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Abstract

Under Article 19, Paragraph 1 of the Food Industry Promotion Act, Rural Development Administration re-
news the Korean foods composition table every five years. Before the publication of the tenth revision of the
Korean foods composition table in 2021, this paper suggests methods for collecting representative samples of
182 highly consumed foods in Korea. Food markets are categorized by their distribution channels, which are
supermarkets and local markets. Eight samples are collected from each category by applying the National
Food and Nutrient Analysis Program (NFNAP)’s stratified multi-stage sampling. The NFNAP was imple-
mented in 1997 as a collaborative food composition research effort between the National Institute of Health
(NIH) and the US Department of Agriculture (USDA) to secure reliable estimates for the nutrient content
of food and beverages consumed by the US population. Selected supermarkets for selecting representative
food samples are Emart Kayang, Homeplus Siheung, Lottemart Dongducheon, Emart Suwon, Lottemart
Dunsan, Lottemart Yeosu, Emart Ulsan, and Hanaroclub Ulsan. Selected local markets also are Doksan-
dongusijang in Geumcheon-gu and Pungnapsijang in Songpa-gu, Seoul, Ilsansijang in Ilsanseo-gu, Goyang,
Unamsijang in Buk-gu, Gwangju, Beopdongsijang in Daedeok-gu, Daejeon, Bongnaesijang in Yeongdo-gu
and Jwadongjaeraesijang in Haeundae-gu, Busan, and Jungangsijang in Jinhae-gu, Changwon.

Keywords: food composition table, Kolmogorov-Smirnov goodness-of-fit test, local markets, probability

minimum replacement probability proportional to size, supermarkets
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gh a5 $2d, @A, @ §)er I FHY AFS onsiy og st Aol x2lE 4
2 BH A et F7tREAEEE DB o] FARFRANA E8H T el M sEEFMAF
FoAe AFTE 22, HAFARAAE S5 dFHH 7€ A4, asFixs FAEY &
AFA A 2, AFdFdAH A= AlF FEEA Foll ARgsta Aot 7|Ede F7hEEA
F4% DB 52 S8l Jd AAAS, xEFS, AEERE 55 Lelste] dRARE AFs]=
YA FAA mEAAARs A e A8 2 A AAs7] wiEol txd EA7F A7
Ha ek vHE, nj=o] A9 SAA REAAE I dEA v RS AAsY AUREAE
AR DBE &3 Yt} (Perry 5, 2000, 2003; Pehrsson 5, 2000, 2006, 2013). Syt =
A m24AE Sl tEA e B2Ee 7I1RE S7IREAEEE DBE 58 227 24t
o} 2 =FoAE 19973 1= 5F4 9] Nutrient Data Laboratory (NDL)<2} National Institutes of
Health (NIH) 7} %52 & 73t $ 2001'd 37} 20119 7§ 4 8 National Food and Nutrient Analysis

Program (NFNAP)Z @18t} $-2lube 430] 21 R4S B 5 9 SAH E24A Jol
3 AR

AFFFIENY FUe 7E 2T AR @32 v 2ok WA fEveke] B¢
oAl 19703 ‘FUIREAFAER 2HE LN o|F R oF 5d T2 ANAE T
201619714 A9 B ol PR AT}, FAREABARE (AOABB) ol B3]
A% 3,005 T} 1359] FPE| £250] o, o|F L} RSP 08T 5 Ax2
A E2A5H FY5ADTY 5AEEFH R A 29 (http://koreanfood.go.kr/) S 3 A|FstaL
E3 AERAY] A E =ol7] A& RAFATA ZEIWE A 293 Y3 i 200F9
F2 A4, £43te] AEA4E DBE e k. ul=9] A= US Department of Agriculture
(USDA) Nutrient Data Laboratory (NDL)oj| 4] USDA National Nutrient DB for Standard Reference
(SR) (https://data.nal.usda.gov/) S A&t o, SRo|= A= 8,176 thsl] 146F2] A=A
2ol #E5 gt At A= AWEAFA ‘The Canadian Nutrient Fine’(https://food-
nutrition.canada.ca/)& &3l 5,807%2 AE] ] 150%2] JFIE ZRE AT . &Y
A ERAedolA 1878F2] Aol Wil 36F9] YT FEY dEEE AFAERS W
33 ok 3 FA| Ao 2= AE% Y 7] (Food and Agriculture Organization of the United Na-
tions; FAO)2} <l o &3 (United Nations University; UNU) 7} 8| ZHAS D1 A4 F JSFAAE

