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= (RF71% 5% ool MEsAS (CV))& BHFA71A Rk AoR yepyth =3 7]e9 224
Ae S BEulEol AGE/ARIAER Aol oj2d £8HEE LsHA] ool A= nFAA
7VEAE AREst] Beg A3 e A2 UERT

B =E2 oled FRRETARIAZAL (o8] BN ol EAdA R AR AR )EAS] AT
& S8l 71ee 22 AA e ] KSIC99 i RAA (1871 45l weh 3} Alxds F2lste]
ERRcs Seetal, S8 TRl A R ARIAE oed £8ules A AER B
AAE A¥staLAL gk o 2 A A Alde REAAT 245 AFA L V)l AR HBAEE
7R ol AFI A ZARE A ] Aadell A AYE oA L Tl Hola, Folx ¥ BeHAL, F
Al AAL A4 5 718 o2 GAFAZALEA bl A ol AFdES Al skt sk

2. A AR ARz A AT 24

2.1. AYREAANL

Y ol AR A BRAA WM FEAF TR £ FRoR TR, FIAR
B RSS2 M FRE 7RI WA MARELS A GE AFNTR AE, AQARES
2010d AR AFIATNZZAP R, At s HEES 2010 a5 7]2 B,

3t
A% FEANREL AW W ARG FEAR AR
t} (Ministry of Knowledge Economy, 2012).

53] 2 A7 thdd ol EArdAI AR AREE AL Sl BEAAE AAIZEA 19 o] A
T AAE tder st glow, A7 9 TN A Y-S ZAIA Al9)ska Jnt ZEe
71E 7164702 Agsto], 34 (AFAIL] olgld F A= F4)9 Ax 95% AF =N &=
+5%p (A= ASFY tnl7]E) o7t =5 st Stk o] Hjal @3] 2dA= 49 2 o

Y SR EZEHS AMEE T Jon, S TEuEL £47) p=59 HulA (power allocation)of|
ol EES Y 9 RS EE sl 30090 vwk AFGA Ol AUAA B2 ARIAI7E D= 2 A
£ 323k At} (Ministry of Knowledge Economy-National IT Industry Promotion Agency, 2012).

2.2. SAEES 2AH 9 AR

ol A AR EAPZE AAE 2003359 o2t AAle oledarde 1 W £8t
9 FFAe] BRI vl e A HA®ohzl, 2008d%ol SolA ATEEAAEFAA
KSIC8°lA KSICOZ 7R4a Aotk webA ol dAtdAz AbsAe] F2ALE Asise =4t
R gk A LA 71EHor Bjt ARolrh. E o2 dARIAIZARE Al thsl 2010 d &0
ANE FAZAAGAT (Ministry of Knowledge Economy, 2012) 2} £ oA AAJ3F ZZA <l A
HAFNE Foekd, dao] FRAA A th} 22 A iAol tht Weimtgo] Bed Zlew

vebgth ARz ol PAFAIRANE Al 7 A AT 27ste A9 A= (A=71E 5% ©I
el fEAF)E 554 Xl ol & sidsty] A% yebvtde] 2e3 Aes yeiyt. Az A
o] AAEF (KSICY 7)ol £33 FAA AXYAES TLHAT S22 Sste] 2AFskaL Slof,
KSIC9¢] v 7AIA (187 AF)ol SA & Axde 2
Z Uehsith ARz, sl el AFAS] oY s8vlee N e
g Aoz yehgth wEtA 2 =22 olg 22 wAlE A
FRZAFYA agstoof sk 5olA A& 9 A, d

Soll tigk A4} 1 s 2k vpdell #E 8-S AR thRr, o]H 3 WSS olHEARIA
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3.2.

et

A

20109 A ARFA7IZEARE AAIZEAL 1Y o) AFdAlel tisl a2 AAlsklnh o =
At RE stotE HA ARIAIE SollA A e AEe] gl 3/ 4% (338, 28 9 AR
B, 7 W 188F 9 2] EREA &2 Aken] Adds, A4 2 o=57d)el £33 AL Al
97 YA BF 3,343,541 ARIAIZ st gint. old W o® shobd AdAde] e =
BAA Y zAR RG] Ft}t (Table 3.2 #Fx). Table 3.20] 98P AR H TS KSIC99| thi2H
7129 187 ASERE E2RSe o, Alxd, =1 2 &, &Y, 28 %F‘% ‘3~l =AAAFl

v
Mo
i

IU

B dFcl vs) diidos 7 2 RRAYGS OlE‘— 53& Holx vk ER o5 AFES F
A o] 22 ]i’-?‘f}td, 99 ol o] AFJAIZE A2 (80.9%), = B ’\“H"u* (96 4%), =54

