variables shown (out of 147)




H OH O H O OH OH OH OH OHF OH OH OH OH OH OH OH OF OH OH OH OH

Overall
CMPR_DSB_GRADE_L.1 5
MAIN_DSB_TYPE_L.5 4
CMPR_DSB_GRADE_L.5 3
MAIN_DSB_TYPE.15 3
CMPR_DSB_GRADE. 6 3
CMPR_DSB_GRADE. 1 2
MAIN_DSB_TYPE_L.15 2.588
MAIN_DSB_TYPE_L.1 2
MAIN_DSB_TYPE_L.9 2
MAIN_DSB_TYPE_L.8 2
MAIN_DSB_TYPE.8 2
CMPR_DSB_GRADE_L.6 2
CMPR_DSB_GRADE_L.2 2
MAIN_DSB_TYPE.12 2
SIDO_NM.8 2.214
CMPR_DSB_GRADE. 5 2.047
CMPR_DSB_GRADE. 3 2.045
MAIN_DSB_TYPE_L.2 1.951
MAIN_DSB_TYPE.2 1.865
MAIN_DSB_TYPE.1 1.840

Variable Importance

CMPR_DSB_GRADE_L.1

CMPR_DSB_GRADE_L.5

CMPR_DSB_GRADE.6

MAIN_DSB_TYPE_L.15

MAIN_DSB_TYPE_L.9

MAIN_DSB_TYPE.8

CMPR_DSB_GRADE_L.2

SIDO_NM.8

CMPR_DSB_GRADE.3

MAIN_DSB_TYPE.2




imp<-varImp(nn_fit, scale =TRUE)

imp

# nnet variable importance

Overall

MAIN_DSB_TYPE_L.5

MAIN_DSB_TYPE.15
CMPR_DSB_GRADE. 6
CMPR_DSB_GRADE.1

MAIN_DSB_TYPE_ L.1
MAIN_DSB_TYPE_L.9
MAIN_DSB_TYPE_L.8
MAIN_DSB_TYPE.S8

MAIN_DSB_TYPE.12
SIDO_NM.8
CMPR_DSB_GRADE . 5
CMPR_DSB_GRADE. 3
MAIN_DSB_TYPE_L.2
MAIN_DSB_TYPE.2
MAIN_DSB_TYPE.1

H OH O HF OH OH OF OH O HF OH OH OF OH OH OH OH OH O OH OH OH OH OH OH OH

CMPR_DSB_GRADE_L.5

MAIN_DSB_TYPE_L.15

CMPR_DSB_GRADE_L.6
CMPR_DSB_GRADE_L.2

CMPR_DSB_GRADE_L.1 100.

84.

66.

59.
58.
55.

48.
48.
47.
45.

45.

44.
43.

43.

97
99
86
65
60
90
53
58
67
37
59
57
37

41.83

38.
38.

36.

35.
34.

67
63
86
24
76

only 20 most important variables shown (out of 147)




Variable Importance

CMPR_DSB_GRADE_L.1
CMPR_DSB_GRADE_L.5
CMPR_DSB_GRADE.6
MAIN_DSB_TYPE_L.15
MAIN_DSB_TYPE_L.9
MAIN_DSB_TYPE.8
CMPR_DSB_GRADE_L.2
SIDO_NM.8
CMPR_DSB_GRADE.3

MAIN_DSB_TYPE.D  e——

o

20 40 60 80 100 120

set.seed(seed)
svm_fit <- train(DEATH_YN ~., data = trainmc, method =
"svmRadial",trControl=ctrl, metric=metric, tuneLength =

10, importance=TRUE, proximity=TRUE, na.action = na.omit)

svm_fit

# support vector machines with Radial Basis Function Kernel
#

# 2081 samples

# 147 predictor

# 2 classes: 'N', 'Y’

#

# No pre-processing

# Resampling: Cross-Validated (10 fold, repeated 5 times)

# Summary of sample sizes: 1873, 1873, 1872, 1872, 1874, 1873,
# Resampling results across tuning parameters:

#

# C Accuracy Kappa

Sl
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0.25 0.8447933 0.4718684
0.50 0.8571880 0.5273312
1.00 0.8689087 0.5746594
2.00 0.8742933 0.6028709
4.00 0.8717919 0.6013766
8.00 0.8650588 0.5879635

16.00 ©0.8566962 ©0.5690810
32.00 0.8524741 0.5633407
64.00 0.8498729 0.5574791
128.00 0.8497786 0.5567284

Tuning parameter 'sigma' was held constant at a value of
.03274065

Accuracy was used to select the optimal model using the largest

H OO0 H H H OHF OH OH OH OH OH OH OH H

value.
# The final values used for the model were sigma = 0.03274065 and
C = 2.

plot(svm_fit)

0.875 o
I II".

—_ | &

< |

S 0.870 - \

= &

2 >

z

© \

= 0.865 ‘ &

v

wn

o

P

o

T 0.860

<1 \

b5 s \

S

& 0.855 S

a“ h -

S —

S 0.850 [ ——— -

o

(%)

<

0.845 [
T I I
0 50 100
Cost

Support Vector Machines with Radial Basis Function Kernel




2081 samples
147 predictor

2 classes: 'N', 'Y'

No pre-processing
Resampling: Cross-Validated (10 fold, repeated 5 times)
Summary of sample sizes: 1873, 1873, 1872, 1872, 1874, 1873,

Resampling results across tuning parameters:

C Accuracy Kappa
0.25 0.8564243 ©0.5456500
0.50 0.8619000 ©.5657169
1.00 0.8712159 0.5990942
2.00 0.8733313 0.6080527
4.00 0.8724650 0.6035754
8.00 0.8672695 ©.5856389

16.00 0.8598697 0.5588344
32.00 0.8547773 0.5441073
64.00 0.8535282 ©0.5398720

128.00 0.8525671 0.5368546

Tuning parameter 'sigma' was held constant at a value of
0.03274065

Accuracy was used to select the optimal model using the largest
value.

The final values used for the model were sigma = ©.03274065 and C = 2.
> test_pred_svm<- predict(svm _fit, newdata = testmc)

> confusionMatrix (test_pred_svm, testmc$DEATH_YN)

Confusion Matrix and Statistics

# Reference

# Prediction N Y

# N 612 66

#Y 31 160

#

# Accuracy : 0.8884

4
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# 95% CI : (0.8655, ©.9085)

# No Information Rate : 0.7399

# P-Value [Acc > NIR] : < 2.2e-16

#

# Kappa : 0.6946

# Mcnemar's Test P-Value : 0.0005561

#

# Sensitivity : 0.9518
# Specificity : ©.7080
# Pos Pred Value : 0.9027
# Neg Pred Value : 0.8377
# Prevalence : 0.7399
# Detection Rate : 0.7043
# Detection Prevalence : 0.7802
# Balanced Accuracy : 0.8299
#

# '"Positive’ Class : N

knn_fit <- train(DEATH_YN~., data = trainmc, method = "knn",
trControl=ctrl, metric=metric, tuneLength=50, na.action =
na.omit)

knn_fit

# 2081 samples
147 predictor

2 classes: 'N', 'Y'

No pre-processing
Resampling: Cross-Validated (10 fold, repeated 5 times)
Summary of sample sizes: 1873, 1873, 1873, 1874, 1873, 1873,

Resampling results across tuning parameters:

k Accuracy Kappa

#
#
#
#
#
#
#
#
#
# 5 0.8381545 0.4460898




# 7 0.8397956 0.4379334
# 9 0.8367215 0.4156099
11 0.8353716
13 0.8331614

#

H OH OHF OH OHF OH OF OH OHF OH OHF OH OHF OH OH OH OHF OH OHF OH OH OH OH OH OH OH OH K OH OH OH OH

15
17
19
21
23
25
27
29
31
33
35
37
39
41
43
45
47
49
51
53
55
57
59
61
63
65
67
69
71
73
75

(O]

O ® ©®© ®© ©®© 0O ® 0O ® 0©O 0O ®©O 0O ® 0O 0O 0O 0O O 0O O 0O OO QOO OO OO OO

.8319105
.8333542
.8322905
.8322923
.8324874
.8281600
.8279709
.8277795
.8273963
.8265291
.8261435
.8254709
.8252768
.8247003
.8234517
.8230675
.8228734
.8229704
.8232594
.8226843
.8222021
.8226801
.8224878
.8223912
.8215267
.8217195
.8212392
.8202781
.8196069
.8197049
.8195112

0.4043210

Q.
.3892877
.3939323
.3899462
.3916406
.3895104
.3690639
.3673524
.3659751
.3644648
.3600203
.3569290
.3524536
.3497496
.3456859
.3394299
.3377818
.3368207
.3359871
.3370053
.3340739
.3300980
.3320089
.3305308
.3287093
.3245650
.3243895
.3205457
.3151646
.3122309
.3115709
.3088503

(]

© ®©® ®© ®© © ®© ®© 0O © 0©0 ®© © 0O 0O 0O O 0O O O 0O O O OO QOO OO OGO

3963178
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# 77 ©.8198001 0.3086818
# 79 0.8194146 0.3055134
# 81 0.8197040 0.3050729
# 83 0.8190318 0.3015146
# 85 0.8190313 0.3006471
# 87 0.8184553 0.2972991
# 89 0.8185510 0.2966746
# 91 0.8184540 0.2950272
# 93 0.8180698 0.2926793
# 95 0.8186458 0.2943961
# 97 0©.8178780 0.2911948
# 99 0.8171083 0.2870252
# 101 0.8166280 0.2841169
# 103 0.8167232 0.2842185

#

# Accuracy was used to select the optimal model using the largest

value.