e

_127\1

t] o] E] A] Bl (International Network of Food Data Systems; INFOODS)E A #3lo] FZe] 2l&4
£ glolg A4S Y3 =83t Jtt. =3 INFOODS A= | dolg A HHLS S A=A
& HelB Y] SANFE FAAZIAL k. 2002 (=), 2004 (HH3=), 2007 (F=) A HEA]

FA4% dolEe) 2 B g RAsn,

NFNAPS] %2 248 uFdEcl £usks AREe) JdRol el AH4 e 34UL AT

£ 93 v=F AdFxFEEZA] 2892 AC Nielson®] A41]H (retail outlets) 218

AgE Bl AFFFE AR 5o SdtdSFE9 (stratified multi-stage sam-
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Chromy)®] H4HAEn|HF=
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=9 Al s Eo s}

£
2
B
>
1
]
Rl
e
ot
i
[\
9
K3
>
rlr
—
V)
N
-l 0
m-{ Q
=2
>
»
oo
i)
1y
Hu
=



A study on collecting representative food samples 217

q@ as) (40, q

= G,

a), 9@ 1a(3) 8) q9) q00) .
1 ple—1 ; : Ly, Yy 1/4_”_1./2_"_1/2_"'1/4_’5
sampling unit [ 1 2 '3 L4 5 6 | 7 8 9 101
zone | 1 i 2 i 3 5 " ; 5 5
Figure 2.1. Ordered frame listing with selection zones.
Table 2.1. Cumulative sequential probabilities for cumulative sample counts
i N —
Case ~ P(Simin) =10+ Tt ()
_in() =1(G-1) SiinG) =Ii-1)+1
F(i)=0 0 0
. . F(i)—F(i—1
F(i)> F(i—1)>0 % L
F(i—1)> F(i) >0 0 Frdy

2. I20|2] PMRPPS A0

2212l PMRPPS (Chromy, 1979, 1980, 1981; Williams®} Chromy)E 32J3s}7] $ja) WA 2 7}
A 71&E 273HAF. F+EE (sampling frame)®] Z7]1E N, i (i = 1,2,..., N)HAA] FE42] (sampling
unit)e] H2WE gh(o], A4 5)= S(0), iHA S ‘ﬂrvﬂﬂ— xHoZ —?—%% =3

9

2 sk ofmf n(i)E 0 o) AAFE gom Ak RE FEUS Hxus g S
S(4) =N, 5(3i), EEESE nolgha 3. MR 2209 7} ZHor F2dE 7SI E q(i)2h

s q(i)E oret 2.

AzvE F2E52 nl 7 (zone) o2 WrEd 24 799 A7E FYH S(+)/ne] HEF UF
itk 22 mo] PMRPPS: QAF oz 7k FooflA] S(i)ol u]ate] E%% Sty FEdhs e
th o] & S4L AP F ool A v FEHHE F 7 FolA & 7N %
BoR FEH= q() Fol 15 3 A F FAM BF gEo= %—%E‘ 4 9t Figure
2.1 4 &4 AR, T A, A AR FEP9E 7o 104 2Rer 229 5 Yok Al iR F ‘:M
o)
pal

)

