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Abstract

In this study, we conducted a survival analysis on battalion-level commanders(leaders), focusing on infantry
battalion defensive operations using the big data of brigade-level KCTC(Korea Combat Training Center) training
results.

Unlike previous studies, we utilized the brigade-level KCTC training results data for the first time to conduct a
survival analysis, and the research subjects were battalion-level commanders(leaders), which can affect the battle. At
this time, the battle results were defined, and through cluster analysis, infantry battalions were divided into
excellent, average, and insufficient units, and the difference in the survival rate of the commanders was analyzed
through the Kaplan-Meier survival analysis. This provided an opportunity to objectively compare the differences
between excellent and insufficient units. Subsequently, factors affecting the survival of commanders were derived
using the Cox proportional hazard model, and it was possible to confirm the influencing factors from various
angles by also using the survival tree model. Significance and limitations confirmed in the research process were

presented as policy suggestions and future research directions.
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Table 2. The explanatory variables used in previous studies
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Table 3. Results of variable creation for the survival analysis of commanders(leaders)

o

A7) 217

BMI

Table 4. The battle outcome (response variable) defined in the previous studies

81lmm BFAX ALA

fdl

T4 mo

i

9] elbow plotS ©]-&

171

el

o] 7Fsdk &Hl
=
=

AT A3

pl

¢

L

o

ol A

pul

@ Agom Ao FAL AX.

ekl

L
fu

)

Pl
2

pi
.

)

2R
XN

G

HE,

AbsE7] A3y S

3L
l

A7 Q18}H71],

=
<

5

A
K

T

ot

A

1320243 29) /99

al

=)
pul

3] A27

13
S}

7&

9e ofs}A)7]



Ho
™

250 300
| 1

UM S

18
150
1

100
1

50
1

o
\‘o~\O
T~ 10
o\o_o_ﬁo
—0—q

T T T T T T T
2 4 6 8 10 12 14

3]

1A
s

Fig. 2. Elbow plot

i
i8]
Mo
1
o
4

vsEEVsO|E)

1975 358 o
19724 1CHK
3 19-3% 304
o § 18-3%: 1LHCH L]
= 18-43f 3R 1434 1DHCE 19-1%+ YORCR
f\_l' 18-3% 30HC], 10n it ] wzq.zulq B4z
3} P 1&2;3@%1#% THTT
;l . 1a—zrt3&igizzm 19-1% 3G ES’:":N o
3 IR | o 25
o % 208y i
2 »40 ‘ 19-5% 204§
3
’ TO-R 1CRLR
W
18-4% 208E4
]
1813 1CHR2R 104D
4 %EII_ 1 1
Fig. 3. K-means cluster analysis result
o A7) 498 95, e ANAF &
o $AEIE T PRI of W Sy
HEFduu 2A18b7] a3 Slg7 A 4=
UAIRE, =pAbsEY] Al e Sl vis) F At &
& o] AFY Pzl § AH Jow weksle]
R PR,
A FHEAL Fe) BRE i Aol of
| prelA Aolsl wasEA sy A wa

100 / = At 817 %813 A Al277 Al1520249 29)

oX,

Hd

fol
2

OVA
A,

Hebate] HAS AAISISITE ANOVA
AR D8 3, Q1] A4
OJFE 0.05 oulolA] FBAH R frogh Aol
A, ol AEE, 81 mm AP 9
1 ool BAH o fFolgh zke7} SAUTh
FEEF, B, Vel wt dd beE

4 7t Zpel7b QS HERAT
Frolg wgged st Fo s ARadHs
Fig. 42 UERjlo] xfo]& Awuith. S-FR7l 1
SR el Hlske] F 2t 81 mm AHA R
MRS AR, tid] FEA- AEEo] & AL &
A 4 AUk ol tin] FrHIE o ool A
St A AZEAY FA=A HFAolaL A4
o MG olEod u, i AF AdVFHS ¢
A she Zo® s 4 Qlth Fabsb] A
7 B A4S iRy RERGUE 9 gl
Aoz Uehgid, ol BELdel Hla] S5t
ste Aded e AT #5EaE o JE
shel S & dgato] T