# The final value used for the model was k = 7.

plot(knn_fit)

0.840

0.835

1
-

0.830

0.825

0.820

Accuracy (Repeated Cross-Validation)

20

40

#Neighbors

knn_fit <- train(DEATH_YN~., data = trainmc, method = "knn",




trControl=ctrl, metric=metric, tunelLength=50, na.action =
na.omit)

> test_pred_knn<- predict(knn_fit, newdata = testmc)

> confusionMatrix (test_pred_knn, testmc$DEATH_YN)
Confusion Matrix and Statistics

# Reference

# Prediction N Y

# N 622 122
#Y 21 104
#

# Accuracy : 0.8354

# 95% CI : (0.8091, ©.8595)

# No Information Rate : ©.7399

# P-Value [Acc > NIR] : 1.144e-11

#

# Kappa : 0.5

# Mcnemar's Test P-Value : < 2.2e-16

#

# Sensitivity : 0.9673
# Specificity : 0.4602
# Pos Pred Value : 0.8360
# Neg Pred Value : 0.8320
# Prevalence : 0.7399
# Detection Rate : 0.7158
# Detection Prevalence : 0.8562
# Balanced Accuracy : 0.7138
#

# "Positive’ Class : N

set.seed(seed)

rf_fit <- train(DEATH_YN~., data = trainmc, method = "rf",
trControl=ctrl, metric=metric,

tuneLength=15, importance=TRUE,proximity=TRUE, na.action =
na.omit)

rf_fit
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# Random Forest

No pre-processing
Resampling: Cross-Validated (10 fold, repeated 5 times)
Summary of sample sizes: 1174, 1174, 1174, 1173, 1175, 1175,

Resampling results across tuning parameters:

mtry Accuracy Kappa
2 0.7820538 0.5601806
18 0.8491887 0.6972969
35 0.8484136 ©0.6958825
52 ©.8491980 0.6974626
69 ©0.8493530 0.6978030
86 0.8505721 0.7002963

103 0.8490254 0.6972652
120 0.8470360 0.6932114
136 ©.8487353 0.6966280
153 ©0.8498052 0.6989137
176 0.8493402 0.6978969
187 ©.8487353 0.6966961
204 0.8488798 0.6970128
221 0.8476654 0.6945459
238 0.8465873 0.6923908

H OH O H OH OHF OH OHF OH OHF OH OF OH OHF OH OF OH OH OH OH K OH OH OH

Accuracy was used to select the optimal model using the largest
value.
# The final value used for the model was mtry = 86.

plot(rf_fit)

test pred_rf <- predict(rf_fit, newdata = testmc)
confusionMatrix(test_pred_rf, testmc$DEATH_YN)

# Confusion Matrix and Statistics

Il




Reference
Prediction N Y
N 613 89
Y 30 137

Accuracy : 0.8631

Kappa : 0.6113

H OH O OH OH OH O OH OHF OH OH OH OH OH OF OH OH OH K OH OH OH H

95% CI : (0.8384, 0.8852)
No Information Rate : ©.7399
P-Value [Acc > NIR] : < 2.2e-16

Mcnemar's Test P-Value :

Sensitivity :
Specificity :

Pos Pred Value :

Neg Pred Value :
Prevalence :
Detection Rate :
Detection Prevalence :

Balanced Accuracy :

'Positive' Class :

®© ®© ® ®© ©

.056e-07

.9533
.6062
.8732
.8204
.7399
Q.

7054

0.8078
0.7798

N

imp<-varImp(rf_fit, scale =FALSE)

imp

#rf variable importance

# only 20 most important variables shown (out of 147)

#

# Importance

# AGE 36.164
# ALBUMIN 22.784
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H OH OH O OH OHF OH OH OHF OH OH OH OH OHF OH OH OH OH

CMPR_DSB_GRADE_L.3
L_tube_feeding.1
CMPR_DSB_GRADE_L.5
L_tube_feeding.®
BUN

pneumonia.®@

CR

pneumonia.l
multifocal large.1l
multifocal large.©
total_cowork
GAIBJA_TYPE.©O
CITY_SIZE.7
ipwon_period

HB

GLUCOSE_AC
jaewon_GW
CMPR_DSB_GRADE_L.1

17.727
17.064
16.814
15.204
13.060
12.935
11.674
11.672
11.520
11.352
11.087
10.067
9.378
8.536
7.912
7.218
6.912
5.677

AGE

CMPR_DSB_GRADE_L.3

CMPR_DSB_GRADE_L.5

Variable Importance

BUN
I
CR ——
——
multifocal_large.1 —
——
total_cowork |
——
CITY_SIZE.7 I
——
HB —
—
jaewon_GW —
—
0 5 10 15 20 25 30 35 40
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imp<-varImp(rf_fit, scale =TRUE)

imp

#

H OH HF OH OH OHF OH OH OH OH OH O OH OH OH OH OHF OH OH K OH OH OH OH

rf variable importance

only 20 most important variables shown (out of 147)

Importance

AGE 100.00

ALBUMIN 65.32

CMPR_DSB_GRADE_L.3 52.21
L_tube feeding.1 50.49
CMPR_DSB_GRADE_L.5 49.84
L_tube_feeding.@ 45.67
BUN 40.12

pneumonia.®@ 39.79
CR 36.52

pneumonia.l 36.52
multifocal_large.1 36.12
multifocal_large.©@ 35.69
total_cowork 35.00
GAIBJA _TYPE.@ 32.36
CITY_SIZE.7 30.57
ipwon_period 28.39
HB 26.77

GLUCOSE_AC 24.97
jaewon_GW 24.18
CMPR_DSB_GRADE_L.1 20.98
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CMPR_DSB_GRADE_L.3

CMPR_DSB_GRADE_L.5

Variable Importance

AGE

BUN

pneumonia.

multifocal_large.1

]
T —
I

total_cowork I
I

CITY_SIZE.7 ——

HB —
jaewon_GW ——
—

0 20 40 60 80 100

120

gbm_fit <- train(DEATH_YN~., data = trainmc, method = "gbm",

metric=metric, trControl=ctrl, tunelLength=10, verbose=FALSE,

na

#

H O OH OHF OH O H OHF OH OHF O OH O OH OH

.action = na.omit)

gbm_fit

Stochastic Gradient Boosting

2081 samples

147 predictor

2 classes: 'N', 'Y'

No pre-processing

Resampling: Cross-Validated (10 fold, repeated 5 times)

Summary of sample sizes: 1873, 1873, 1873, 1873, 1874, 1873,

Resampling results across tuning parameters:
interaction.depth n.trees Accuracy Kappa

1 50 0.8458406 0.4603123
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H OH OHF OH O OH OHF OH OHF OH OF OH OHF OH OHF OH OHF OH OH OH OH OH OH OH OH K OH OH OH OH OH OH OH OH OH
A A P P P P W W WWWWW W W WNDNDNDDNDDNDDNDMDNDNDDNMNDNNMNNPRPRRPRPRPRRPRPR PR R R BR

100
150
200
250
300
350
400
450
500

50
100
150
200
250
300
350
400
450
500

50
100
150
200
250
300
350
400
450
500

50
100
150
200
250
300

O ® ®© © ©®© © ®© © © ® ®O©O O 0O ® ®O© 0O ®©® ® ©O 0O ®O 0O O 0O 0O OO OO OO OO

.8576620
.8631418
.8641011
.8667000
.8679500
.8667966
.8675677
.8660343
.8660338
.8544917
.8634289
.8667975
.8681423
.8679519
.8683323
.8694881
.8677568
.8676648
.8678571
.8596821
.8660274
.8691002
.8686185
.8696771
.8696813
.8691011
.8690068
.8678539
.8657417
.8631372
.8708296
.8708346
.8717033
.8687225
.8677591

O ® ® © © © ®© © © ® ®O© 0O 0O ®O ®O© 0O ®©® ® O 0O ®O 0O O 0O O OO 0O OO OO OOOOOOO OO

.5305717
.5595801
.5664360
.5780322
.5840866
.5829369
.5857158
.5808889
.5817486
.5152425
.5619001
.5791580
.5860851
.5875709
.5907175
.5954579
.5922936
.5920622
.5929116
.5427980
.5761898
.5903053
.5914178
.5967496
.5971423
.5958089
.5958587
.5917934
.5864193
.5580862
.5936428
.5979725
.6036415
.5958440
.5933430
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H O H ¥ H HF HF O H OH OH OH OH O H OH O H OH H OHF OH OH O H OHF O H OH OH OHF OH OH OH OH H H O H OH OH OH
0 N N N N N N N N N Noo oo 111t D DN

350
400
450
500

50
100
150
200
250
300
350
400
450
500

50
100
150
200
250
300
350
400
450
500

50
100
150
200
250
300
350
400
450

O ® ® © © ®© ®© © © ®©® 0O ©O 0O 0O ©O©O O ® ® O 0O ®©®O ®O ©O O ©O O O O OO OO

.8677600
.8660251
.8651588
.8641959
.8605448
.8669908
.8655526
.8657486
.8668951
.8649766
.8625723
.8599738
.8593987
.8596886
.8633342
.8683333
.8675631
.8660265
. 8646808
.8636259
.8623781
.8617051
.8616071
.8608378
.8657367
.8669875
.8672746
.8665105
.8656446
.8632426
.8637211
.8643914
.8634303
.8629505
.8666982