L

7F 79 1o oz FEFHJUHE 1Y MWL ERO E -%— H 2] @1, TG 104 2EH A ¢

AT el 2o E 239 5 Sl o WA 23AHE T 215 3 A0l 3 Tolo] A JEOE
=29t} olgl 7o mEN FEE2S 547@% OEL_TLE]%EE 3911: 1 Table 2.1} ZFt}. Table 2.1
A 1)} F(i)= 7#7‘ t10()9 AE R 45 BES oujdit). 1(0) = F(0) = 022 FoJ3}
2 =3 &8 P(Z, () zf(i)|23-;in( ))E Table 2.1 28] A &l S n(j) = 1()’<)
= ‘Zi-:ln(y) I(i)+ 19 7 owﬂom HEolt}. Azn|e] BEZEZE uEES HA
Figure 2.18] F&949E59Y +4 EL* o 3t 2 AREFS AASHH Table 2.29F Zth Table 225
’3"1/“1 T8 2EPY AR dolgES VEYE Flgure 2.2¢} 2t} 7bs3 AERgE E 79709

Z 3 o2 7 B4 A2} et 2L ),

sampling unit(¢) 0 1 2 3 4 5 6 7 8
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9
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Table 2.2. Cumulative sequential probabilities for cumulative sample counts of sampling units in Figure 2.1

P (ZizinG ) = 10) + 15,25 nG )

qi)  Yi_iq()  IG)  F(i)

.

;;1'”(]):[(1_1) j:ln(]):I(Z_l)J’_l
1 0.25 0.25 0 0.25 0.25 -
2 0.50 0.75 0 0.75 2/3
3 0.75 1.50 1 0.50 0 2/3
4 1.25 2.75 2 0.75 0.50 1
5 0.50 3.25 3 0.25 0 1/3
6 0.25 3.50 3 0.50 1/3 1
7 0.25 3.75 3 0.75 0.50 1
8 0.50 4.25 4 0.25 0 1/3
9 0.50 4.75 4 0.75 2/3 1
10 0.25 5.00 5 0.00 0
i o 1 2 3 7 8 9 10
1(C) (] (o] (o] 1 2 3 3 3 4 4 5
i \1 \ 1 \
. 2 ™D
2o N . ,
> \ 3\]‘ 3 3 . 3 z - 3 )
\.4 1N 1\4 X4 5.4
1 z 1
\5 1 51\- 5

Figure 2.2. All possible paths for cumulative sample counts of sampling units in Figure 2.1.

n(l) = n(2) = n(6) = n(7) = n(9) = 0°]2 n(3) = n(4) = n(5) = n(8) = n(10) = 1°]|2=Z o] F=Z
= uet F29= TEL {3,4,5,8,10}0|n BRHRog 2239 50 1/720 . o] & E%% FEd
A7 & AR F29 F9l '3Hr)rfﬂ"’/} Z 190 s TR SolA BE {3,4,4,8,10} 2} o] FET+
9 47} FESlo] 2EHE= BEBL 3370t} o] BRLE oA 2 ‘jr-ﬂ 3, 2, 37N FEY

smolol A FET] 100] 217 FEH Aoih

4, 470l M FE9 8,
3. wSAElo HE UWEAMZE F=

NENAPo|A &= 13} 52U 2 712E]S FE3517]9) 2A] generalized Core Based Statistical Areas
(gCBSA) 2= 7Hde =93 CBSA] 234 712 ES2 gCBSAE CBSAR AoFeon, 18
2] 2 FI2ElE2 gCBSAE 712E I AAZ A3t} (Pehrsson 5, 2000, 2013). WA F-L2E|&
£ AA2 B (region), A2 @Y tv] A (division), TIH]AY F(state) =22 = F, Fuldl
A= gCBSAQ] 2014, ¢CBSA UoA= T A4 (unbarnicity) S 7|£22 AU AlAx 49
2 west, midwest, south, northeasto]™ Z+ @HL thA] tu|A, F <207 MEHCt west AHL 7+
7+ 8, 57 & o]Fo]Z mountain, pacific TR A Z, midwest A2 7—,‘—. 5, 7 F& o]FoA
east north central, west north central TJB]A S 2 south @I z+7+ 9, 4, 47] F& o]Fo]Z south
atlantic, east south central, east south central T]8]H 2 & northeast @92 Z+7 6, 37H FZ o] Fo]
7 new England, middle atlantic TJR]H L2 U ojRAT) & =FdAE 13 FE2EQA Al/ZE/FE
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Table 3.1. Counts of survey foods by food groups