12 [e)
O = 3
AoRE fFFafE
P

T G
2% by

ez
(i) £

¢

1o O 4y N oo m nE

o SEEE ARBREhe B Folt

Jek. 2PZE T Vs AR =

RE ER A7 AEge] M vha, S5}
HEROUE YALORE FAE T FeE e
Ak Fpole] AR olF BEVUE 4%l
Hle) AEEe] Fe A Aol FREE AL &
A% & ek ol

Bl A4 2708 AFBCH
AT Wolan #H) v



olehs KCTC &3 A¥} ¥lEole s &

&3 i olst AF(=he] AEEA - B oz s FHe= -

FU$E 2rj4E ROi=F
B oz 000 B oz B oz
B ug B uz o B gz
- LIPS - os
& Tz RS A2 S MES
o Lo
m B oz 2 ‘ B oz
B ug =T
L L JES
_
81 mm ARAZ dEFH SAEP] XEed s

Fig. 4. Box plots by battalion level for statistically significant variables

Sof +E0 W2 X2 (A YERY

a1

1.00

-
K 050 ! 7 ‘
£ :
025
p=0.077
susz
oz
+ == L
0001 4+ 22 M gome ne

0 500 1000 1500 2000 2500 3000

Fig. 5. Results of Kaplan—Meier survival analysis of
commanders(leaders) by Battalion level

Al AEGo] Fe Ao
B2 Fdo] & Hofg)
(hol & A
o=
= e Folx= el o = AAE 2 o]Fo
A Qo e AR e 4 T ol
ol A9dh SRS $F AT £
Aolm, T wAlellA A3l (=hel =4S sk
o R A9 AhEe AE FEol o" Aol
7F A= A gt #lsls o s Aotk

upebd] Fof FEEE A3Hchee] o] o
" oA Zpel 7k Ql=A F H A BRlsh)
Al 7, B, vEFUE 44 dFEEEel,
Hith= T2ske] AEEAS aklal, 23 Fig 6,
Fig. 7, Fig. 83 2t}

OYEE BA W
HIt7} 5 ‘Oiftﬂiﬁk F

ol x|e] AR

o8 UEARE $5ls
31, 27 ) el A3
Eato] 2 Flek 3 A3 wEhel 2

£ AGHOR FHIOEM, AFI o 4

Fol= - 27 9
BEEE AL F
o

7F A= ARl dlmle =] 9] ekah

Sl tAbal el 48t s| A A27E Al1E(2024'3 29) /101




Ho
™

2o XIS ¥R

0.75

0 500 1000 1500

ALzt

3000

Fig. 6. Results of K-M survival analysis of
commanders(leaders) by mission of
excellent battalion

BER0 XIYB(R) PP

1.00 /=,

—

o
e

o
-~ Feof

0 500 1000 1500

Azt

3000

Fig. 7. Results of K-M survival analysis of
commanders(leaders) by mission of
average battalion

102 / =t At 87 %813 A Al277 Al1520249 29)

o,

M

Kok
OjER KA YT YELY
1.00 —— !
0.75
0.50 1
g \
025
as
oy
000 * FEo
0 500 1000 1500 2000 2500 3000
Az
Fig. 8. Results of K-M survival analysis of
commanders(leaders) by mission of
insufficient battalion
T Atk FAMY agle] 9JEtH oH|dlE o 7]1A] Kt
(e}

Ol
-

%L%Loﬂ A s A 2hg-2hdol] ALg-8l7] ffs B
= AFHozs AdE, o9, WoldHd B
thge Aels Foukg 4 Aol mEbA 9
Az5e Fo el oAl ARBEHES
3 A o,
o} 2 =41 Hokﬂx—}xd
] A9A=hes =
HAeA 7]]o] A=A

e}
o

4

A Mwa})%cﬂ o)A
o 80 % o AT AL
Folel AR oA AT
el vla) o e

bl ol=

o L o

T

K
4

9
4
_1
;

o,
rlr

o,

3

_t\_l‘
jind
tlo |

o
A
2
_o|L
L

3

oo 2
-°
o 3
v

ol
AR )