(965%), S5 9 SARY (07.9%)5) T g AR Ach. WA ARl ol A
£ WA 09 o ‘wm;zu o] AhHos de A hPOR FRFAA 5 o] FE7}
2 REYY PAE FEACE ST, UnA 455 Kol FUATRY LUAALL Hujy

o= sAshe el Age] B Ao vehgrk

HE ARREH, ZAIRATY Z3lol= W49 KSICOAAAY &=

At 2ARAG S3oA zEE AFEL g3 2tk ARz

2004L:1~2012L51°ﬂ AA A% oYL 2AGAZAEAY NALDRAE 753 sta, BRI 7
=

P SAATFEE BAGH B oheh ANGE 4FE B FAATEE F4 % lDE 5 9
=% melsiginh 958 Fot KSICOS R /1% 187 952 9508 s, 4idoz ¥u
Qe 277k 2 Azdel Aol FEF 7] 457 ARl Fasdnh. 4 9dns

EAR 2010 AGA/NZZA ARl WAH FUN £F TAZER dlol, TAA 727} 99 o],
1090~49%, 4991~299%, 3007 o<l Al (47h)e2 vhro] AAGRA 2 54 T2k ¥
a7t s stES i‘rd‘z’ir/} b ZARRA TS 4087 (17x24)9] S22 45T, B Fop]
A AN E AR (2 AR A 2 AT F3ohe Ao)7} Ik (Kim 5, 2010; Heod}
Chang, 2010).

3.4. TE37] 24 2 wjE

W ERes e BRAAs £ 72007 olel ERE FASEE sol, AAAZN
FAS AALH FA 2 vnE A5 S0 T RRAAS) 2o) o 3
Al (7,2007] He)E AFE-FAAFELRE Pt HAS o H, HujA A (3.1)3% 2ok 4
(B.1)0IA AHEE BRAFAE Aol 7 32 oleld AEAT £ Fo] AR (RAF—064, p
GE<.0001) & 1 FAA 9] Mol AGA ARSI ALk ols) 2ol LRTZAA thA Mol AGE ALE
A8 AEFe olfi 2ol we BAA 2 Hol} whe 2 REUTES] 4 (Table 3.19) =
Z=HAF ZAR)E SdG7EA] At wkdslr] $1 ot (Ministry of Knowledge Economy-National
IT Industry Promotion Agency, 2012). 12 HujgHe] SF7l5A] Alatel= o2 JAIIA Z AL
Qusel ole AEA] i WEAS TE BAS ST o] Aot S AdE =
BaAS) 9E3 (1T 95 33 ARE TEAAS AT35 (1] AFER) ASHA Bol
29 ol A2 B AUE ARE ATE TRAAL AFEI (7] ASER)N 2A WA
FYAEAE FoHE PUL A7l 488 5 ATk
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2 3o 5 veha gk 3 o] e ZEAYANA AR SRS tiEE BEA7A
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o £8 AYAELS SR £9) 271602 FUY F ATFEUS g3l RS 2239 ol
o Tggol AT 98 hulstel S8 ERA AT WY (4 Y BES 20)
£ 470] btk AR A53e] 39 T3Hol WA olE A ¥ & gonE AYY T
2 29 4 YR sk stnl, F3He] WAY 9L AEAE ZHRET (Leed} Kang, 2012)



706 Hea-Jung Kim - Hwa-Ryun Kwak

Table 3.1 Coefficient of variations (CV) and standard deviation (sd)