Food potatos &  sugars & nuts & .
cereals pulses vegetables mushrooms  fruits meats  eggs

groups starches  sweeteners seeds

Count | 19 3 5 8 9 37 1 25 11 3
Food fishes seaweeds milks & milk oils & teas beverages alcohols seasoning prepared others
groups products fats foods

Count | 11 5 5 2 5 3 4 13 10 3
F=517) Al 174 A/ =9 A e F fA %} FAFTE nYste] Axg 47 A4 S, A5 EA8 A
AFINE ASAHE(149), 47158 A7 (2489), 29%, SHLEE, HAF9A, depds
=, BN, AFSEAA S AL F AT A (34), BEEE, 3, FAgdA,
AN E AR (4dY)er Rtk ol AU Al/E, Al/EUWelAe Al/2/F ST
€ 71¥e® AYsglh. | NFNAPOXE 7hedH A7 2] AsE wed, 455 24
= NARFER A4 FEES UL FIBEFSTHE A=l (Pehrsson F, 2013) & 1=
FolAe A8F BA=d APEEREO] tie 2kR &R o2y ST E AgEith Table
3.100 AeEjd AA™ 20219 ABAG Y FTREAFALE AS A =AYl & HFFE F
1827 ojw AFFozs F 20700t & =2olAe AREHE ool wet e Ao 3
Zotazt drk. I ofe AR A Folle rREU AR o= ellXE A7t 7heE AlEol A
ol 7 ol ARt AF 7 7Fed AFE A7) wiwolH, LT AEelE AR FUEe] nfES
Al 5 olx 3 AR FElE A ¢F7] wiZolth o A 9 BAS Alsks TR o
A(AIZE, o2t BREA7)7] 85 5) 4 T2 24 thdst A5 AR oF 317 wiwol thEnt
ES}F 5070 o)) HE7E Qv AEAIGeE Agste] AR} gt

3.1. UIYOIE JIxst 22FZ

1AM = A/ /5 F210L, 29 A A= 1A 258 Al/7/F HolA dBuES =&
et 1Al = HFREZE 14 o) e 167] Al/=W 16170 Al/2/F SAFT (=9 23
2 F2EZ 790, 2u AN EnE 43 ydder 2E2ES FA%NTE F

20159 QAL FHERAEAAE BAT 2017d FA7+2 Fsict(http://www.census.go.kr/). 2%t
AelA FE2dHE WP uEZ A gkst o]f+= Table 3.10] A ZAAYH AFAHEENY tjite] 9
AFT7 B3 AEFTE gFer] ot 2 =RoAe HANEE A5 FZes, outE, R
nE, FYPFUEIYH AFor Aosiglon, 7k mjge] wiFHAL SEAFT FEHEXI AL
el (http://kras.seoul.go.kr/)= d&3lo] FRH Ty A= 177) Al/=E UlgulESE= Table 3.29)
23, PuiESLE A /F/F4E Table 3.37 2l HMEEEAXAE z3ete] giyuter) g
A2/ AYFE W SA7Y Bxs 1497 4897 47 264, 26.8, 22.1, 24.7% = e}
ey

FElvEl SEEe] avstl e AEe AFFeR 23T FE9] 98] 1dAAE USDA
NDLo| A A1$H8E NFNAP (Pehrsson %5, 2000, 2013)2 F1ste] tha Al 7K 248 9Es=

RS FEUT

d

L A% 8 Al/Eolq BT 259 EHo|ojo} Tk,

2. DU A/E T glol A/Z/T FATHE NFoR ALYL wol= BaF F2Y HRolojo}

3t}

[¢)
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Table 3.2. Counts of supermarkets (Homeplus, Emart, Lottemart, Hanaroclub) by si/do