O ®©® ® © © ® ®© © © ®©O 0O O 0O ®O ©O©O O ®O® ® O 0O O O O 0O O OO O OGO O O

.5948977
.5896208
.5876040
.5841348
.5535377
.5835743
.5815498
.5850922
.5894964
.5838793
.5774817
.5708066
.5688951
.5697274
.5641117
.5890496
.5894680
.5864107
.5828923
.5808139
.5774556
.5755023
.5754769
.5739950
.5715139
.5840844
.5892537
.5879612
.5864022
.5791666
.5804668
.5826361
.5800163
.5780440
.5773269




100
150
200
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300
350
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500
50
100
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200
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300
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200
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500

O VOV OV VU VOV VUV VU VUV O OV 00 0 00 00 00 00 00 0 0
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H ¥ H HF OHF OH H H H H ¥ H OHF OHF OH OH H H H OH OH OHF OHF OH OH OH OH K H K H OH
=
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of 10

O ®© O ® ©®© OO ®© 0O ®©® ®©O ©O O 0O ® 0O OO OO O

.8701602
.8685302
.8667966
.8670846
.8646817
.8630489
.8641025
. 8643008
.8645856
.8663163
.8660283
.8669866
.8670860
.8656396
.8662151
.8649679
.8648736
.8637188
.8625682

®© ® ® ®© ®© ® ®O ©O © ©

.8661236
.8678585
.8677600
.8657445
.8645911
.8639185
.8631497
.8640160
.8650673
.8641089

O ®© O ® ©®© OO ® 0O ® O ©O ®O 0O ® 0O OO OO O

.5957020
.5953597
.5897222
.5906228
.5838983
.5794627
.5820819
.5840213
.5839953
.5788130
.5846319
.5906435
.5919099
.5871260
.5896058
.5861512
.5870093
.5829436
.5793860

© ® ® ®© ®© ® O © & ©

.5772415
.5920147
.5934132
.5884063
.5834116
.5823690
.5802777
.5817082
.5852786
.5829041

Tuning parameter 'n.minobsinnode' was held constant at a value

Tuning parameter 'shrinkage' was held constant at a value of 0.1

# Accuracy was used to select the optimal model using the largest

value.

4

Ju




# The final values used for the model were n.trees = 200,

interaction.depth = 4, shrinkage = 0.1 and n.minobsinnode = 10.

plot(gbm_fit)

Max Tree Depth
7 o

0.870 —

0.865 —

0.860 —

0.855

0.850

Accuracy (Repeated Cross-Validation)

0.845

T T T | I
100 200 300 400 500
# Boosting Iterations

test_pred_gbm <- predict(gbm_fit, newdata = testmc)
confusionMatrix(test_pred_gbm, testmc$DEATH_YN)

Reference
Prediction N Y
N 609 76
Y 34 150

Accuracy : 0.8734

95% CI : (0.8495, 0.8948)

No Information Rate : ©.7399
P-Value [Acc > NIR] : < 2.2e-16

H OH OHF OH OHF O OH ¥ OH OH OB

Kappa : 0.65
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# Mcnemar's Test P-Value : 9.26e-05

Sensitivity : 0.9471
Specificity : 0.6637
Pos Pred Value : 0.8891
Neg Pred Value : 0.8152
Prevalence : 0.7399

Detection Rate : 0.7008
Detection Prevalence : 0.7883
Balanced Accuracy : 0.8054

H OH OHF OH O H O OH OHF OH OH OH

'Positive’ Class : N

imp<-varImp(gbm_fit, scale = FALSE)

imp

# gbm variable importance

#

# only 20 most important variables shown (out of 147)
#

# Overall

# AGE 183.10
# ALBUMIN 97.81
# L_tube_feeding.1 51.72
# CR 49.63
# BUN 48.91
# GLUCOSE_AC 46.53
# pneumonia.l 38.41
# ipwon_period 37.67
# HB 33.21
# total_cowork 32.96
# multifocal large.® 32.86
# pneumonia.@ 30.21
# HBA1C 27.45
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L_tube_feeding.® 22.59
jaewon_GW 20.66
CMPR_DSB_GRADE_L.5 20.49
CITY_SIZE.7 14.54

CMPR_DSB_GRADE_L.1 12.65
CMPR_DSB_GRADE_L.3 12.44
multifocal_large.1 11.03

H OH OHF OH OH O OH

Variable Importance

AGE

L_tube_feeding.1
BUN
pneumonia.i
HB
multifocal_large.O
HBA1C
jaewon_GW
CITY_SIZE.7

CMPR_DSB_GRADE_L.3

0O 20 40 60 80 100 120 140 160 180 200

imp<-varImp(gbm_fit, scale = TRUE)

imp

# gbm variable importance

#

# only 20 most important variables shown (out of 147)

#

# Overall

# AGE 100

# ALBUMIN 57.407

# L_tube_feeding.o 40.434

# BUN 32.265
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H OH OHF OH OH OHF OH OHF OH OH OH OH OH OH OH OH

GLUCOSE_AC
CR
pneumonia.®@
ipwon_period
HB

HBA1C

multifocal_large.

total_cowork
jaewon_GW
pneumonia.l
L_tube_feeding.1

CMPR_DSB_GRADE_L.
CMPR_DSB_GRADE_L.
multifocal_large.
CMPR_DSB_GRADE_L.
CMPR_DSB_GRADE_L.

29.929
29.032
27.916
25.77
24.541
20.272
0 16.846
16.706
15.115
14.555
14.007
7.817
7.052
6.706
6.17
5.143

w N R RRrun

AGE
L_tube_feeding.1
BUN
pneumonia.

HB
multifocal_large.0
HBA1C
jaewon_GW
CITY_SIZE.7
CMPR_DSB_GRADE_L.3

Variable Importance

0 20 40 60 80 100 120
> rpart_fit <- train(DEATH_YN~., data = trainmc, method =
Ilrpar‘tll)
> rpart_fit
CART
BH=E 259



2081 samples
147 predictor

2 classes: 'N', 'Y’

#

#

#

#

# No pre-processing

# Resampling: Bootstrapped (25 reps)

# Summary of sample sizes: 2081, 2081, 2081, 2081, 2081, 2081,
# Resampling results across tuning parameters:
#
#
#
#
#
#
#

cp Accuracy Kappa
0.03731343 0.8145619 0.3664190
0.08528785 ©0.8002250 ©0.3227488
0.14712154 ©0.7843474 ©.1772301

Accuracy was used to select the optimal model using the largest

value.
# The final value used for the model was cp = ©0.03731343.

plot(rpart_fit)

0.815

0.810

0.805 —

0.800

0.795 o

Accuracy (Bootstrap)

0.790 —

0.785 S

T T T T T
0.04 0.06 0.08 0.10 0.12 0.14

Complexity Parameter

test_pred_rpart <- predict(rpart_fit, newdata = testmc)




confusionMatrix (test_pred_rpart, testmc$DEATH_YN)

# Reference
Prediction N Y

Kappa : 0.404

H OH OH OH OHF OH OH OH OH OH OH OH OH OH OH OH OH OH OH OH OH OH

Mcnemar's Test P-Value :

Sensitivity :
Specificity :

Pos Pred Value :

Neg Pred Value :
Prevalence :
Detection Rate :
Detection Prevalence :

Balanced Accuracy :

'Positive' Class :

N 625 145

Y 18 81

Accuracy : 0.8124

95% CI : (0.7849, 0.8379)

No Information Rate : ©.7399
P-Value [Acc > NIR] : 2.925e-07

< 2.2e-16

0.9720
0.3584
0.8117
0.8182
0.7399
0.7192
0.8861
0.6652

imp<-varImp(rpart_fit, scale =TRUE)

imp

# AGE 126.330119
# ALBUMIN 160.554024
# BUN 5.290000
# CAREPSN_CD.11 23.318628
# CAREPSN_CD.3 94.677169
# Chronic_old.o 4.576784
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H OH OH O OH OHF OH OH OHF OH OH OH OH OHF OH OH OH OH

p

Chronic_old.1 4.576784
CMPR_DSB_GRADE_L.1 16.162466
CMPR_DSB_GRADE_L.2 17.761503
CMPR_DSB_GRADE_L.5 19.850712
CMPR_DSB_GRADE.1 4.641653
CMPR_DSB_GRADE .2 13.310000
CR 44 .932035

GLUCOSE_AC 4.558651
HB 22.574412

L_tube_feeding.® 30.430029
L_tube_feeding.1 30.430029
LTC_REDU_TYPE.C 87.480856
LTC_REDU_TYPE.D 104.719361
PCT_ARFF_SCORE 6.022037
RCG_RCGT_SCORE 92.165920
SEX.1 14.417745

SEX.2 14.417745

TNDNC_ARFF_SCORE 35.955768

lot(rpart_fit)