KSIC9 power
Section and Division Code p=04 p=05 p=20.6 sd
CV (%) CV (%) CV (%)
A. Agriculture, forestry and fishing 5.32 7.19 8.08 26.21
B. Mining and quarrying 8.55 7.01 5.94 38.46
C. Manufacturing 4.12 4.36 9.50 109.03
10 Manufacture of Food Products 4.71 5.68 8.96 20.59
11 Manufacture of Beverages 6.94 15.90 25.87 39.87
12 Manufacture of Tobacco Products 16.54 NA NA 153.59
13 Manufacture of Textiles, Except Apparel 4.33 5.70 6.57 17.90
14 Manufacture of wearing apparel, Clothing Accessories and Fur Articles 5.09 4.69 6.14 20.00
15 Tanning and Dressing of Leather, Manufacture of Luggage and Footwear 6.41 9.77 6.82 16.71
16 Manufacture of Wood Products of Wood and Cork ; Except Furniture 6.61 9.15 8.21 12.43
17 Manufacture of Pulp, Paper and Paper Products 4.40 6.74 5.69 28.74
18 Printing and Reproduction of Recorded Media 6.12 6.15 6.81 9.06
19 Manufacture of Coke, hard-coal and lignite fuel briquettes
and Refined Petroleum Products 10-43 10-73 9.02 21300
20 Manufacture of chemicals and chemical products except
pharmaceuticals, medicinal chemicals .69 T8 534 5203
21 Manufacture of Pharmaceuticals, Medicinal Chemicals and Botanical Products 8.79 9.42 8.37 59.16
22 Manufacture of Rubber and Plastic Products 5.26 5.42 7.01 49.56
23 Manufacture of Other Non-metallic Mineral Products 7.73 7.50 6.65 52.63
24 Manufacture of Basic Metal Products 11.83 24.84 10.76  139.96
25 Manufacture of Fabricated Metal Products, Except Machinery and Furniture 4.07 3.75 5.43 24.22
26 Manufacture of Electronic Components, Computer, Radio, 22.60 28.62 2404  391.02
Television and Communication Equipment and Apparatuses
27 Manufacture of Medical, Precision and Optical Instruments, Watches and Clocks 5.39 6.98 9.36 28.45
28 Manufacture of electrical equipment 6.54 6.59 8.98 58.16
29 Manufacture of Other Machinery and Equipment 5.16 4.09 5.38 38.73
30 Manufacture of Motor Vehicles, Trailers and Semitrailers 25.23 22.87 51.78 399.99
31 Manufacture of Other Transport Equipment 25.19 14.25 10.46  569.10
32 Manufacture of Furniture 5.65 6.69 6.89 18.04
33 Other manufacturing 5.57 6.06 7.81 9.84
D. Electricity, gas, steam and water supply 9.25 12.77 23.30 117.83
E. Sewerage, waste management, materials recovery and remediation activities 6.47 7.7 5.75 19.86
F. Construction 4.41 3.86 4.23 52.48
G. Wholesale and retail trade 2.64 2.16 2.24 10.21
H. Transportation 3.75 11.91 4.27 30.48
I. Accommodation and food service activities 2.84 2.48 2.29 7.06
J. Information and communications 10.85 7.62 5.03 81.12
K. Financial and insurance activities 5.57 3.90 5.30 66.62
L. Real estate activities and renting and leasing 4.06 3.92 3.74 13.01
M. Professional, scientific and technical activities 4.41 7.66 5.94 74.67
N. Business facilities management and business support services 5.42 7.40 7.16 96.75
P. Education 2.94 4.54 5.20 42.24
Q. Human health and social work activities 5.30 4.04 4.79 60.24
R. Arts, sports and recreation related services 4.75 6.80 3.78 18.18
S. Membership organizations, repair and other personal services 3.44 3.26 2.66 5.64
Total 1.82 1.91 3.28 328.20

* NA : denotes census stratum.
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Table 3.2 Distributions of the population (Pop.) and the sample (Sam.) sizes

Number of workers
KSIC9 Total
1~9 10~49 50~299 300~

Section and Division Code
Pop. Sam. Pop. Sam. Pop. Sam.Pop.Sam. Pop. Sam.