Brand si/do
name Seoul Busan Daegu Incheon Gwangju Daejeon Ulsan Sejong
Homeplus 19 13 9 11 3 7 4 0
Emart 29 5 6 5 5 2 1 0
Lotemart 15 8 2 9 4 3 2 0
Hanaroclub 5 6 3 0 0 1 2 0
Total 68 32 20 25 12 13 9 0
Brand si/do
name Gyeonggi Gangwon Chungbuk Chungnam Jeonbuk Jeonnam Gyeongbuk Gyeongnam Jeju
Homeplus 33 4 3 5 5 4 8 8 1
Emart 45 6 3 7 3 3 9 7 3
Lotemart 34 3 5 7 6 5 3 12 1
Hanaroclub 4 1 2 1 1 2 2 2 0
Total 116 14 13 20 15 14 22 29 5
Table 3.3. Distribution of the number of supermarkets (NoS) based on 161 si/gun/gu
NoS 1 2 3 4 5 6 7 Total
Count 42 37 40 24 14 3 1 161

3. 0% % A/ TR glo] /2/T FATHE /1E0% ALYL wolE 2T 257 EHolojop
k.

A9EE AEs T (1499 «2=2 F48) 49
iy 2 A/EE AFdrh A/ WolAe Al/2/F
FAFTE 7|2 E A HEFS A H (serpentine sort) $Hc} (Chromy, 1979, 1981; Williams$} Chromy,

SA¢3 WAAE 498 wdE St A% Bunh mel Adek

AR AU A/E NN BT A BAG B AR AL A/T/TA AR oI35 A
AEHUA(F T2 11), ARLIA(23)(014 1), 4
$(32), FHEZ(33), HI=(34), Ael=

%(35), Aebg=(36), AFEHAAE(39)(1F 3dY), FARFAAI(21),

Al(26), BEEE(37), BAE=(38)(o]F 47)9] AR FT &, FAF
A 2370 A2/ 2EA, QAR T A2/ TE NRAELE A
Goz AU A% AWl W Ao RhgE) 127) A/E/TE NAAEo R FUste] Ta-
ble 3.45F 28 15 23E(§E EA)S 9k, 2200 PMRPPSE AA 180 325 25e ¥
HEH (candidate sample) S FE3 Z+ Ao A FEHo] 2744 <
8= ATt
29 3 WA ZAL UEehe FEERe T WA 2AL Aok} A BESEAE Yohis] A3l W
A Al/=E A ¥ A WA Al/2/F F< A 3
A8 vlg= 7oL o] F 16170 Al//F oA 2T Badher AFodiry. 3 $H3
= oA BT A
T2 JYsith 194 SEHFEY 27 F A z
SRS AAs] A6 duE 2R uEz-~n2 % % (Kolmogorov-Smirnov) AT A

o} (Massey, 1951). THRZAR 10A FRERC] A M) 242 Arht & WEEAE Fofr ]
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Table 3.4. Sampling frame in the first stage when the secondary sampling units are supermarkets (§) or local

markets (T)