AGE

CAREPSN_CD.3
LTC_REDU_TYPE.C
TNDNC_ARFF_SCORE
L_tube_feeding.0

HB
CMPR_DSB_GRADE_L.2
SEX.2
CMPR_DSB_GRADE.2
BUN

Chronic_old.1

Variance Importance

GLUCOSE_AC
0 20 40 60 80 100 120 140 160 180
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tunedxgbgrid <- expand.grid(nrounds=500, max_depth=7, eta=0.01,
gamma=0, colsample_bytree=0.6, min_child_weight=1, subsample=0.8)

ctrl <- trainControl(method="repeatedcv",

number=10, repeats=5,classProbs = TRUE)

set.seed(seed)
xgb_fit <- train(DEATH_YN~., data = trainmc, method = "xgbTree",

metric=metric, trControl=ctrl, tuneGrid=tunedxgbgrid,na.action =

na.omit)

xgb_fit

# eXtreme Gradient Boosting

#

# 2081 samples

# 147 predictor

# 2 classes: 'N', 'Y'

#

# No pre-processing

# Resampling: Cross-Validated (10 fold, repeated 5 times)

# Summary of sample sizes: 1873, 1873, 1872, 1872, 1874, 1873,

# Resampling results:

#

# Accuracy Kappa

# 0.8694889 0.584074

#

# Tuning parameter 'nrounds' was held constant at a value of 500
# Tuning parameter 'max_depth' was held constant at a value of 7
# parameter 'colsample_bytree' was held constant at a value of 0.6
# Tuning parameter 'min_child_weight' was held constant at a
value of

#1

# Tuning parameter 'subsample' was held constant at a value of 0.8

test_pred_xgb <- predict(xgb_fit, newdata = testmc)
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# Reference

Kappa : 0.6704

Mcnemar's Test P-Value :

Sensitivity :
Specificity :

Pos Pred Value :

Neg Pred Value :
Prevalence :
Detection Rate :
Detection Prevalence :

Balanced Accuracy :

H OH OH OH OHF OH OH OH OH OH OH OH OH OH OH OH OH OH OH OH OH OH

'Positive' Class :

imp<-varImp(xgb_fit, scale

imp

# only 20 most important va
#

confusionMatrix(test_pred_xgb, testmc$DEATH_YN)

Prediction N Y
N 618 77
Y 25 149
Accuracy : 0.8826
95% CI : (0.8593, 0.9033)
No Information Rate : ©.7399
P-Value [Acc > NIR] : < 2.2e-16

4.424e-07

0.9611
0.6593
0.8892
0.8563
0.7399
0.7112
0.7998
0.8102

= FALSE)

riables shown (out of 147)

# Overall

# AGE 0.161187

# ALBUMIN 0.092533
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# L_tube_feeding.@ 0.065175
# BUN 0.052007
# GLUCOSE_AC 0.048241
# CR 0.046796
# pneumonia.@ 0.044998
# ipwon_period 0.041538
# HB 0.039556
# HBA1C 0.032675
# multifocal_large.@ 0.027154
# total_cowork 0.026928
# jaewon_GW 0.024364
# pneumonia.l 0.023461
# L_tube_feeding.1 0.022578
# CMPR_DSB_GRADE_L.5 0.012600
# CMPR_DSB_GRADE_L.1 0.011366
# multifocal_large.1l 0.010809
# CMPR_DSB_GRADE_L.2 0.009946
# CMPR_DSB_GRADE_L.3 0.008289
#

Variable Importance

AGE

L_tube_feeding.0
GLUCOSE_AC
pneumonia.0
HB
multifocal_large.0
jaewon_GW
L_tube_feeding.1
CMPR_DSB_GRADE_L.1
CMPR_DSB_GRADE_L.2 mm

—

o

0.02 0.04 0.06 0.08 0.1 0.12 0.14 0.16 0.18

imp<-varImp(xgb_fit, scale = TRUE)

4
Jhu




imp

# xgbTree variable importance

#

# only 20 most important variables shown (out of 147)
#

# Overall

# AGE 100.000
# ALBUMIN 57.407
# L_tube_feeding.o 40.434
# BUN 32.265
# GLUCOSE_AC 29.929
# CR 29.032
# pneumonia.@ 27.916
# ipwon_period 25.770
# HB 24.541
# HBA1C 20.272
# multifocal_large.0 16.846
# total_cowork 16.706
# jaewon_GW 15.115
# pneumonia.l 14.555
# L_tube_feeding.1 14.007
# CMPR_DSB_GRADE_L.5 7.817
# CMPR_DSB_GRADE_L.1 7.052
# multifocal_large.l1 6.706
# CMPR_DSB_GRADE_L.2 6.170
# CMPR_DSB_GRADE_L.3 5.143




Variable Importance

AGE

L_tube_feeding.0
GLUCOSE_AC
pneumonia.0
HB
multifocal_large.0
jaewon_GW

L_tube_feeding.1

CMPR_DSB_GRADE_L.1 mem

CMPR_DSB_GRADE_L.2 w=m

“ 1

20 40 60 80 100 120

ovrctrl <- trainControl(method="repeatedcv"”, number=10,
repeats=5,
savePredictions="'final"',
classProbs=TRUE,
summaryFunction = twoClassSummary,
allowParallel=TRUE,
index = createFolds(trainmc$DEATH_YN, 10))
metric <- "ROC"
algorithmList <-
c('nnet', 'svmRadial', "knn', "rpart','rf', ‘'gbm', 'xgbTree")

model DEATH <- caretList(DEATH_YN~., data=trainmc,
metric=metric,
trControl=ovrctrl,
methodList= algorithmlList,
tunelList = NULL,#ClassProbs=F,
continue_on_fail = FALSE)# ,na.action =

na.omit) # na.action = na.roughfix
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stctrl <- trainControl(method="repeatedcv"”, number=10, repeats=5,
savePredictions=TRUE, classProbs=TRUE,
summaryFunction = twoClassSummary,
allowParallel=TRUE,
index = createFolds(trainmc$DEATH_YN, 10))

set.seed(seed)

stack.rf_DEATH <- caretStack(model_DEATH, method="rf",
metric="ROC", trControl=stctrl)

print(stack.rf_DEATH)

# A rf ensemble of 2 base models: nnet, svmRadial, knn, rpart, rf,

gbm, xgbTree

Ensemble results:

Random Forest

18729 samples
7 predictor

2 classes: 'N', 'Y'
No pre-processing

Summary of sample sizes: 208, 209, 208, 208, 208, 208,

Resampling results across tuning parameters:

#

#

#

#

#

#

#

#

#

# Resampling: Cross-Validated (10 fold, repeated 5 times)
#

#

#

# mtry ROC Sens Spec

# 2 0.5 NaN NaN

# 4 0.5 NaN NaN

#7 0.5 NaN NaN

#

# ROC was used to select the optimal model using the largest

value.




# The final value used for the model was mtry = 2.

test_pred_DEATH <- predict(stack.rf_DEATH, newdata = testmc)
confusionMatrix(test pred DEATH, testmc$DEATH_YN)
Confusion Matrix and Statistics

# Reference

# Prediction N Y

# N 609 78

# Y 34 148

#

# Accuracy : 0.8711

# 95% CI : (0.8470, ©.8927)

# No Information Rate : ©.7399

# P-Value [Acc > NIR] : < 2.2e-16
#

# Kappa : 0.6426

# Mcnemar's Test P-Value : 4.842e-05
#

# Sensitivity : 0.9471
# Specificity : 0.6549
# Pos Pred Value : 0.8865
# Neg Pred Value : 0.8132
# Prevalence : 0.7399
# Detection Rate : 0.7008
# Detection Prevalence : 0.7906
# Balanced Accuracy : 0.8010
#

# '"Positive’ Class : N

>
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result=1m(Live_days~ipwon_period+AGE+SEX+SIDO_NM+CITY_SIZE+GAIBJA T
YPE+CMPR_DSB_GRADE+MAIN_DSB_TYPE+CMPR_DSB_GRADE_L+MAIN_DSB_TYPE_L

+
+L_tube_feeding+pneumonia+Infarction+SAH+SDH+ICH+IVH+Focal_small+
multifocal large+Acute_recent+Chronic_old

+
+Temporal+Cerebellum+BG+brain_stem+Thalamus+MCA+Aneurysm+Coil+cra
niotomy+smoke_yn+drink_yn

+
+ALBUMIN+BUN+CR+GLUCOSE_AC+HB+HBA1C+jaewon_GW+total cowork+pum_co
work, data=Data_final)

> summary(result)

Call:

Im(formula = Live_days ~ ipwon_period + AGE + SEX + SIDO_NM +
CITY_SIZE + GAIBJA_TYPE + CMPR_DSB_GRADE + MAIN_DSB_TYPE +
CMPR_DSB_GRADE_L + MAIN_DSB_TYPE_L + L_tube_feeding +

pneumonia +
Infarction + SAH + SDH + ICH + IVH + Focal_small +
multifocal_ large +
Acute_recent + Chronic_old + Temporal + Cerebellum + BG +
brain_stem + Thalamus + MCA + Aneurysm + Coil + craniotomy +
smoke_yn + drink_yn + ALBUMIN + BUN + CR + GLUCOSE_AC + HB +
HBA1C + jaewon_GW + total_cowork + pum_cowork, data =
Data_final)

Residuals:
Min 1Q Median 3Q Max
-2782.9 -675.2 -47.2 624.9 3796.8

Coefficients: (6 not defined because of singularities)
Estimate Std. Error t value Pr(>|t])
(Intercept) 3661.9860 526.1608 6.960 4.2le-12 ***




ipwon_period

AGE

SEX2
SIDO_NM2
SIDO_NM3
SIDO_NM4
SIDO_NM5
SIDO_NM6
SIDO_NM7
SIDO_NM8
SIDO_NM9
SIDO_NM10
SIDO_NM11
SIDO_NM12
SIDO_NM13
SIDO_NM14
SIDO_NM15
SIDO_NM16
SIDO_NM17
CITY_SIZE2
CITY_SIZE3
CITY_SIZE4
CITY_SIZES
CITY_SIZE6
CITY_SIZE7
CITY_SIZES8
GAIBJA_TYPE1
GAIBJA_TYPE2
GAIBJA_TYPE3
GAIBJA_TYPE4
GAIBJA_TYPES
GAIBJA_TYPE6
GAIBJA_TYPE7
GAIBJA_TYPES
GAIBJA_TYPE9

8.0676
-25.3162
57.3669
-495.7921
-862.3053
-31.6609
-1049.8113
67.5984
464.3649
-1077.6408
-119.1778
253.1752
-71.2884
-427.4683
-685.1712
-412.0281
-256.9915
-177.7513
24.2253
-232.9987
180.1639
NA
-212.4848
-196.7662
-65.9322
907.2581
530.7412
396.1655
537.2362
482.9498
476.8966
449.2077
333.7787
431.2357
316.1747

1.

