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olth. o= 7P tEAQ TN SR B
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Distribution) 2, 18]aL Greene (1990) & FFHE¥ (Gamma Distribution) & 7F33

(Maximum Likelihood Estimation, MLE) %= F3E HAzsH
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(Table 1) Variables and Descriptive Statistics

Industry Output Labor Capital Obs.
Code (Million Won) # emp.) (Million Won)
Mean  Std. Dev. Mean  Std. Dev. Mean  Std. Dev.
15 5, 880 23,787 33.0 86. 1 24,2 141.7 60, 429
17 3,241 12,625 34.8 114.3 17.4 105.1 72,248
18 1, 666 10, 325 23.2 62.2 3.4 30.8 57, 066
19 3,162 10, 340 35.0 135.1 6.5 3.8 23,115
20 1,501 6, 676 16.0 46.8 7.6 59.3 23,228
21 4,781 23, 445 24.9 55.5 26.9 206. 5 27,182
22 2,064 13,491 20.0 66. 2 8.0 67.9 45, 207
24 15, 534 72,420 54.0 150. 1 104.5 738.7 29, 082
25 2,999 20, 771 25.1 83.8 15.5 126.4 59, 991
26 3,780 16, 204 21.7 68.8 28.8 248.1 44, 898
27 17,919 173, 445 56. 3 345. 4 104.3 1320. 2 21,451
28 2,129 23,960 20.2 88.9 9.3 9.1 89, 618
29 2,773 24, 437 24.4 93.1 11.9 117.1 122, 391
30 20,759 265,994 65.9 429.5 35.3 370.9 5,738
31 3,818 21,317 3L.3 86.5 13.7 9.6 42,716
32 14,613 178, 989 84.7 561.7 79.8 1387.0 31, 367
33 2,313 12,214 25.3 70.9 8.3 87.2 19, 387
34 14,072 223,847 74.5 706. 1 67.5 831.6 29, 235
35 18,679 225,347 108.5 1063. 9 118.5 1333.9 8,001
V. ASEA A
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(Table 2) Production Function Estimation Results

OLS MLE: Half-Normal
coefficient t-value coefficient t-value

Panel 1: Industry 15
In(K/L) 0.363*** (136. 40) 0.366*** (138. 20)
o’ 0. 743 0. 742
var(u) 0.129 (32.47)
o’ 0.613 (145. 40)
InL =76, 775 =76, 711

Panel 2: Industry 17
In (K/L) 0. 147*** (77.30) 0. 148*** (77.50)
o? 0. 445 0. 444
var(u) 0.053 (25.09)
o’ 0. 391 (169. 56)
InL =73, 223 -73, 187

Panel 3: Industry 30
In(K/L) 0. 208*** (24.76) 0.211*** (25. 40)
o? 0. 598 0. 591
var(u) 0.165 (22.42)
o’ 0. 426 (55. 84)
InL -6, 659 -6, 620

Panel 4: Industry 35
In(K/L) 0.154*** (27.84) 0.158*** (29.39)
o’ 0.412 0. 406
var(u) 0.151 (33.79)
o’ 0. 255 (59. 46)
InL -7, 805 -7,703

Notes: OLS(Ordinary Least Square) is the estimation results from growth accounting model.

MLE (Maximum Likelihood Estimation) is stochastic frontier estimation results. &* in

OLS results presents OLS residual which is the variation of TFP of growth accounting in

2

this paper. While ¢? in MLE results indicates the sum of estimates of TFP variance,

var(u), and of statistical noise, o2, from stochastic frontier model. InL is the log
*

likelihood, numbers in parenthesis are t-values, *** presents significance at 1% level.
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(Table 3) TFP Variance Estimates from Growth Accounting Model
and Stochastic Frontier Model by Industry

Industry 0OLS MLE COLS corr.. of TFP corr. of TFP
Code > ~ > ~ > estimates estimates
oors varluygp)  oipe varlucos) Otors  OLS&MLE  OLS&COLS

15 0.743 0.129 0.742 0.153 0.743 0. 955 0.988
17 0. 445 0. 053 0. 444 0.017 0. 444 0. 950 0.970
18 0.412 0. 000 0.412 - - 1..000 -

19 0. 466 0.135 0. 464 0.231 0. 466 0.947 0.980
20 0.432 0.133 0. 428 0.219 0.431 0. 950 0. 980
21 0.384 0.138 0. 381 0. 261 0. 385 0. 950 0. 969
22 0. 350 0. 088 0. 349 0.184 0. 351 0.934 0.964
24 0.612 0. 205 0. 608 0.328 0.612 0.953 0.982
25 0.343 0.115 0. 341 0.217 0. 344 0.948 0.970
26 0.627 0.189 0.625 0.298 0. 628 0. 950 0.983
27 0.454 0.132 0.451 0. 244 0. 454 0.945 0.973
28 0. 360 0.116 0. 357 0.226 0. 359 0. 945 0. 968
29 0.316 0.115 0.312 0.244 0.316 0.948 0.959
30 0.598 0.165 0.591 0. 362 0. 596 0.937 0.967
31 0.372 0.138 0. 366 0.287 0.372 0. 950 0. 960
32 0.444 0.153 0. 438 0. 350 0. 443 0.943 0.952
33 0.393 0.123 0. 389 0.262 0.394 0.942 0.963
34 0.324 0.110 0. 320 0. 246 0.324 0.941 0.954
35 0.412 0.151 0. 406 0.354 0.412 0.948 0.948