si/do si/gun/gu piil)ﬂa si/do si/gun/gu p:iilj si/do si/gun/gu p?i);:x
Seoul Jung®T 127896 Jangan®' T 295436 Sebuk® T 382455
Jongno 157277 Dongan® 322590 | Chungnam Asan®'T 338473
Yongsan§’f 223898 G-wangrnyeong§’Jr 328253 Dongnam§’Jr 273839
Geumcheon® 249930 Suji® 338993 Seosan® T 171364
Scongdong§’1L 302367 Gwangju§ 341046 Damgjin§ 168508
Gangbuk®:f 313698 Yeongtong® 350818 Nonsan®t 123774
Dobong?:T 332586 Danwon® 354452 Hongseong® T 103048
Dongdaemun® T 357380 Gwonseon® 364650 Boryeong® 100922
Gwangjin® T 363934 Sangnok®t 379209 Yesan' 78678
Mapo®' T 368841 Gimpo®1 392438 Buyeo 67028
Ycongdcungpo§‘T 393560 Gihcung§ 416746 Geumsan’ 55672
Jungnangg’T 396892 Uijeongbu§’7 426530 Seocheon 53321
Dongjak® 400236 Paju®'f 430650 Gyeryong® 41858
Seocho®:T 414550 Deogyang® T 433606 | Jeonbuk ~ Buan' 51249
Gangdong® 423978 Siheung®'f 446369 Gochang’ 54947
Guro®'f 436869 Bundang®:T 475778 Namwon®: 79282
Seongbuk?f 445417 Pyeongtack®t 486077 Gimje® 82358
Yangchcon§‘T 452111 Namyangju§ 644936 Jcongcup§’T 109263
Eunpyeongg”T 466243 Hwaseong§ 708569 Gunsan®f 273649
Gwanak$ T 511222 Bucheon?®'f 845514 Deokjin® 294824
Gangnam®' T 522514 | Gwangju  Buk®'T 450323 Iksan® T 298928
Nowon %1 543499 Gwangsan®'T 419625 Wansan®t 362132
Gangse0§’4r 581675 Seo®t 306054 [ Jeonnam  Yeosu®'T 271741
Songpa® T 633953 Nam?®f 219256 Suncheon® 266809
Incheon  Bupyeong F 538236 Dong‘E"i 100914 Mokp0§'T 233948
Namdong§’T 534050 | Daejeon Daedeok’ 188469 G‘rwangyangg’lr 144010
Seo¥ 509776 Dong® 1 239752 Naju® 105579
Nam?'f 421851 Jung® 1 243540 Muan?® 81420
Yeonsu®' T 337595 Yuseong®' T 366639 Goheung' 60984
Gyeyang® T 318104 Seo®t 487449 Wando 48332
JunggmL 115153 | Gangwon Wonju F 341338 BoscongT 39942
Gyeonggi Yeoncheon ° 43990 Chuncheon®: T 283742 | Jeju Seogwipo B 169358
Gwacheon' 53583 Gangneung?®' 215914 Jejubt 472399
Gapyeong! 59548 Donghaeij’* 89151 | Busan Haeundae®T 399363
Dongducheon®:f 97373 Sokcho¥ T 78618 Busanjin®'f 366492
Yangpyeong®T 109359 Samcheok$: T 67860 Saha$:f 330293
Yeojubf 111476 Hongcheon' 67168 Buk¥ T 296945
Uiwang® 151852 Taebaek¥: 44733 Nam?® T 275941
Pocheon®: T 161239 PyeongchangT 40264 Dongnae§’T 261671
Gurif 189741 Yeongwol 36934 Geumjeong® T 246891
Anseong®T 198832 Jeongseon' 36002 Sasang®' T 231587
Paldal®:f 206092 Goseong 28621 Yeonje®t 201053
Yangju® 212631 Yangyang 25556 Suyeong’ 173059
Icheon® 218798 Hwacheon 24625 Gijang§'T 156561
Hanam?®:f 218994 Yanggu® 22355 Yeongdo®f 123531
Osan?® 219877 | Chungbuk Jeungpyeong' 37625 Gangseo! 116702
Jungwon 226657 Jecheon®: T 136929 Seof 106924
Cheoin® 240521 Sangdang® 166664 Dong’ 86106
Sujeong® T 241862 Cheongwon® 196192 Jung® 1 43799
Gunpo® 280913 Chungju®'f 212274 | Daegu Jung? 75324
Ilsandong® 284692 Seowon®f 221147 Nam?® T 152785
Ilsanseo® 286804 Heungdeok?:f 258308 Seo¥t 191414

(continued)
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(continued)