5247

48.4744

330.
366.
127.
362.
394.
951.
.4700

52.
211.
321.
291.
287.
244,
248.
351.
615.

66.
219.

951

55.
L4775
464 .
528.
460.
460.
461.
462.
460.
460.
463.
459.
461.

50

1862
4514
0812
8829
4934
2194

9912
0683
2695
7657
0798
7039
8241
1764
1701
0181
5369
NA
1872

0357
3715
7933
6508
8499
0310
3052
2818
2251
9593
7987

5.291 1.31e-07 ***
1.6769 -15.097 < 2e-16 ***
1.183 0.236731
-1.502 0.133324
-2.353 0.018684

-0.
-2.
Q.
Q.
-1.
-2.

1.
-0.
-1.
-2.
-1.
-1.
.506
.039
.529
.821

® ®© ®© ®© P KP P O® Rr BB

249 0.
893 0.
Q.
0.625461
0.257475
0.024588
0.230436
0.824411
0.143002
Q.
0
0
0
0
0
(4]

171
488
133
249
199
222
465
387
684
033

NA

.850
.898
.142
.717
.152
.860
.163
.045
.036
.976
.721
.938
.685

® ®© ® ®© ® ®©O ® ®O ® O ® VU ©®

803271
003845
863957

017066

NA

.000121
.92e-05
.887023
.086073 .
.249501
.389855
.244835
.295985
.300270
.329177
.471243
.348555
.493615

k%

.092334 .
.301774
.612784
.968590
.000423
.411912

% k%

%k k

* %k %k
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GAIBJA_TYPE10
GAIBJA_TYPE11
GAIBJA_TYPE12
GAIBJA_TYPE13
GAIBJA_TYPE14
GAIBJA_TYPE15
GAIBJA_TYPE16
GAIBJA_TYPE17
GAIBJA_TYPE18
GAIBJA_TYPE19
GAIBJA_TYPE20
CMPR_DSB_GRADE1
CMPR_DSB_GRADE2
CMPR_DSB_GRADE3
CMPR_DSB_GRADE4
CMPR_DSB_GRADES
CMPR_DSB_GRADE6
MAIN_DSB_TYPE1
MAIN_DSB_TYPE2
MAIN_DSB_TYPE3
MAIN_DSB_TYPE4
MAIN_DSB_TYPE5
MAIN_DSB_TYPE6
MAIN_DSB_TYPES
MAIN_DSB_TYPE9
MAIN_DSB_TYPE10
MAIN_DSB_TYPE11l
MAIN_DSB_TYPE12
MAIN_DSB_TYPE14
MAIN_DSB_TYPE15
CMPR_DSB_GRADE_L1
CMPR_DSB_GRADE_L2
CMPR_DSB_GRADE_L3
CMPR_DSB_GRADE_L4
CMPR_DSB_GRADE_L5

496.
341.
550.
371.
519.
442.
445.
504.
613.
541.
529.

71.
153.
269.
158.
446.
348.
-1097.
-1034.

-823.

-838.
-1057.
-1177

-467.

-742.
-1669.
-1997.
-2888.
-899.

687.
417.
-201

4381
1432
2502
0136
6929
0987
3898
5604
2314
1780
4426
7746
2879
9762
2106
9712
8729
5059
8903
7301
0259
6849

.5909

9184
5103
0839
0914
1543
8982
NA
8252
7359
3624
8369
1088

462.
461.
458.
460.
460.
459.
458.
457.
456.
456.
455,
1003.
996.
1001.
982.
994,
987.
995,
971.
1031.
1060.
1025.
1072.
1118.
1067.
1435.
1241.
1180.
1087.

o O 0o O o P P P OO R ®© P O R

® ® ©®© ® ® ® ® O ® ® ®0 ® ®© O ® ® O ®O O ® O O ®O OO OO

.282751
.460267
.230474
.420560
.259104
.336213
.331075
.270548
.179429
.236328
.245343
.943009
.877766
.787468
.872088
.653067
.723818
.270284
.286640
.424526
.429462
.302451
.272164
.675742
.486589
.245085
.107794
.014503
.407827

NA

.002927
.036374
.505245
.424554
.097891 .




CMPR_DSB_GRADE_L6 NA
MAIN_DSB_TYPE_L1 602.3318
MAIN_DSB_TYPE_L2 709.8949
MAIN_DSB_TYPE_L3 457.1146
MAIN_DSB_TYPE_L4  482.2526
MAIN_DSB_TYPE_L5 911.0374
MAIN_DSB_TYPE_L6 336.1281
MAIN_DSB_TYPE_LS8 NA
MAIN_DSB_TYPE_L9 50.6959
MAIN_DSB_TYPE_L10 1083.1795
MAIN_DSB_TYPE_L11 1065.0757
MAIN_DSB TYPE_L12 1613.3950
MAIN_DSB_TYPE_L14 NA
MAIN_DSB_TYPE_L15 NA
L_tube_feedingl -252.5080
pneumonial -162.0117
Infarctionl 88.5182
SAH1 42.2602
SDH1 204.5093
ICH1 -244.9451
IVH1 -236.5221
Focal_smalll 54.7965
multifocal_largel -152.3883
Acute_recentl -9.4431
Chronic_old1l 128.1326
Temporall 135.5661
Cerebelluml -37.8516
BG1 66.5906
brain_steml -101.2757
Thalamusl 48.0326
MCA1 -65.0828
Aneurysml 11.5391
Coil1l 253.0840
craniotomyl 176.2629
smoke_yn2 -92.1750

1390
1366
1412

1430.
1797.
1718.

1676

NA

.4918
.6266
.1184
1431.
1409.
1438.

7642
2196
3763
NA
2146
3251
7563

.6894

NA
NA

62.4545

40.4771

59.5152
73.6616
73.9073
51.4472
85.6272

43.2576

49.

6842

46.8892
51.8740
76.2464
59.2162
46.3552
71.5656
64.4978
46.4504
53.2607
97.7750
78.6039
42.7600

NA NA
.433 0.664918
.519 0.603487
.324 0.746183
.337 0.736274
.646 0.518018
.234 0.815246
NA NA
0.035 0.971726
0.603 0.546782
0.620 0.535519
0.962 0.336006
NA NA
NA NA
-4.043 5.42e-05 ***
-4.003 6.43e-05 ***
1.487 0.137041
0.574 0.566211
2.767 0.005692 **
-4.761 2.02e-06 ***
-2.762 0.005778 **
1.267 0.205349
-3.067 0.002182 **
-0.201 0.840407
2.470 0.013567 *
1.778 ©0.075511 .
-0.639 0.522738
1.437 0.150962
-1.415 0.157136
0.745 0.456504
-1.401 0.161286
0.217 0.828494
2.588 0.009691 **
2.242 0.025011 *
-2.156 0.031196 *

®© ®© ®© ®© O ©®
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smoke_yn3 -161.9347 54.7615 -2.957 0.003131 **

drink_yn2 -168.5373 57.1147 -2.951 0.003195 **
drink_yn3 -236.6559 47.5343 -4.979 6.79e-07 ***
ALBUMIN -239.4982 44.3137 -5.405 7.03e-08 ***
BUN -13.8243 2.6246 -5.267 1.49e-07 ***
CR 48.5361 24.9131 1.948 0.051487 .

GLUCOSE_AC -1.5502 0.4599 -3.370 0.000760 ***
HB 55.2838 11.5601 4.782 1.82e-06 ***
HBA1C 64.3654 16.8222 3.826 0.000133 ***
jaewon_GW -7.4694 1.7313 -4.314 1.66e-05 ***
total_cowork -36.8833 4.3156 -8.547 < 2e-16 ***
pum_cowork 68.2425 28.8323 2.367 0.018006 *

Signif. codes: © ‘***’@.001 “**’ 0.01 ‘*’0.05 ‘.’.1 1

Residual standard error: 942.8 on 2838 degrees of freedom
Multiple R-squared: ©.3115, Adjusted R-squared: ©0.2846
F-statistic: 11.57 on 111 and 2838 DF, p-value: < 2.2e-16
plot(result)
Hit <Return> to see next plot:

Residuals vs Fitted
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Hit <Return> to see next plot:

Normal Q-Q

Standardized residuals

Theoretical Quantiles
Im(Live_days ~ ipwon_period + AGE + SEX + SIDO_NM + CITY_SIZE + GAIBJA_TYPE ..

