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Case Study Approach to Data Wrangling Techniques for
Modeling and Simulation

g7

Bongkyoo Yoon

ABSTRACT

This paper provides an overview of necessary data wrangling techniques in the
defense area, where Modeling and Simulation (M&S) approaches are increasingly
popular. The exponential growth in computing power across various domains has had a
profound impact on the use of M&S in defense. However, there is a dearth of
necessary techniques for dealing with M&S model data in the defense domain. In
response to this gap, the present study explores data wrangling techniques leveraging
the R tidyverse package, using two case studies from a Markovian model and an
ABM simulation model that are relevant to defense-related analyses. The techniques
introduced in the study have important implications for improving data manipulation
practices for insightful M&S analyses among researchers and practitioners in the
defense sector.

Keyword: R Tidyverse, Data Wrangling, Modeling and Simulation(M&S)
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A data.frame: 396 x 4 A data.frame: 396 x 2

s1 52 S3  Index Index Prob
<int> <int> <int> <int> <int> <dbl>
0 0 0 1 1 0.0008670620
0 0 1 2 2 00018991894
0 0 2 3 3 00033288712
0 0 3 4 4 00001890095
0 0 4 5 5 00055546257
0 0 5 6 6 0.0009027354
0 1 0 7 7 00003486690
0 1 1 8 8 0.0009073764
0 1 2 9 9 0.0003500549
0 1 310 10 0.0003542620
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who  color xcor ycor Time
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"jung”) ) (3.2a)
> colnames(ex1) (3.2b)

> renames(ex], Index = x, Name = y) (3.2¢)

A data.frame: 3 A data.frame: 3

x 2 x 2
X y Index Name
<int> <chr> <int> <chr>
1 kim 1 kim
2 yoon 2  yoon
3 jung 3 jung
<" 3-2> ex19 3 2S(E)D
HH(H0I8) HEZ(REE)

doleZe el Y4 Fdy go] F
Atk ex1[32]= jungelztE
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$x1 A data.frame: 3

%2 obz] gol Atk o] Apol7t EAE WHE T 4
x y o ex[1[,2]= doleZ#sle] FHA Dol 3
<int> <chr> = 922 kim, yoon, jungl.2 TAE WHE
1 kim Eye A A9, AyHA gerh kg
2 yoon ex[[1]][,2]= kim, yoon, jung2.2 FAH W
3 jung & BYarh 23A7F 7 AR giES] 54
o & Qe g Hub Fojd= 2 2t S

$x2 e AES 1ol gl Aol
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> as.double("1") (35

A data.frame: 3 x 4

x1l.x xly x2 x3

<int> <chr> <dbl> <dbl>

1 kim 1 1000
2  yoon 2 1000
3 jung 3 1000

<& 3-4> as.data.frame(ex2) gt Z 1}
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S AFsks gHon 4 ADS 73 R
AME 12,1001 AFE varlolghs W7t
A7k 7)o A FAE "varl”2 W4 varl ©]
24 gves dAs 758 4ot Ao 49
"varl”® W varldl Aol #4413
FAF 19] #Fole} fAFSHL assigne TAME &
AF ol5E UEhE A5FoerR W

gk AsE (A BHE

TAds MFgolge®m v EiA
str2expression®] 2= WHol7l  FQasith

str2expression< as.integertt as.double®} A}

©



10
0t
4

1O T o .
fo
ofr
ol
o
=

A GA FddTar A= sty 1
U Zakdo) A Bigkel Mg o] 52 evalolghe
HEoE WAIH R Fsof AdH e B
gl A (42)E FAE varl’dl AAE o]
de ARE Boew ®WHEojolth ) varls
ZFIEA Agst= A sttt

> eval(str2expression(”varl”) (4.2)

2l (43 d2)= olsiaty] f4A &, AA
2l (42)= HE&HoR Hol7|& ARt
e oy ARE FIAY EHS
JHE-E(for loop) & §3 FHE A3t
Ae FaG HHEojorh ol& gRls] ¢
3 varlell 1094 20, var2el= 20914 30
coovarl0ol = 10004 110S AAdste HHS
wHEo] B the A (43)3) o]

:?‘3

)

2o

o]
&
R
Zrt

> val_list = paste0("var”,1:10)
> for (i in 1:10){
assign(var_list[i],(10+1):(10%i+10))