A. Agriculture, forestry and fishing 1470 32 787 23 96 9 1 1 2354 65

B. Mining and quarrying 1394 30 349 16 22 5 5 3 1770 54

C. Manufacturing 264343 1492 52875 730 8994 372 601 144 326813 2738
10 Manufacture of Food Products 49078 137 3288 40 699 22 34 7 53099 206
11 Manufacture of Beverages 922 27 183 13 60 9 5 3 1170 52
12 Manufacture of Tobacco Products 1 1 3 2 8 3 1 1 13 7
13 Manufacture of Textiles, Except Apparel 16352 87 2791 38 378 17 7 3 19528 145

14 Manufacture of wearing apparel, Clothing Accessories
19672 95 2505 36 268 15 25 5 22470 15
and Fur Articles

1

o

Tanning and Dressing of Leather, Manufacture of Luggage
3548 45 683 21 69 9 2 1 4302 76
and Footwear
16 Manufacture of Wood Products of Wood and Cork ;
Except Furniture
17 Manufacture of Pulp, Paper and Paper Products 3897 46 1325 28 209 14 11 3 5442 91
18 Printing and Reproduction of Recorded Media 14909 86 1283 27 92 10 0 0 16284 123

19 Manufacture of Coke, hard-coal and lignite fuel briquettes

5212 57 748 22 41 7 2 2 6003 88

142 11 127 11 12 4 5 3 286 29
and Refined Petroleum Products

20 Manufacture of chemicals and chemical products except
4833 50 2009 33 419 19 39 6 7300 108

pharmaceuticals, medicinal chemicals

21 Manufacture of Pharmaceuticals, Medicinal Chemicals and
409 20 251 14 179 13 8 2 847 49
Botanical Products

22 Manufacture of Rubber and Plastic Products 11671 71 4457 45 704 23 31 8 16863 147
23 Manufacture of Other Non-metallic Mineral Products 6843 61 2156 34 258 15 19 8 9276 118
24 Manufacture of Basic Metal Products 3821 46 2134 34 457 19 39 11 6451 110

25 Manufacture of Fabricated Metal Products, Except Machinery
45731 135 7999 57 838 24 24 7 54592 223

and Furniture

26 Manufacture of Electronic Components, Computer, Radio,
5671 53 2966 39 854 24 132 18 9623 134
Television and Communication Equipment and Apparatuses

27 Manufacture of Medical, Precision and Optical
5857 55 1723 31 257 15 8 4 7845 105
Instruments, Watches and Clocks

28 Manufacture of electrical equipment 12607 79 3281 40 549 21 44 10 16481 150
29 Manufacture of Other Machinery and Equipment 24171 100 7521 56 1051 26 52 10 32795 192
30 Manufacture of Motor Vehicles, Trailers and Semitrailers 3554 45 2459 36 931 25 78 17 7022 123
31 Manufacture of Other Transport Equipment 1150 28 919 24 485 18 26 10 2580 80
32 Manufacture of Furniture 8998 68 1189 26 99 11 7 3 10293 108
33 Other manufacturing 15294 89 875 23 77 9 2 2 16248 123
D. Electricity, gas, steam and water supply 737 25 427 16 304 16 31 7 1499 64

E. Sewerage, waste management, materials recovery and
3388 43 1800 31 213 14 1 1 5402 89
remediation activities

F. Construction 72968 163 20248 83 3271 42 346 20 96833 308
G. Wholesale and retail trade 845359 423 28576 95 2571 37 148 13 876654 568
H. Transportation 335934 303 8305 58 2779 38 161 20 347179 419
I. Accommodation and food service activities 620926 353 12778 70 760 24 36 7 634500 454
J. Information and communications 18391 88 6248 52 1574 31 162 17 26375 188
K. Financial and insurance activities 20005 89 17287 80 1912 33 149 15 39353 217
L. Real estate activities and renting and leasing 117969 206 7625 55 460 19 27 7 126081 287
M. Professional, scientific and technical activities 58990 141 9605 63 1771 33 235 20 70601 257
N. Business facilities management and business support services 26603 108 6359 52 2503 38 445 22 35910 220
P. Education 142351 218 16433 77 6958 48 222 17 165964 360
Q. Human health and social work activities 87242 145 17082 80 2508 36 180 17 107012 278
R. Arts, sports and recreation related services 100007 174 2332 35 574 20 35 9 102948 238

S. Membership organizations, repair and other personal services 366259 314 9269 61 752 22 13 3 376293 400
Total 30843364347218385167738022 837 2798 343 33435417204
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AFFAABIRARE A8 28T 5 e BRI A wires T Zo] Al 7H2] S4ER FAET. &,
REIF A wijre AA7SA (wﬁk o] FeH2H BAHZA (calibration adjustment)S ¢+ Al
7t 22 F A e Ao 2 ALETh