Hit <Return> to see next plot:
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Hit <Return> to see next plot:

Residuals vs Leverage
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> result_2=step(result, direction="backward")
plot(result_2)

Hit <Return> to see next plot:

Residuals vs Fitted
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Hit <Return> to see next plot:
Normal Q-Q

Standardized residuals
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Im(Live_days ~ ipwon_period + AGE + CITY_SIZE + CMPR_DSB_GRADE L + L_tube f ..

Hit <Return> to see next plot:
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Hit <Return> to see next plot:




Residuals vs Leverage
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> summary(result_2)
Call:
Im(formula = DEATH_YN ~ AGE + SEX + CITY_SIZE + CMPR_DSB_GRADE

MAIN_DSB_TYPE + CMPR_DSB_GRADE_L + L_tube_feeding +
pneumonia +

SDH + ICH + IVH + Focal_small + multifocal_large +
Acute_recent +

brain_stem + Aneurysm + Coil + ALBUMIN + BUN + CR +
GLUCOSE_AC +

HB + jaewon_GW + pum_cowork, data = Data_final)

Residuals:
Min 1Q Median 3Q Max
-1.0743 -0.1928 -0.0541 ©.1123 1.1418

Coefficients: (2 not defined because of singularities)
Estimate Std. Error t value Pr(>]|t])




(Intercept)

AGE

SEX2

CITY_SIZE2
CITY_SIZE3
CITY_SIZE4
CITY_SIZES
CITY_SIZE6
CITY_SIZE7
CITY_SIZES
CMPR_DSB_GRADE1
CMPR_DSB_GRADE2
CMPR_DSB_GRADE3
CMPR_DSB_GRADE4
CMPR_DSB_GRADES
CMPR_DSB_GRADE6
MAIN_DSB_TYPE1
MAIN_DSB_TYPE2
MAIN_DSB_TYPE3
MAIN_DSB_TYPE4
MAIN_DSB_TYPES5
MAIN_DSB_TYPE6
MAIN_DSB_TYPE8
MAIN_DSB_TYPE9
MAIN_DSB_TYPE10
MAIN_DSB_TYPE1l1
MAIN_DSB_TYPE12
MAIN_DSB_TYPE14
MAIN_DSB_TYPE15
CMPR_DSB_GRADE_L1
CMPR_DSB_GRADE_L2
CMPR_DSB_GRADE_L3
CMPR_DSB_GRADE_L4
CMPR_DSB_GRADE_L5
CMPR_DSB_GRADE_L6

1.3680880 0.0782912 17.474
0.0061796 ©0.0005195 11.896 < 2e-16 ***
-0.0612800 0.0139626

0.0520778 ©.0210338

0.0634164 0.0449182

Q.

Q.
Q.
Q.
Q.
Q.
Q.
Q.
Q.
Q.
Q.

-0.
-0.
-0.
.0881195
.2163423

1005160
0131021
0236277
1901250
0082392
8533718
6446583
6973487
5675386
5070147
4893608

.2325934
.2617657
.1967296
.2847167
.3022788
.1352572
.5492589
.2093353
.3424211
.0223481
.3098591
.1718252

NA
6416134
4252258
0494609

NA

Q.
.0177450
.0164407
.0338433

® ®© O ®© ©

© ® ® ® ® ® O ® ® O O®© ® ® 0 0 0 0 &® & oo

0502460

0898882

.2424986
.2379081
.2413028
.2340676
.2334651
.2322049
.2247912
.2254521
.2282152
.2268039
.2328855
.2419078
.2908209
.2339812
.2687771
.2744162
.2742072
.2750153

NA

.0741586
.0650711
.0971815
.0951354
.0888736

NA

< 2e-16 ***

-4.389 1.18e-05 ***

2.476
1.412
.000
.738
437
.618
.092
.519
.710
.890
.425
.172
2.107
-1.035
-1.161
-0.862
-1.255
-1.298
-0.559
-1.889
-0.895
-1.274
-0.081
1.130
-0.625
NA
-8.652
-6.535
-0.509
0.926
2.434
NA

NN NN WS RN

Q.
Q.
2.
Q.
0
(4]
0
0
(4]
0
Q.
(4]
0
0
(4]
0
0
(4]
(]
(]
(4]
0

0.013346 *
0.158110
0.045542 *

460360
150786
12e-08 ***
926974
.000440 ***
.006774 **
.003882 **
.015383 *
.029960 *
.035164 *
300891
.245709
.388739
.209455
.194400
.576118
.059039 .
.371039
.202767
.935099
.258562
.532162
NA

< 2e-16 ***
7.50e-11 ***
0.610824
0.354391
0.014982 *
NA
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L_tube_feedingl 0.2203344 0.0198854
pneumonial 0.1236117 ©0.0130919
SDH1 -0.0511272 0.0225680
ICH1 -0.0262236 ©0.0157092
IVH1 0.1521735 0©.0271270
Focal_smalll -0.0305576 0.0130281
multifocal_largel ©0.1269455 ©.0160205
Acute_recentl 0.0198919 0.0131377
brain_steml 0.0599641 0.0228015
Aneurysml -0.0519983 0.0156830
Coil1l -0.1461262 ©.0288353
ALBUMIN -0.1111647 ©.0143398
BUN 0.0012650 ©0.0008482
CR 0.0155330 0.0075404
GLUCOSE_AC 0.0004571 ©0.0001219
HB -0.0197426 ©0.0037176
jaewon_GW 0.0008715 ©0.0004291
pum_cowork 0.0266370 0.0081010
Signif. codes: © ***’ 9,001 **’ @,

11.080 < 2e-16 ***
9.442 < 2e-16 ***
-2.265 0.023557 *
-1.669 0.095162 .
5.610 2.22e-08 ***
-2.346 0.019068 *

7.924 3.25e-15 ***

1.514 0.130106
2.630 0.008588 **
-3.316 0.000926 ***
-5.068 4.28e-07 ***
-7.752 1.24e-14 ***

1.491 0.135978
2.060 0.039492 *
3.749 0.000181 ***

-5.311 1.18e-07 ***
2.031 0.042364 *
3.288 0.001021 **

€%

01

Residual standard error: 0.3111 on 2899 degrees of freedom

Multiple R-squared:
F-statistic: 51.8 on 50 and
anova(result, result_2)

Analysis of Variance Table

0.4719, Adjusted R-squared:

2899 DF,

0.4628
p-value: < 2.2e-16

Model 1: Live_days ~ ipwon_period + AGE + SEX + SIDO_NM +

CITY_SIZE +

GAIBJA_TYPE + CMPR_DSB_GRADE + MAIN_DSB_TYPE +

CMPR_DSB_GRADE_L +

MAIN_DSB_TYPE_L + L_tube_feeding + pneumonia + Infarction +

SAH + SDH + ICH + IVH + Focal _small + multifocal large +

Acute_recent + Chronic_old + Temporal + Cerebellum + BG +
brain_stem + Thalamus + MCA + Aneurysm + Coil + craniotomy +

Zlet

21z

78t |

or

=

=
=23 x

9.05 <.’ 0.1 1




smoke_yn + drink_yn + ALBUMIN + BUN + CR + GLUCOSE_AC + HB +
HBA1C + jaewon_GW + total_cowork + pum_cowork
Model 2: Live_days ~ ipwon_period + AGE + CITY_SIZE +
CMPR_DSB_GRADE_L +
L_tube_feeding + pneumonia + SDH + ICH + IVH + Focal _small +
multifocal_large + Chronic_old + Temporal + BG + Coil +
craniotomy +
smoke_yn + drink_yn + ALBUMIN + BUN + GLUCOSE_AC + HB + HBA1C +
jaewon_GW + total cowork + pum_cowork
Res.Df RSS Df Sum of Sq F Pr(>F)
1 2838 2522457340
2 2910 2600201291 -72 -77743951 1.2149 0.1071

# DEATH_YN

result=1m(DEATH_YN~ipwon_period+AGE+SEX+SIDO_NM+CITY_SIZE+GAIBJA_
TYPE+CMPR_DSB_GRADE+MAIN_DSB_TYPE+CMPR_DSB_GRADE_L+MAIN DSB_TYPE_
L+L_tube_feeding+pneumonia+Infarction+SAH+SDH+ICH+IVH+Focal small
+multifocal_large+Acute_recent+Chronic_old+Temporal+Cerebellum+BG
+brain_stem+Thalamus+MCA+Aneurysm+Coil+craniotomy+smoke_yn+drink_
yn+ALBUMIN+BUN+CR+GLUCOSE_AC+HB+HBA1C+jaewon_GW+total_cowork+pum_

cowork, data=Data_final)

Call:

Im(formula = DEATH_YN ~ ipwon_period + AGE + SEX + SIDO_NM +
CITY_SIZE + GAIBJA_TYPE + CMPR_DSB_GRADE + MAIN_DSB_TYPE +
CMPR_DSB_GRADE_L + MAIN_DSB_TYPE_L + L_tube_feeding +

pneumonia +
Infarction + SAH + SDH + ICH + IVH + Focal_small +

multifocal large +
Acute_recent + Chronic_old + Temporal + Cerebellum + BG +
brain_stem + Thalamus + MCA + Aneurysm + Coil + craniotomy +
smoke_yn + drink_yn + ALBUMIN + BUN + CR + GLUCOSE_AC + HB +
HBA1C + jaewon_GW + total_cowork + pum_cowork, data =