(4.3)

—

o] A5 5 var_newlol A var_newlQo] EA}
s W U A (44)eF 2t

> val_new_list = paste0("var_new”,1:10)
> for(i in 1:10){

4) expression< R W] 1dS d2= A=
A7gstet= Re| WHEolol«|nl, EAER &
FEHE o5 Wasl AslFojof ghh %
H3}3}aL, expressions EIEIEo] 9
& 9¥sta dHE 5 A5t 3 Jﬂr

10

assign(var_new_list[i] eval(str2expression
(var_listli])))
} (44)

d2ES AT u pastee} tlEo] ARSI
= _15_42740 ) = O}T‘E"EF
AL Zrolli=  str_detecto]t}h. thE W E 2
" "yeor”, "Time”
o7 olFojx oA <ay 2-2>9 NetlLogo
A& ]” Ao A corolgt= wAD ol o
+ otk

(4.5)= "who", "color”, "xcor”,

> str_detect(c("who”, "color”, "xcor”, "ycor”,

”Time”), Hcor//) (45)
str_detect®] FHA Al "cor’ AT
& 21(Regular Expression)o.& Fxdojr E
A e = WAoo g L-]g] g8r5)= vk
olty, A Wickham 2021)4
DataCamp(2022)E %3 }7] vighe - JA AR
Helo] 8wyl He A HIAYLE <H
4-1>3 2t}
<H 4-1> 24cst B HEA
HEs Al e o=
a MEXIL a
a$ Z2X71 a
ZZtol aE EZEst
& o el Ex
XHSole akz AR
Nak.+b$ st opx|gto| b=
z2gt

A A5l FHA <l "cor” ALl

"cor$' & HOoW | cor® ﬂUrt Xcor, ycor

Folt} 'a <- ¢(1,2,3)' & ZEFZE A A 1,2,38 al
o5k Age Ao addel o 91 e 3
A 1% FRIE A3} o] BALE BAN2E)N
©g vehick. o]3l we s

O

eval HHol= R HH



AellE Soll &HE M&S JAIXIZ B8 (Data wragling) 2ot

S #Ev) A2 False, False, True, True, Eost= Wol k. d& vsow Eos)
Falsegt= ZE AlAl t_*E‘r = S A 46)FH 2o filter BHOE AHE
oAl TidyverseZ &&sjr HAXHoz < sty d& 7Ees e fEAE RY
AAEE HEEHE JJr JS A Ezal oA A FaAAE g 5 ex1o A 42
Wk vk} o] YAIztE WIS ARE &I exl[1], FHA d& exI[2]E S&ehd 3E3
i, Wgketal, oA Zole HPORE o] FoA T Atk ol& do|x ditow F8Itd U
At ol s ¢ ARE BN Eol= 3 2t
WS ARy Wdlkeh= A4S R423 H
Aol E AFA F7H reframec] 2t HHAE > exl %>% [1] (4.7a)
FA o7 AbyEr} > exl %>% [2] (4.7b)
Tidyverse= 9AAEHE 7oA Tlo]x
4H(Pipe Operation)s AR&-&HC}E o] A4k 2 (479 (1], [2] el ol A& e 29
2 d3ke deol"HE 48 w7bA] dAAEHE HEE exls F5olstAl AREsok sk AF-
A4S AuHow osfsty] A I A 2 ofojo|ty. R FaAE FEE WA
A Zdste oF dAle] Ays adE & Tidyverse7} otdel 713 3717 (Base)ll 23
g3k Ao ® A= 2ks HEk 7otk ¥ Wgojo| By Tho]x AAbS Al
ol AL EZ dste ¢YoR iAo atal A Feprh 2" 712 A71AE vt
sty feiA 2 FeaolA A a7t F7lele= oy A7 HAE 7sAdo] glo
v FEHOE uHEA gE S WEe 349 B 2432 UEhd Fo] ol xolt) F
FrAbeteh ol#l metol A dlolE WSS A} a2 AAS AL Ardd s S8 U
2 d&EHow Fysts s —’FE(')) T}o] 7 7ol exlolA] No& Aj#sl= gy Mol
2 (Pipe) g4belgbar SHoH(EE-5F, 2021). d o otk