-

Wijk = wﬁk X fi];'llfF X fCAL (4.1)
- (W;j;lc: Nij/nij) 2 B35,

Table 4.1 Yetdl dAZNgA= 2 dA7} 2te 225289 9
’ 2ol vhe 24 FYETE iR RoR

FIERAL ZEAA T FSHAA e AV A &4
BAZAY ARREHE 2AASE fOalolth o714 Table 4.19] AAZEAE o2 YAIANZA S
AL AAE FAE A8, UHA] F 2AZAAET= 2, ] 2AF vio Y fte® HgHT) =3t
7129 dEAAE Aoy dF5 2 AR A 2EE, 45 2183 AR FRE 2330 Y A=
gt Frtels AAZEA 7 8384 AHETE FEEERAL AR FESE ZFEGAE AAEt F
SHS 48 2AFAL, AFZAEANA Fdo] S A49E tAg o] E7Fs3lth oHd ¢

AA 70 et G F-eH2 o] ettt B AFoA= OECD (2003, pp. 73)o 2A3},
AATS A AR -8 285 18dte] o3 Zo] 7H ot FEjY XAJAAE A (4.1)9
A& T

e o
[

NRF __ Vg
fige = e, (4.2)
A (42)0A nye (i) FNA SHE A (R 71949 8 vehdth. 785l HE 7
A AL Foeo] We AL A YA Ao AR W o] et FAH e F
AoAE F74sHA At webd bR 240 mE AFgEL9) FHeA SV} ko] AEF BEo] B
Loty @9 SANS mE) i AH AR zhe P49, Hrwgo] g JRE o] g3l 3
F SAx 9 REGo] REFET AL E s HOE A 2T WL BAZRYY O]
g RETh o] WL TS WE WP o] T TS} BRE AFo] gl HAE a0l
w, oA e 2o w4l o8 78 42 9tk (Devillew} Sarndal, 1992).
ol YAPARA SAX o YAEY yo BEF Y = DU xL w5 BRAEY

ngj

41 4
V=32 > winyie (4.3)
i=1 j=1k=1
&, wigrs A (4D)olA f5ME = 19 EAE Uehdth 3REAY Ve 38 93T
Siyij/ni, i = Sing, Y = 042 RIS 7 =
ZNQAAZY o] FAFA T2 thaat 2o] Adddt
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Table 4.1 Design weight (wgkzl/sample proportion) for each stratum

KSIC9 Number of workers Total
Section and Division Code 1~9 10~49 50~299 300~

A. Agriculture, forestry and fishing 0.022 0.029 0.094 1.000 0.028
B. Mining and quarrying 0.022 0.046 0.227 0.600 0.031
C. Manufacturing 0.006 0.014 0.041 0.240 0.008
10 Manufacture of Food Products 0.003 0.012 0.031 0.206 0.004

11 Manufacture of Beverages 0.029 0.071 0.150 0.600 0.044

12 Manufacture of Tobacco Products 1.000 0.667 0.375 1.000 0.538

13 Manufacture of Textiles, Except Apparel 0.005 0.014 0.045 0.429 0.007

14 Manufacture of wearing apparel, Clothing Accessories and Fur Articles 0.005 0.014 0.056 0.200 0.007

15 Tanning and Dressing of Leather, Manufacture of Luggage and Footwear 0.013 0.031 0.130 0.500 0.018

16 Manufacture of Wood Products of Wood and Cork ; Except Furniture 0.011 0.029 0.171 1.000 0.015

17 Manufacture of Pulp, Paper and Paper Products 0.012 0.021 0.067 0.273 0.017

18 Printing and Reproduction of Recorded Media 0.006 0.021 0.109 0.000 0.008

19 Manufacture of Coke, hard-coal and lignite fuel briquettes
and Refined Petroleum Products

0.077 0.087 0.333 0.600 0.101

20 Manufacture of chemicals and chemical products except
0.010 0.016 0.045 0.154 0.015
pharmaceuticals, medicinal chemicals