si/do si/gun/gu pi}i);lrlla si/do si/gun/gu pSi};l: si/do si/gun/gu pc;};;ia
Dalseong®'T 239240 Sangju’® 98189 Seongsan®T 226726
Dong§’T 340396 Ycongju§‘T 108443 Masanhoewon® T 202864
Suseong?’ 425546 Gimcheon® 140765 Jinhae% 186658
Buk®f 445293 Andong?®'f 165704 Masanhappo®: 178751
Dalseo® T 583043 Nam?¥'f 239044 Tongyeong?' T 132962
Ulsan Nam?®T 333117 Gyeongju® 262264 Sacheon®' T 111655
Jung® 1 233343 Buk$' T 267865 Miryang$ 103894
Buk¥ 196147 Gyeongsan®T 282626 Haman' 67906
Dong§’T 172306 Gumi®t 423003 ChangnycongT 62544
Gyeongbuk Gunwi 22230 | Gyeongnam Gimhae B 536456 Geochanglf 60083
Yeongdeok ' 36148 Jinju®t 353209 Goseong! 52439
Yecheon' 46321 Yangsan®f 332596 Hadong' 43441
Mungyeong® T 70016 Geoje¥t 257847 Nambhae' 42986
Yeongcheon® 97675 Uichang®f 250560

Figure 3.1. Boxplot of D-statistic based on 20,000 candidate samples when the secondary sampling units are
supermarkets.
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Under criterion 2 Under criterion 3

ov statistic = 0.0747 °

Kolmogorov-Smirnov statistic =

0.0811 °

Kolmogorov-smirn
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Figure 3.2. Q-Q plot of sample vs. ideal sample for si/gun/gu population size by region (left) and overall
si/gun/gu population size Q-Q plot of sample vs.

supermarkets.

ideal sample (right) when the secondary sampling units are

Table 3.5. Percentage of pairs of (the number of samples from region 1, the number of samples from region 2, the

number of samples from region 3, the number of samples from region 4) based on 20,000 candidate samples when

the secondary sampling units are supermarkets

(27 27 2’ 2) (27 2739 1) (2’ 37172)
65.3 1.5 21.6

(3? 27 17 2)
2.8

(37 27 2’ 1)
0.1

Pair type (2,3,2,1)

0.5

(37 17 27 2)
8.0

(37 17 37 1)
0.2

Percentages(%)

Table 3.6. Sampling frame in the second stage based on the first sampling units; Kanfseq-gu, Geumcheon-gu
(Seoul-si), Dongducheon-si, Gwonseon-gu (Gyeonggi-do), Seo-gu (Daejeon-si), Yeosu-si (Jeollanam-do), Nam-gu,

Buk-gu (Ulsan-si)

si/do si/gun/gu Are;a Market name si/do  si/gun/gu Ar«;a Market name
(m?) (m?)
Seoul Kangseo 9895 Homeplus Kangseo Daejeon Seo 6610 Homeplus Tanbang
6722 Homeplus Kayang 10721 Homeplus Dunsan
19644 Lottemart 6560 Emart Dunsan
Kimpoairport Jeonnam Yeosu 4207 Lottemart Yeocheon
137754 Emart Kayang 3829 Emart Yeosu
Geumcheon 16813 Lottemart Geumcheon 8147 LottemartYeosu
9583 Homeplus Geumcheon | Ulsan Nam 6610 Lottemart Ulsan
69423 Homeplus Siheung 11575 Homeplus Namgu
Gyeonggi Dongducheon 107623 Lottemart 11575 Homeplus Namgu
Dongducheon 1961 Hanaroclub Okdong
Gwonseon 169423 Hanaroclub Suwon 9898 Emart Ulsan
8001 Homeplus Seosuwon Buk 23586 Hanaroclub Ulsan

32060

6687
15176
12429

Lottemart Suwon
Lottemart Gwonseon
Emart Suwon

Emart Seosuwon

8007
13747

Homeplus Bukgu
Lottemart Jinjang
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Table 3.7. The total number of local markets with more than 50 stores by si/do

si/do Seoul Busan Daegu Incheon Gwangju Daejeon Ulsan Sejong

Count 136 96 62 28 17 18 20 0

si/do | Gyeonggi Gangwon Chungbuk Chungnam Jeonbuk Jeonnam Gyeongbuk Gyeongnam Jeju
Count 99 37 25 28 18 20 38 68 8

Table 3.8. Distribution of the number of local markets (NoLM) based on 172 si/gun/gu

NoLM 1 2 3 4 5 6 7 8 9 10 11 12 13 14 18 | Total
Count 38 34 18 16 14 18 14 6 3 2 2 1 3 1 2 172