RolA mho]Z ate 9%5>%'E Fa F3§d
th o <" 3-2>9] exl2 dolEol Index > exl %>%  [str_detect(colnames(.),”"N")]

¢} Nameo & 4% dolel g ¢]o|t} exlol (4.8
Al Index7} 2 o]l A9 W WHole o
&3} 2t str_detect(colnames(.),” N")= & o]E(colnames)
T No& A&sts d5 Froes WHojo|tt
> exl %>% filter(Index >= 2) (4.6) colnames® 7|27 Aol EZFE o] 9lo] VE
AHgE L 9SS FES Havl 9tk RS 2
A (46) Holl  '9%>%  filter(Name == A 7)ol AA ofe] A Gl oJsjA Tl
"yoon")'& F7FetH ex1olA Index7t 2 o]’ Hrrlo] 2 Ao <A oldl 29 ElY
o AsE Wi, ] }g—g— v O & Nameo©] o] A#7b AF Ve,
yoonq! ZAtRE Hovh= WHo] "k ol#% oAl ARE A= WHE I <
gpo] 3 AAke FAA R ARE MSIAIA 7t 2-1>¢] SAY Ay 2y dAzE AHEE F
v HHe =0 wdd 5= 9k & Auual <2y 2-1>9] 9% 3= A
Tidyversedl A A5E FElehs BHS 3 AxnE WA whEo] datl 1o Ashe HH
S JlFeR RYste WY 48 veem & O A (49)9F 2o

11
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10

> datl_1 <- dataframe(SI = 05) %>%
cross_join(data.frame(S2 = 0:10)) %>%
cross_join(data.frame(S3 = 05))  %>%
cbind(data.frame(Index=1:(6%11%6)))  (4.9)

cross_joine HAie] Z{FoE FAS V=
= wyolz S19] Y4 01,59 S29 A4
01,1082 o]xY A4S s A, S3

W
(chind) FEo|t},

2l (49)9] =T FolZAMS T A=
WS sk o R et #k 3pge] v
AE =AveE s F5E 487t vk ¥
o|Z AME 7= o WS EdutaAY Ay
T AdE gRo] oyt a1 A S wAA R
gstozy 7HAEE wo] BE HAo O F
£ Folv oHdS Awdth dH F AuE
oz Eol:= 7S chind (Column Bind), o}
g =2 Eol= AL rbind (Row Bind)E Ak
&g}

an

datl 20 <721 2-1>¢] 9 2% ;o] otAA
g gEo] Ao g, o <29 4-1

4
3 o] F A8E IndexE 7|FoE A=

V

e 7HAZE A 9] Index7h A

A= Adsol A= Afdls 4 @ltaE A

Fakwl a1, AhEe] 9A @2 dwrA]l A
= A

> datl 3 <- datl_1 %>% chind(dat_1_2[2])
(4.10a)

> datl 3 <- datl.l %>% full join(datl_2,

by="Index") (4.10b)

12

A data.frame: 396 x 5

s1 s2 S3 Index Prob
<int> <int> <int> <dbl> <dbl>
0 0 0 1 0.0008670620
0 0 1 2 0.0018991894
0 0 2 3 0.0033288712
0 0 3 4 0.0001890095
0 0 4 5 0.0055546257
0 0 5 6 0.0009027354
0 1 0 7 0.0003486690
0 1 1 8 0.0009073764
0 1 2 9 0.0003500549
0 1 3 10 0.0003542620

<8 4-1> HHE Hdl 28 2E Z1Hdat1_3)

olA] 272 Atgl AHelA dAZ EAY A

HES A AFFAd Apd A e &
gk olgt2 dskE vjE Asks| B
Ak olE ] Sleide <ad 4-1>9] AR
7b AAE o] 9 datl 2014 S2%= 100]aL S1
3 S3E 0, 1, 291 (0, 10, 0), (0, 10, 1) (2,
10, 2) AElS HolA(filter), Prob HHS 7}
dS Med F(select) L FEFS ohS
o] ¥&d(sum) ¥t}

my

> datl_3 %>% filter(S1 <=2 & S2 == 10 &
S3 <= 2) %>% select(Prob) %6>% sum

olA obd <a¥ 2-2>9 wALY HWofe}
#% NetLogo AlEd#eolAd Ay A5E o
<AH 2-3>3 o] Zre] mAtdo] ARy
@i AUt 425 297 93 ARE W
3 w2t

ey

)