Data_final)
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Residuals:
Min 1Q Median 3Q Max
-1.0634 -0.1918 -0.0543 0.1166 1.1271

Coefficients: (6 not defined because of singularities)
Estimate Std. Error t value Pr(>]|t])

(Intercept) 1.5352458 ©.1737819 8.834 < 2e-16 ***
ipwon_period -0.0005202 0.0005036 -1.033 0.30169
AGE 0.0060581 0.0005538 10.938 < 2e-16 ***

SEX2 -0.0661767 ©0.0160103 -4.133 3.68e-05 ***

SIDO_NM2 0.0160869 0.1090548 0.148 0.88274
SIDO_NM3 0.0164214 0.1210326 ©.136 ©0.89209
SIDO_NM4 -0.0290219 0.0419727 -0.691 0.48934
SIDO_NM5 0.1332981 0.1198540 1.112 0.26616
SIDO_NMé -0.0770637 0.1302944 -0.591 0.55426
SIDO_NM7 -0.0559158 0.3141714 -0.178 0.85875
SIDO_NM8 0.8130156 ©0.3142541 2.587 ©.00973 **
SIDO_NM9 -0.0111717 0©.0175021 -0.638 0.52333
SIDO_NM10 -0.0142540 0.0697122 -0.204 0.83800
SIDO_NM11 0.1008507 0.1061098 ©.950 0.34197
SIDO_NM12 0.1341820 0.0963652 1.392 0.16390
SIDO_NM13 0.0799460 0.0948175 0.843 0.39921
SIDO_NM14 0.1458284 0.0808215 1.804 0.07129 .
SIDO_NM15 0.0076005 0.0821823 ©0.092 0.92632
SIDO_NM16 -0.0039015 0.1159875 -0.034 0.97317
SIDO_NM17 -0.2567636 0.2031801 -1.264 0.20643
CITY_SIZE2 0.0551849 0.0218046 2.531 0.01143 *
CITY_SIZE3 -0.0205324 0.0725093 -0.283 0.77707
CITY_SIZE4 NA NA NA NA
CITY_SIZES 0.0111069 0.0182274 ©.609 0.54234
CITY_SIZE6 0.0253896 0.0166719 1.523 0.12790
CITY_SIZE7 0.0495696 0.1532630 ©0.323 0.74639
CITY_SIZES8 -0.1159594 0.1745120 -0.664 0.50644
GAIBJA_TYPE1 -0.1097810 0.1521921 -0.721 0.47076
GAIBJA_TYPE2 -0.1182240 0.1521450 -0.777 0.43720




GAIBJA_TYPE3 -0.1778537
GAIBJA_TYPE4 -0.1490888
GAIBJA_TYPES -0.1220548
GAIBJA_TYPE6 -0.1637090
GAIBJA_TYPE7 -0.1465397
GAIBJA_TYPES -0.1561429
GAIBJA_TYPE9 -0.1090312
GAIBJA_TYPE10 -0.1049850
GAIBJA_TYPE11 -0.1115845
GAIBJA_TYPE12 -0.1267056
GAIBJA_TYPE13 -0.1482625
GAIBJA_TYPE14 -0.1066787
GAIBJA_TYPE15 -0.1073321
GAIBJA_TYPE16 -0.1535327
GAIBJA_TYPE17 -0.1537364
GAIBJA_TYPE18 -0.1826924
GAIBJA_TYPE19 -0.1273864
GAIBJA_TYPE20 -0.1641510
CMPR_DSB_GRADE1  ©.3486189
CMPR_DSB_GRADE2  ©.1307750
CMPR_DSB_GRADE3  ©.1941716
CMPR_DSB_GRADE4  ©.0691715
CMPR_DSB_GRADE5  -0.0097080
CMPR_DSB_GRADE6  -0.0305502
MAIN_DSB_TYPE1  -0.7246948
MAIN_DSB_TYPE2  -0.7507092
MAIN_DSB_TYPE3  -0.6210021
MAIN_DSB_TYPE4  -0.6919098
MAIN_DSB_TYPE5  -0.7102458
MAIN_DSB_TYPE6  -0.5588425
MAIN_DSB_TYPE8  -0.0533168
MAIN_DSB_TYPE9  -0.7022864

MAIN_DSB_TYPEl1lo -0

.4388342
MAIN_DSB_TYPE1ll -0.
MAIN_DSB_TYPE12 -0.

2857190
1075384

® ©® O®© ® ®© ® ® ® ®© ® ®© O 0O O ®O ® ® © ©O ®© ®O 0O 0O O O O O OGO O

.1525411
.1526009
.1520309
.1520231
.1529953
.1519166
.1525242
.1526160
.1525695
.1515247
.1521157
.1520687
.1518110
.1513237
.1512208
.1508287
.1509048
.1504899
.3315744
.3291501
.3307119
.3245187
.3283861
.3260551
.3287494
.3207277
.3406293
.3502611
.3387068
.3541252
.3694396
.3524377
.4741646
.4100245
.3899759

.166
.977
.803
.077
.958
.028
.715
.688
.731
.836
.975
.702
.707
.015
.017
.211
.844
1.091

1.051
0.397
0.587
0.213

.030
.094
.204
.341
.823
.975
.097
.578
.144
.993
.925
.697
.276

® ® ® ® ®© ® ® ® ® ® ®O 0O ® ®©® ®O O ®©O ®O O 0O 0O 0O O 0O O OO OO OOOOSOOSOGOOSO OO

.24374
.32866
42214
.28163
.33824
.30412
47476
.49157
.46461
.40311
.32981
.48304
.47962
.31038
.30941
.22590
.39866
.27546
.29316
.69117
.55716
.83122
.97642
.92536
.02758
.01932
.06839 .
.04832
.03609
.11466
.88526
.04639
.35479
.48596
.78276

4

Ju




MAIN_DSB_TYPE14
MAIN_DSB_TYPE15
CMPR_DSB_GRADE_L1
CMPR_DSB_GRADE_L2
CMPR_DSB_GRADE_L3
CMPR_DSB_GRADE_L4
CMPR_DSB_GRADE_L5
CMPR_DSB_GRADE_L6
MAIN_DSB_TYPE_L1
MAIN_DSB_TYPE_L2
MAIN_DSB_TYPE_L3
MAIN_DSB_TYPE_L4
MAIN_DSB_TYPE_L5
MAIN_DSB_TYPE_L6
MAIN_DSB_TYPE_LS8
MAIN_DSB_TYPE_L9
MAIN_DSB_TYPE_L10
MAIN_DSB_TYPE_L11
MAIN_DSB_TYPE_L12
MAIN_DSB_TYPE_L14
MAIN_DSB_TYPE_L15
L_tube_feedingl
pneumonial
Infarctionl
SAH1
SDH1
ICH1
IVH1
Focal_smalll
multifocal_largel
Acute_recentl
Chronic_old1l

0.3234314 0.3590291
NA NA NA
-0.6412150 0.0762870 -8.405
-0.4138457 ©.0658978 -6.280
-0.0269842 0.0998080 -0.270
0.0828406 0.0971159 0.853
0.2344642 0.0901870 2.600
NA NA NA
0.9986585 0.4592555 2.175
1.0045994 0.4513732  2.226
0.9300549 0.4663984 1.994
0.9092364 0.4728870 1.923
0.8573336 0.4654410 1.842
0.9120381 0.4750709 1.920
NA NA NA
1.0241321 0.4723752 2.168
0.4956341 0.5936255 0.835
0.6606035 0.5676756 1.164
0.8271075 ©.5537816 1.494
NA NA NA
NA NA NA

0.2212807 0.0206276 10.727
0.1273601 ©0.0133689
-0.0122228 0.0196568

-0.0253457 0.0142873
0.1244061 0©0.0164098

0.0245411 0.0154867
-0.0011319 0.0171331

Temporall -0.0043119 0.0251829
Cerebelluml 0.0033030 0.0195581
BG1 -0.0002034 0.0153103

UMD Y BHBE KRS ZEIE QBRI JIet HES L sy

0.901 0.36774

NA

< 2e-16

3.

90e-10

0.78690

0

Q.

®© ®© ®© ® O ©®

© ®© O O

.39373
00938
NA
.02975
.02612
.04623

%k k%

*k %k %k

k%

.05461 .
.06558 .
.05498 .