D statistic

T T T T T T
0.0 0.2 0.4 0.6 0.8 1.0

Figure 3.3. Boxplot of D-statistic based on 20,000 candidate samples when the secondary sampling units are
local markets.
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2), olnkE £4bd, IR ST L4 (014 4R 0% Uehton, 4REAL 98 AnE EA
2t 529 yrh=y 48F TUo)A Table 3.10] 28 ARF] HA== A2 sl Lot

3.2. ZSAIEO| J|=ot H2FE

1A NN E 3.1285 vpR7RA =2 Al /2 /72 FE81AL, 22 A0A & 1DA A 228 Al/2/7F el
A AEAES FEIh 1AM s A= 1770 Al/=W 25070 Al/2/F § s5ites 238 AF
Se ks AEARCl 1] o) A= 1670 Al/=W 17270 Al/2/F FAFTE FEES A6
A, 29 A e ASAIE Aot ATAIRW HEFE FEES 74T AEAR AT FE (A=

47 717k 2015.1.1-2019.10.31)& sFulolE 24 (http://www.data.go.kr/) oA F=R3IATE A=

1770 A1/ 5070 o] Ax=E o]FofZ AFAIFG+ Table 3.73 211, AFAILFE Al/F/FF
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Under criterion 2 Under criterion 3

Kolmogorov-Smirnov statistic = 0.0842 Kolmogorov-Smirnov statistic = 0.0823
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Figure 3.4. Q-Q plot of sample vs.
si/gun/gu population size Q-Q plot of sample vs. ideal sample (right) when the secondary sampling units are local

ideal sample for si/gun/gu population size by region (left) and overall

markets.

Table 3.9. Percentage of pairs of (the number of samples from region 1, the number of samples from region 2, the

number of samples from region 3, the number of samples from region 4) based on 20,000 candidate samples when

the secondary sampling units are local markets

(27 17273) (2’173’ 2) (2’ 27173)
2.5 10.2 12.9

Pair type
Pecentage(%)

(27 27 27 2)
52.9

(37 07 27 3)
0.7

(37 0’ 37 2)
2.6

(37 17 1?3)
3.6

(3’ 17 27 2)
14.6

Table 3.10. Sampling frame in the second stage based on the first sampling units; Geumcheon-gu, Songpa-gu
(Seoul-si), Ilsanseo-gu (Gyeongg-do), Buk-gu (Gwangju-si), Daedeok-gu (Daejeon-si), Haeundae-gu, Yeongdo-gu

(Busan-si), Jinhae-gu (Gyeongsangnam-do)

si/do  si/gun/gu No. of Sijang si/do si/gun/gu No. of Sijang
stores name stores name
Seoul Geumcheon 118 Nammun Daejeon Daedeok 62 Beopdong
244 Hyundai 122 Sintanjin
233 Daemyungyeolbit street|Busan Haeundae 143 Banyeo
179 Doksan Dongwoo 232 Jaesong
64 Eunhangnamu 104 Haeundae
Songpa 72 Macheon 125 Jwadongjaerae
136 Macheonjungang 66 Bansonggolmok
135 Bangi 198 Bansong2dong
116 Saemaeul 60 Banyeo3donggolmok
70 Seokchon 70 Banyeo2dongsangga
165 Pungnap Yeongdo 272 Nambhang
Gyeonggi Ilsanseo 88 Ilsan 140 Bongrae
Gwangju Buk 54  Unam 101 Cheonghak
Daejeon Daedeok 73 Songchon Gyeongnam Jinhae 279 Jungang
213  Jungri

t}. o] 2%E¢] a3 2u]e] PMRPPSE ZE&3le] BHo 37 n = 89 THJERS &3}, o &
HEHo] 31204 ANT F WA Al HAl 2738 duhg & BEIEAE golir] 98§ 3.17
AY FEREZ e D SAF e ALEt olgk 2 LS 20,0000 wHESte] 42 D ghe
TX+ Figure 3.37 Zow 7P 22 D ol sgohe FEHEES 194 HAFHEoZ ZAsr)
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