[‘



AtellE Solf & TH=

M&S & AlIXt2 88t (Data wragling) 2ot

A tibble: 544 x 3

Xcor  ycor Cnt

<int> <int> <int>

-15 1 4
-13 -16 3

-10 16 1

-3 -13 2

15 0 2

8 -1 1

1 -8 1

10 7 3

11 0 3

<O 4-2> AFLX @22 0lA2el Z2(dat2_4)

olF M= D AFHA & T 7
AtdS ThotalA, 2) 1 WAt e] HE AFERE
HWolA, 3) mAbde] AUt AR AeE
Aol A3fetA A AR Wsketar, 4) 7t
A FEE AU vAL ] FE Alo] olF
ol obd <y 4-2>9 e ¥E vhs
of 3t} <Y 4-2>9 Cnte 72t HEE
b uArd el 5 JERATE ok
o} @] xcor, yeor?] AEo] ’é-?“%% L}E}
W= <dbl>elA AFEEs Yelde <int>=
Hiles & F vk

= AH =

ANAEI dat2 199 Ao Yk 7t
**’6‘}3 P <aF 4-2>9 e XE UEY
1

L 2 H:l LI

N
>

_>L
A
.
o
52
[\
v

oAl 2®lo] 2 A7l 60 o] Foll = Aol
of v Fwre  mAkdolgtal  7HYSEHH,
NetLogo AlEdo]Ae]l YAAIFAA Timeo|

5) AR RE
AN 227} AgH,

AP Al LA csviFd & AlF ™ >dat2_1 <- read_csv("ex2.csv")=

60Xt A3 St Az Sl color7h 1581
A5E Fohyl| Hth o= oy A (41003
2ol g3 Ut}

> missed <- dat2_1 %>% filter(color == 15
& Time > 60) (4.10)

ojA Aopte o] mAlY S
o] missed®] whodl= W
AxEo] Q. olE 3

A Azt FEHE Y

tlol g

=, missed$whool

gg3to] Aropde mA}
He o 2

> dat2 2 <- dat2_ 1 %>% filter(who %in%
missed$who) (4.11)

21 (4.11)9] filter(who %in% missedbwho)
+ data2_1¢] who W7} missed$who <ol
(%in%) EZFE o] =ik AR5 FeaiA
oful= WEojoltt,

FrdE Aol AUzt Sl¢E Thotely
AelM e HEE ARGl TA AolM A
=l A 2 Folof Fi=g ]
as.integer(round(xcor)) W#HE A3 T}
2 (412)9F o] 8 = Stk

—

oo rir 4

> dat2_3 < data2 2 %>% reframe(who,

xcor = as.integer(round(xcor)), ycor =

as.integer(round(ycor)), Time) (4.12)

21 (412)9] reframe W ®™ 2 Tidyverseol A
ARE Wekehs A= 7]oltt. Tidyverse
oA A5E W= WA AR }
(filter), ¥ 8 5} 3l (mutate), ! Is
(group_by), WFE  AE3A(select), J‘?LQF

(summarize)ste PP 2 o] FAATHH

ol
£l

=
=

ol

ol N
£

ol

A8std dat2_19]

13



STt

10

2021). reframe mutate, group_by, select,
summarizes ¢ Hell FT 4 Qe W
th 2 (412)F 71E wAoE Fdsty] sl

A& reframe WA mutate HAE AFE-8HH

> dat2_4 <- dat2_3 %>% reframe(xcor, ycor,
Cnt = n(), .by=c(xcor,ycor)) %>% unique
(4.13)

9 2] (413)¢] 'Cnt = n(), .by=c(xcor,ycor)’
& xcor, yeorg 7|E0E IAFS WEo 1
a5 WIEE AlojA] Cntell Agstehs w4

=7b obdel el Hits eta 4l

rl

o
=
z,
f
N

a9 s AL FI 4 o 3,
reframe®] A by el vpg Ho] E3E o
PN
=
]

3
W ogE Aug 4y
tl, whoE Al93tH FA3 zp7 ] FT5

Ht}. o2 neEly] 9a HHolzw 1FS
o] =

> dat2_4 <- dat2_3 %>% group_by(xcor,ycor)