NA
.03024
.40383
.24464
.13540

NA

NA

< 2e-16 ***

9.527

< 2e-16 ***
-0.622 0.53412

-0.013 0.98940

-0.0106228 0.0243292 -0.437 0.66241
-0.0472920 0.0244103 -1.937 0.05280 .
-0.0315587 0.0169921 -1.857 0.06338 .
0.1542423 0.0282812 5.454 5.35e-08 ***

-1.774 0.07617 .
7.581 4.61le-14 ***
1.585 0.11316
-0.066 0.94733
-0.171 0.86406
0.169 0.86590




brain_steml 0.0633013 0.0236369 2.678 0.00745 **

Thalamusl -0.0175057 0.0213025 -0.822 0.41128
MCA1 0.0051089 0.0153418 ©.333 0.73915
Aneurysml -0.0405892 0.0175911 -2.307 0.02111 *

Coill -0.1553086 0.0322934 -4.809 1.59e-06 ***

craniotomyl -0.0337415 0.0259615 -1.300 0.19382
smoke_yn2 0.0246290 0.0141229 1.744 0.08128 .
smoke_yn3 0.0139132 0.0180868 ©.769 0.44181
drink_yn2 -0.0306466 0.0188640 -1.625 0.10436
drink_yn3 -0.0089123 0.0156998 -0.568 0.57030
ALBUMIN -0.1067363 0.0146361 -7.293 3.92e-13 ***
BUN 0.0013029 0.0008668 1.503 0.13295
CR 0.0122646 0.0082284 1.491 0.13620
GLUCOSE_AC 0.0004966 0.0001519 3.269 0.00109 **

HB -0.0205240 0.0038181 -5.375 8.26e-08 ***

HBA1C -0.0034725 0.0055561 -0.625 0.53202
jaewon_GW 0.0010886 0.0005718 1.904 0.05703 .
total_cowork 0.0013161 0.0014254 ©.923 0.35589
pum_cowork 0.0229780 ©0.0095228 2.413 0.01589 *

Signif. codes: @ “***°9.001 **’ 9.01 ‘*’0.05 .°.1 “’1

Residual standard error: 0.3114 on 2838 degrees of freedom
Multiple R-squared: ©.4821, Adjusted R-squared: ©0.4618
F-statistic: 23.8 on 111 and 2838 DF, p-value: < 2.2e-16

> plot(result)

Hit <Return> to see next plot:
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Residuals vs Fitted
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Im(DEATH_YN ~ ipwon_period + AGE + SEX + SIDO_NM + CITY SIZE + GAIBJA TYPE .

Hit <Return> to see next plot:

Normal Q-Q

Standardized residuals
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Im(DEATH_YN ~ ipwon_period + AGE + SEX + SIDO_NM + CITY_SIZE + GAIBJA TYPE .

Hit <Return> to see next plot:
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IMm(DEATH_YN ~ ipwon_period + AGE + SEX + SIDO_NM + CITY_SIZE + GAIBJA_TYPE .

Hit <Return> to see next plot:

Residuals vs Leverage
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Im(DEATH_YN ~ ipwon_period + AGE + SEX + SIDO_NM + CITY_SIZE + GAIBJA_TYPE .

result 2=step(result, direction="backward")
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> plot(result_2)
Hit <Return> to see next plot:

Residuals vs Fitted
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Hit <Return> to see next plot:

Normal Q-Q
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Hit <Return> to see next plot:

Scale-Location
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Hit <Return> to see next plot:
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Summary(result_2)
Call:
Im(formula = DEATH_YN ~ AGE + SEX + CITY_SIZE + CMPR_DSB_GRADE

MAIN_DSB_TYPE + CMPR_DSB_GRADE_L + L_tube_feeding +
pneumonia +

SDH + ICH + IVH + Focal_small + multifocal_large +
Acute_recent +

brain_stem + Aneurysm + Coil + ALBUMIN + BUN + CR +
GLUCOSE_AC +

HB + jaewon_GW + pum_cowork, data = Data_final)

Residuals:
Min 1Q Median 3Q Max
-1.0743 -0.1928 -0.0541 ©0.1123 1.1418

Coefficients: (2 not defined because of singularities)
Estimate Std. Error t value Pr(>]|t])

(Intercept) 1.3680880 0.0782912 17.474 < 2e-16 ***
AGE 0.0061796 ©0.0005195 11.896 < 2e-16 ***
SEX2 -0.0612800 0.0139626 -4.389 1.18e-05 ***
CITY_SIZE2 0.0520778 0.0210338 2.476 0.013346 *
CITY_SIZE3 0.0634164 0.0449182 1.412 0.158110

CITY_SIZE4 0.1005160 ©0.0502460 2.000 0.045542 *
CITY_SIZES 0.0131021 ©0.0177450 ©.738 0.460360

CITY_SIZE6 0.0236277 ©.0164407 1.437 0.150786

CITY_SIZE7 0.1901250 0.0338433 5.618 2.12e-08 ***
CITY_SIZES8 0.0082392 0.0898882 0.092 0.926974

CMPR_DSB_GRADE1 0.8533718 0.2424986 3.519 0.000440 ***
CMPR_DSB_GRADE2 0.6446583 0.2379081 2.710 0.006774 **

CMPR_DSB_GRADE3 0.6973487 0.2413028 2.890 0.003882 **
CMPR_DSB_GRADE4 0.5675386 ©0.2340676 2.425 0.015383 *
CMPR_DSB_GRADES 0.5070147 ©.2334651 2.172 0.029960 *
CMPR_DSB_GRADE6 0.4893608 ©0.2322049 2.107 0.035164 *
MAIN_DSB_TYPE1l -0.2325934 0.2247912 -1.035 0.300891
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MAIN_DSB_TYPE2 -0.2617657 ©.2254521 -1.161 0.245709
MAIN_DSB_TYPE3 -0.1967296 0.2282152 -0.862 0.388739
MAIN_DSB_TYPE4 -0.2847167 ©.2268039 -1.255 0.209455
MAIN_DSB_TYPES -0.3022788 0.2328855 -1.298 0.194400
MAIN_DSB_TYPE6 -0.1352572 0.2419078 -0.559 0.576118
MAIN_DSB_TYPES -0.5492589 0.2908209 -1.889 0.059039.
MAIN_DSB_TYPES -0.2093353 0.2339812 -0.895 0.371039
MAIN_DSB_TYPE1e  -0.3424211 0.2687771 -1.274 0.202767
MAIN_DSB_TYPE1ll -0.0223481 0.2744162 -0.081 0.935099
MAIN_DSB_TYPE12 0.3098591 0.2742072 1.130 0.258562
MAIN_DSB_TYPE14 -0.1718252 0.2750153 -0.625 0.532162

MAIN_DSB_TYPE15 NA NA NA NA
CMPR_DSB_GRADE_L1 -0.6416134 ©0.0741586 -8.652 < 2e-16 ***
CMPR_DSB_GRADE_L2 -0.4252258 ©0.0650711 -6.535 7.50e-11 ***
CMPR_DSB_GRADE_L3 -0.0494609 0.0971815 -0.509 0.610824
CMPR_DSB_GRADE_L4 ©.0881195 0.0951354 0.926 0.354391
CMPR_DSB_GRADE_L5 ©.2163423 0.0888736 2.434 0.014982 *

CMPR_DSB_GRADE_L6 NA NA NA NA
L_tube_feedingl 0.2203344 0.0198854 11.080 < 2e-16 ***
pneumonial 0.1236117 ©0.0130919 9.442 < 2e-16 ***
SDH1 -0.0511272 ©0.0225680 -2.265 0.023557 *
ICH1 -0.0262236 0.0157092 -1.669 0.095162 .
IVH1 0.1521735 0.0271270 5.610 2.22e-08 ***
Focal_smalll -0.0305576 0.0130281 -2.346 0.019068 *
multifocal_largel ©0.1269455 0.0160205 7.924 3.25e-15 ***
Acute_recentl 0.0198919 0.0131377 1.514 0.130106
brain_steml 0.0599641 0.0228015 2.630 0.008588 **
Aneurysml -0.0519983 0.0156830 -3.316 0.000926 ***
Coill -0.1461262 ©0.0288353 -5.068 4.28e-07 ***
ALBUMIN -0.1111647 ©.0143398 -7.752 1.24e-14 ***
BUN 0.0012650 0.0008482 1.491 0.135978
CR 0.0155330 0.0075404 2.060 0.039492 *
GLUCOSE_AC 0.0004571 0.0001219 3.749 0.000181 ***
HB -0.0197426 0.0037176 -5.311 1.18e-07 ***
jaewon_GW 0.0008715 ©0.0004291 2.031 0.042364 *
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pum_cowork 0.0266370 0.0081010 3.288 0.001021 **

Signif. codes: © ‘***’@.001 ‘**’ @9.01 ‘*’0.05 ‘.’.1 1

Residual standard error: 0.3111 on 2899 degrees of freedom
Multiple R-squared: 0.4719, Adjusted R-squared: ©.4628
F-statistic: 51.8 on 50 and 2899 DF, p-value: < 2.2e-16

anova(result, result 2)

Analysis of Variance Table

Model 1: DEATH_YN ~ ipwon_period + AGE + SEX + SIDO_NM +
CITY_SIZE + GAIBJA_TYPE +

CMPR_DSB_GRADE + MAIN_DSB_TYPE + CMPR_DSB_GRADE_L +
MAIN_DSB_TYPE_L +

L_tube_feeding + pneumonia + Infarction + SAH + SDH + ICH +

IVH + Focal_small + multifocal_ large + Acute_recent + Chronic_old

Temporal + Cerebellum + BG + brain_stem + Thalamus + MCA +
Aneurysm + Coil + craniotomy + smoke_yn + drink_yn + ALBUMIN +
BUN + CR + GLUCOSE_AC + HB + HBA1C + jaewon_GW + total_cowork +
pum_cowork
Model 2: DEATH_YN ~ AGE + SEX + CITY_SIZE + CMPR_DSB_GRADE +
MAIN_DSB_TYPE +
CMPR_DSB_GRADE_L + L_tube_feeding + pneumonia + SDH + ICH +

IVH + Focal_small + multifocal_large + Acute_recent + brain_stem

Aneurysm + Coil + ALBUMIN + BUN + CR + GLUCOSE_AC + HB +
jaewon_GW + pum_cowork

Res.Df RSS Df Sum of Sq F Pr(>F)

1 2838 275.17

2 2899 280.58 -61 -5.4091 0.9146 0.6636
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