21 Manufacture of Pharmaceuticals, Medicinal Chemicals and Botanical Products 0.049 0.056 0.073 0.250 0.058

22 Manufacture of Rubber and Plastic Products 0.006 0.010 0.033 0.258 0.009
23 Manufacture of Other Non-metallic Mineral Products 0.009 0.016 0.058 0.421 0.013
24 Manufacture of Basic Metal Products 0.012 0.016 0.042 0.282 0.017
25 Manufacture of Fabricated Metal Products, Except Machinery and Furniture 0.003 0.007 0.029 0.292 0.004

26 Manufacture of Electronic Components, Computer, Radio,
0.009 0.013 0.028 0.136 0.014
Television and Communication Equipment and Apparatuses

27 Manufacture of Medical, Precision and Optical Instruments, Watches and Clocks 0.009 0.018 0.058 0.500 0.013

28 Manufacture of electrical equipment 0.006 0.012 0.038 0.227 0.009
29 Manufacture of Other Machinery and Equipment 0.004 0.007 0.025 0.192 0.006
30 Manufacture of Motor Vehicles, Trailers and Semitrailers 0.013 0.015 0.027 0.218 0.018
31 Manufacture of Other Transport Equipment 0.024 0.026 0.037 0.385 0.031
32 Manufacture of Furniture 0.008 0.022 0.111 0.429 0.010
33 Other manufacturing 0.006 0.026 0.117 1.000 0.008
D. Electricity, gas, steam and water supply 0.034 0.037 0.053 0.226 0.043
E. Sewerage, waste management, materials recovery and remediation activities 0.013 0.017 0.066 1.000 0.016
F. Construction 0.002 0.004 0.013  0.058 0.003
G. Wholesale and retail trade 0.001 0.003 0.014 0.088 0.001
H. Transportation 0.001 0.007 0.014 0.124 0.001
I. Accommodation and food service activities 0.001 0.005 0.032 0.194 0.001
J. Information and communications 0.005 0.008 0.020 0.105 0.007
K. Financial and insurance activities 0.004 0.005 0.017 0.101 0.006
L. Real estate activities and renting and leasing 0.002 0.007 0.041 0.259 0.002
M. Professional, scientific and technical activities 0.002 0.007 0.019 0.085 0.004
N. Business facilities management and business support services 0.004 0.008 0.015 0.049 0.006
P. Education 0.002 0.005 0.007  0.077 0.002
Q. Human health and social work activities 0.002 0.005 0.014 0.094 0.003
R. Arts, sports and recreation related services 0.002 0.015 0.035 0.257 0.002
S. Membership organizations, repair and other personal services 0.001 0.007 0.029 0.231 0.001
Total 0.001 0.008 0.022  0.123 0.002

A7 yiy = S (nawigk) Yk 13, G = iy /nie ZAAE yo] iR A% T 2D 7
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5. AE
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2 BTk wWebd & A Seutel ol At BRsR Yo e £BHA 3
Aol astgeh oo e WAFARA o|HYAAASLRRY B A4AZ Basgon,
AZAAY Ao ZA AL A2AJ5, ol £ A7 0108 BAo] LI B34
A KSICOE 712482 B85e] 2ARPTRE 458 FAAFLER S35k, Hud

g8 FHATEE R o3 Mg BRAALL AASG ol i) 5741%4 FA5AN2L
SAES SELAE AL ool AT AR S50l p04YE L TLAYL

gom, Mz TRAAL NN A A& BEFPAE AN wetd # Ao 2
© 8 AN AR EAE el AL EEAS B 9 A
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Abstract

The e-learning industry status survey statistic provides information about the ac-
tual conditions of supply and demand of the e-learning industries. NIPA (National
IT Industry Promotion Agency) has published the annual report of the survey results
since 2004. Due to the 9th version of the KSIC (Korean standard industrial classifi-
cation) revised in 2008, a refinement of the sampling design for the survey becomes
necessary, especially that for the business demand sector. This article, based on the
9th revision of the KSIC, constructs a stratification of the target population used for
the e-learning industry status survey on the business demand sector. Classification of
strata in the business population is based on the industrial type and employment scale
of business. Under the stratified population, we design a sampling scheme by using
the power allocation method that enables us to satisfy a target coefficient of variation
of each industrial stratum. In order to secure an accurate survey results based on the
proposed sampling design, we consider the problem of calculating the design weights,

derivation of parameter estimators, and formulas of their standard errors.

Keywords: E-learning industry status survey statistic, Korean standard industrial clas-

sification, power allocation, sampling design, stratification.
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