%>% summarize(Cnt = n()) %>% unique

21 (411)-(4.13)¥ NetLogo AEd#o]49

AAAES dar2 15 F2H 02 A, vArd

14

fr

oAl aglo M AefshA] Heka F3
VAL AR E ol dat2 2] AetaL, wAb
of Aupit Amel AxE A Hz
o] dat2 39 AstiL, 7F Ax AR A
nArde] g Alof dat2 49 AFE Al
S sk BEolth addE 7} ks

2 Fdse oz Aue] 3UL Bl

o

SO
fu
(e

olgA FoEM W ity mz
onz die TEH
A7} oA

) = P
2 gofs = 9leE =2

&
=
<UL}

> dat2 4 <- dat2 1 %>% filter(who %in%
missed$who) %6>%

reframe(who, xcor = as.integer(round(xcor)),
yecor = as.integer(round(ycor)), Time) %>%

reframe(xcor, ycor, Cnt = n(), .by=c(xcor,ycor))

%>% unique (4.14)
shA dat2 4o AdE dolHE 83t
<29 2-2>8 agE WHels o 2
goplotg &34 R 2dZE T2l WS
P

502Dl FAEA aEe] ey FH
a5}7] npghc

> ggplot() +
geom_tile(data=dat2_3 aes(x=xcor,y=ycor,fill=Cnt))
+ scale_fill_gradient(low = "grey”, high =
"black”)+ geom_point(data=missed,aes(xcor,ycor),
color="red" size=3) + xlim(-17,17) (4.15)
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A Study on Predicting the Readiness Posture Environment of
North Korea’s Ballistic Missile using Weather Information

FHYN - OEF) - 2SHO)

Sungeel Jo - Choonjoo Lee- Hoseok Moon

ABSTRACT

Existing research on North Korea's ballistic missile launches has focused on follow-up
management of pattern analysis linking ballistic missiles and nuclear development, as well as
tracking and predicting the range of ballistic missile orbits. Most of the predictions related to
North Korea's ballistic missile launch were viewed from a political and security perspective
related to North Korea. These existing studies can also be seen as dealing with the intentions
of the North Korean command in light of various situations. However, even if North Korea
intends to launch a ballistic missile, it must also have a weather environment to launch it.

Therefore, this study proposes a model to predict the weather environment of North Korean
ballistic missiles using past North Korean weather information and ballistic missile launch
information. As a result of the study, random forest and adaboost models among classification
models show high prediction accuracy of over 94%. Using the results from a decision tree
model to interpret key weather variables that significantly influence ballistic missile launch
predictions, it was shown that conditions are unfavorable for missile launch when the wind
speed is 2.5m/s or greater. This is in line with the fact that too strong ground winds can
negatively impact rocket launches. Such a model, trained on past weather data, can be used to

predict suitable weather conditions for ballistic missile launches by inputting new weather data.

Key Words : North Korea’s Ballistic Missile, Readiness Posture Environment Prediction
models, Weather Information, Machine Learning, Cross Validation, National

security

=2 2023 48 282, AMARY 2023 59 31, AMEEY - 20234 6% 7
1) =gt =g3}ekeka} AL

2) Fdustal FIIAAE al

3) =guistal waeketal wa / wAIA R (corresponding author)
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Data collection Analysis Selection Cross Validation Evaluation
RS EjA 7|AIEHE DHITED
Az AREM L= fals Hu ES = 51 "ot
® c {3 @
OUTLIER & NA EDA MACHINE LEARNING Ccv CHAMPION MODEL
<AdE 3-1> A3 EX =A%

IASE BE AL oA g delHE parameter)7} 31.0H, gammat 71de] F(H
tekst 7AIRE EYEE Fol HAY 2¥S H)S A= #holal coste HAFS =
T F JEE HAAse Dot e s AR HA Y parameteribes 271
AR Y FFEE AT HEdS Al A tunesvm¥TE AFESA ST best
sl o= Wl Fasdk wEe A8 performance®] gammat 0.1, cost= 1009 7t
Db FReA e, PHE Sl Hel & 7% 5 9Y
U FEE 4SS HelF) dEelt 2yTE % wug AFwds miews