S
ol
ol
i
=
f Al T 2 ol o ox

L

N
e
T
e Qo

)

tlo &
ik’
o

ot fo,
O>~
:i
N
e

o)

YO, 2 o Jf ol ode r RPN L ol o 2o B
P

32 0F My m wo 2 o O o

o



ol KCTC ¥4 At Wloleld H83 ohF o3t A nhe] AERY - ) Yol 4 FHOR -

ORE TR s AL AN, obM o
& B9 AetHonE

28t AL gakinh oo A3 AEh AE
3 7k 213137

ofN Hx X

o

3 WA Z2=H]HE9
ARnES Fgsle] BAEIL, stepwiseS 285 2
I}+= Table 59F 2t}

5O 4EE W Be AL AT 5 9 Uy
AR JEE] 2SFS AHBEH) AP

& 45l
A Aew v, ) B} 28 Ao}
dob A3z} W AR5 8t o
A=)

g & ASEAEE Lol AA) AAEol
ol Aoz BR1E,

298] MNE7] A Aeo] Bold 4% #7]
oz Aol A AW B ol A

o= ANT F YA, FRTH A 4983

9
257k weFS A #7

o] FoBEL 005 olFtE EAHOR Fon STE A 4 8-S osiAA ol A
31, Table 59 ¥X3d HFELS BF Fou|d wf FFAHe AFES EFE 2942 YEd Ao 3
EEYY. FHEY AFAR) FHEER Ae = Ao, exp(B)7H(0.9999)S Hol HFES
& AA AFES A AHA=, digs 4 S g axe gl Ay AES0] =25
Fo AEE, A ASEoH, IHES WEF= W = A3 HHe AEE] BAAA(YHE] FolH|
T Al FAFY AEE, Oid gAY AEE, ) FES 7IAE AL I3 F 9le, o] FES
o) FRE ASE, A8 XY 52 U A AEE, st A3TFH AEE, HAF AF,
Pt 53] FEFUel gt Fe] AR AES F7F A5 e S0l Aol JeEA FrHHor gl
o] 747} 344, FA4AQ 4TS T 8RR YER o] W3k Fior}
=4, olte] FEFEUIL 8 HoldS4FE A &40 A3 FAhe] AEAZE GgeAS gadeE EQl
2 A9 A E Tt AS 34, S SsEliAA H7] {3l AEHF(Survival Tree) 23S 484
A2 (Ape] AEEC] FopA|a, Aol AFAROI7L A Bt oA AU YL i Ay (S =
S8 Aopgd=thd o] YAV} wEEHHA A3 H x3slsle] B4 s afdew ERSVE 34
(Fhel TALS FEL HolH AES] Holx&= A S A F glon, EAge] dye] Has 4
o2 FAE 4 AT AAZ dig) A AEE ol o 83 AR $ Jde Edo|th AER
FA50INE 7R A3BHAH) 2FS EF5r A 2R oA A YRR ASYUF B2 F
K-M A& =225 ¥ A3 Fig 99 Zou o A ARE OETE HollA 71E FEFI A
o A4 e dobde LSS =3 HAD o]7} A
Table 5. Results of the cox proportional hazards model analysis for commanders(leaders)
AModpi== B exp(B) S.E. p-value
M7 ALA 7.227e-03 1.0073 1.237¢-03 5.20e-09 ***
AT S -1.875 0.1534 0.5661 0.000927 *#*
g 2 A= -1.432 0.2389 0.2016 1.22e-12 ***
A2 Es 2912 18.3865 1.061 0.006054 **
Ao AEE 0.7422 2.1006 0.1479 5.18e-07
o AEs -0.8057 0.4468 0.3306 0.014810 *
TALs7] AP B4 -1.129¢-04 0.9999 2.673e-05 2.41e-05 ***

=
Il

1331, number of events = 827, Likelihood Ratio(df) = 126.3(7), p-value = < 2.2e-16

p-value . :<0.1 *:<0.05 **:<0.01 ***:<0.001
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