5
[12]. 2% += 7} K-Nearest Neighbors
algorithm(# 5 ©]% &g %, ©]sk KNN),
CART (classification and regression tree) &
agE 7wk gApAA V(o] Rpart),
random forest(¢]d} RF), support vector
SVM), linear discriminant
analysis(A g E4 0|3} LDA), quadratic
discriminant analysis(©]3} QDA), Adaboost,
generalized linear model(¢]3} GLM)E A}-&3}
Atk 28 755 98] R programming 7]
A& o]l om KNNS $& ‘class, LDA
o} QDAE $l3 ‘MASS, SVMS 93] ‘el07l,
RFE ¢ ‘randomForest, CARTE $3l
‘rpart’, AdaboostE 13l ‘ada’ W 7|A|E AH&-St
Atk
GLM(Generalized linear model) 44|
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41 EMMA X2E2N avgTa, avgTd, maxTa 5 v sd7|g} 7
AT A ARESE dlolE = 20224 HgHe] 27tle o AHRAAE BT o)e
717 Adeltt. Bt 7] &(avgTa), B % Bt el 45 7S YopAe As
(avgWs) & I AEFWF 7S AZFS v RojF=d surigrat 7)ol vkl A
wgk A3} avgHm¥} avgPa , avgTd &4tke] = d%E dxE13]. F, g 3719
747 26418, 19665, 166397 ZAHAL. ole]  LEsh Aged 707 AR W) UE
3 Ane sl MeEY AzF ®skgo] A 7b wkobA] 7)§ke] wropA A Hnh w® 2%
How At B§ 74e 548 Koz 7 GelA® Bk sEE HY WEs)
A% Wak AP BRAS Sohr  obd o] Frar)
71918 vlol= AuATE 4SSt avgTa
<H 4-1> A58 B J|=SHY
(k) el 1429 = S g 34E 2= =| i = h
avgTa(C) -18.4 1.9 12.2 10.71 20.4 30.5 123.81
avgTd(C) -23.5 -5.3 53 4.67 15.8 26.4 166.39
avgPa(hPa) 959.6 1001.6 1010.6 1007.8 1018.0 1035.6 196.65
avgWs(m/s) 0 0.8 16 17 24 9 1.46
avgTca(0™10) 0 15 5.1 5.01 8.4 10 12.71
maxTa(C) -15.9 7.25 18.1 16.43 259 376 121.39
avgHm(%) 22 58 7 69.19 82 99 264.18
avgPs(hPa) 991.2 1010.8 1018.0 1017.7 1024.6 1043.4 85.35
minTa(C) -25.5 -3 7 6.02 16.1 259 138.27
<H 4-2> J|af a2t A2tat 24
e avgTa | avgld | avgPa | avgWs | avgTca | maxTa | avgHm | avgPs | minTa
avgTa 1 - - - - - - - -
avgTd 1 1 - - - - - - -
avgPa -0.4 -04 1 - - - - - -
avgWs 0 -0.1 0.3 1 - - - - -
avgTca 05 0.6 -0.3 -0.2 1 - - - -
maxTa 1 0.9 -0.4 0 0.4 1 - - -
avgHm 0.5 0.7 -0.4 -0.4 0.7 0.4 1 - -
avgPs -0.7 -0.7 0.2 -0.3 -04 -0.7 -0.4 1 -
minTa 1 1 -0.3 0 0.5 0.9 0.5 -0.8 1
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<X 4-3> Class = Hl1

Category

N-Provocation

Provocation

2493

62

2493

2480

2872 SMOTE e 4gabr] Aol
WEwsh Buae] Holg Fo] zolst v
AR, <X 4-3>3 #Zo] SMOTEE &3l =
#9°) #AZ wasdr,

13 PHTS Y HDAS

oA AAE 8ol mEE 704 307
10-fold nAE}EE HF7HE shdvh <E4-4>
wateg = J{rh AdE 2" RF9
‘Adaboost 7} 714 €2 FYEE HoFu A
A7b frejmekA] gelstr9faE 10-fold CVA
HE BFobEAe Ay F(772) = 4181°0]aL
O &E (p-value)o] < 2e-162.2 Fon3t 4x}

& BHAFUY 5, 27t Ak oigk A
ol7F AATh FAHEA WoRE oW »dA
Hgrell Fojm g Aol A=A & g (7]
ol AP AAsATh ol #ahEA o
Hekike] Apolfriuhs ek W o= Fekiho|
Aol 7b QleAlE & ¢ flom AR E T
3 o= Fekitel fFemgt Aolrb U=AE
glstr] flsiMolth Tukey?] thsH|aAE 3
A} <19 4-8>3 o] RF'¢} ‘Adaboost'™
MZE A g2 67/ 2dy BAHoR

5% A F 2= sl S-ou 3k 2Fol 7 AT}
‘RF'$} ‘Adaboost'= Tukey thaHlnl 23} &
9|8 E (p-value)o] 0.712 =to]7} dtiar H7]
oj ¥ et
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Category GLM KNN Rpart RF SVM LDA QDA Adaboost
g
o 63.41 89.18 82.49 95.58 70.65 71.04 76.34 94,34
) (%)
70:30 ==
; ;} 1.13 0.93 2.05 0.57 0.99 1.00 1.04 0.67
g
(%) 63.54 89.80 81.92 96.34 70.40 70.82 76.43 94.93
10-fold =
j_;;} 1.52 2.13 269 1.08 2.19 2.20 1.69 0.94
95% family-wise confidence level Random Forest OOB Error
0.060-
‘g : —— - i 0.055-
E | —
] — i 5 0.050-
® —— : g
T - +— RF-Adaboost o
= : — : 80045—
g i — 0.040-
5 —
£ - — 0.035-
& —_ 0 100 200 300 400 500
— —— MNumber of Trees
;%: —— <% 4-9> Random Forest OOB Error
¥ . —— ‘RF’9] hyper parameterS! Treeo] 4% &}
g P . 71§18l OOB Errorg Hluer A3} 400714
" omlda - - A% Aol BulE g % = Yok Ede
£] | S gueFe 4% 45 mue] Biwg
3:0 2'0 1'0 (; 1'0 2‘0 3'0 Z43+= 523 hyper parametero|tlh. =, =
Differences in mean levels of Trt "Q—_ Oﬂé Aé %% _H;_Oﬂ hzl‘?j/q E\’:j_,_]}‘;] E‘:';fﬂ]'g—-ﬂ'
=7l J- o = =]
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AHP(Analytic Hierarchy Process)& %
TI2HE AMNHE ELE I Y

Method of evaluating the importance of tasks in a project
using AHP(Analytic Hierarchy Process)

2a2) - 2T - AFESY - 0B

Seunguk Kang - Jinseong Yun - Junho So - Yongbok Lee

ABSTRACT

Today, Korea military 1is establishing various initiatives that will lead the
transformation of the future forces. Specifically, for plans involving tasks of different
characteristics, grouping these tasks and applying scientific evaluation tools is critically
important to maintain the directionality of the plan. Therefore, this paper has
researched a methodology for evaluating the importance of tasks in a project using the
Analytic Hierarchy Process (AHP) as part of a methodology for an objective and
comprehensive analysis and evaluation of the plan. Through AHP, we structured tasks
and presented the process of deriving task priorities (weights) through surveys as a
research. The importance of each task derived from the results of this study will play
a very Iimportant role in evaluating the performance of the military’'s crucial
implementation plans by being utilized to quantify progress in the future. Through this,
it is expected that the implementation plan will maintain the right direction and

momentum, contributing to the development of the military’s combat power.

Keywords : AHP(Analytic Hierarchy Process), project evaluation, importance of tasks
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A Case study of analyzing the cause of unusual survey responses
-Focusing on the necessity of the ROK-U.S. Joint Training
in the national security consciousness survey-

o8I - 25A2)

10

Yeongbin Yun - Hoseok Moon

ABSTRACT

The social perception of the necessity of the ROK-US joint training is an important
factor in assessing the security consciousness of citizens. A unique finding was
observed in a nationwide survey on security consciousness conducted by the Research
Institute of National Security Affairs (RINSA) in 2022.

Various methodologies exist to analyze such social phenomena. This study employed
statistical analysis and text mining techniques using defense-related domestic news
articles, to interpret these phenomena. In conclusion, we observed a social bias
phenomenon where individuals tend to conceal opposing opinions and respond with

disinterest or neutrality, even if they do not agree with the ROK-US joint training.

Keywords : Security consciousness survey, Statistical testing, Text Mining,

Sentiment Analysis, Analyze social phenomena, Social bias
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