Notes: OLS: Ordinary Least Square, MLE: Maximum Likelihood Estimation with half-normal
inefficiency, COLS: Corrected Ordinary Least Square with half-normal inefficiency,

00e var(uy, ), and var(upg.s) are TFP variance estimates for growth accounting
model, stochastic frontier model using MLE, and stochastic frontier model using COLS,
respectively. o3, and 7%, are variance estimates of composite error from stochastic

frontier model using MLE and COLS.
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(Figure 1) Output and Productivity Distribution by Industry
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1962; Nickell, 1996; Disney et al., 2003; Zitzewitz, 2003; Aghion et al., 2005).
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(Table 4) Market Concentration Ratio and TFP Estimates(MLE)

Industry HH CRA TFP, oLs TFP, MLE
Code Mean Var. Skew. Mean Var. Skew.
35 1745 0.675 0 0.412 -0.793  -0.509  0.066 -3.511
30 1484 0.582 0 0.597 -0.471  -0.533  0.055 -3.462
34 898 0.474 0 0.324 -0.660  -0.433  0.045 -3.457
27 485 0.361 0 0.454 -0.393  -0.477  0.045 -2.911
32 446 0.339 0 0.443 -0.696  -0.511  0.063 -3.476
33 155 0.183 0 0.39%4 -0. 540 -0. 46 0.046 -3.252
28 141 0.143 0 0. 359 -0.495  -0.448  0.045 -2.924
22 105 0.161 0 0.351 -0.378  -0.389  0.026 -3.587
21 99 0.135 0 0.385 -0.556  -0.487  0.058 -2. 784
20 96 0. 159 0 0.431 -0.359  -0.481  0.048 -2. 420
25 89 0.156 0 0.344 -0.498  -0.446  0.045 -2. 789
31 81 0.134 0 0.372 -0.674  -0.487  0.061 -3.014
24 80 0.112 0 0.612 -0.390  -0.596  0.078 -2.324
1817) 68 0.114 0 0.412 0.219 -0.002  0.000 0. 196
29 65 0.122 0 0.316 -0.673  -0.444  0.050 -3.111
19 54 0. 089 0 0. 466 -0.346  -0.484  0.045 -2.575
26 45 0.085 0 0.628 -0.326 -0.574  0.065 -2.388
15 31 0.047 0 0.743 -0.093  -0.475  0.025 -2.130
17 25 0. 058 0 0.444 -0.007  -0.304  0.007 -2.826

Notes: HHI: Herfindahl-Herschman Index, CR4: Concentration Ratio4, TﬁPOLSI TFP

estimates for growth accounting model, 7FP,; ' TFP estimates for stochastic frontier
model using MLE, Var.: Variance, Skew.: Skewness.
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(Table 5> Market Concentration Ratio and TFP Estimates(COLS)

Industry HHI CR4 TFPys TFPors
Code Mean Var. Skew. Mean Var. Skew.
35 1745 0. 675 0 0.412 -0.793  -0.788 0.272 -1.895
30 1484 0. 582 0 0. 597 -0.471  -0.797 0. 202 -2.481
34 898 0.474 0 0. 324 -0.660  -0.657 0. 180 -2.163
27 485 0. 361 0 0. 454 -0.393  -0.654 0. 137 -2.258
32 446 0. 339 0 0. 443 -0.696  -0.782 0. 249 -2.087
33 155 0. 183 0 0.39%4 -0.540  -0.677 0.172 -2.213
28 141 0.143 0 0. 359 -0.495  -0.629 0. 147 -2.136
22 105 0. 161 0 0. 351 -0.378  -0.568 0. 105 -2.750
21 99 0.135 0 0. 385 -0.556  -0.676 0. 177 -1.957
20 96 0.159 0 0.431 -0.359  -0.619 0.120 -2.022
25 89 0. 156 0 0. 344 -0.498  -0.616 0. 143 -2.035
31 81 0.134 0 0.372 -0.674  -0.709 0.210 -1.889
24 80 0.112 0 0.612 -0.390  -0.758 0.171 -1.913
29 65 0.122 0 0. 316 -0.673  -0.653 0.182 -1.960
19 54 0. 089 0 0. 466 -0.346  -0.636 0.121 -2.156
26 45 0. 085 0 0. 628 -0.326  -0.723 0. 141 -2.031
15 31 0. 047 0 0. 743 -0.093  -0.518 0. 035 -2.130
17 25 0. 058 0 0. 444 -0.007  -0.171 0. 001 -2.072

Notes: HHI: Herfindahl-Herschman Index, CR4: Concentration Ratio4, TﬁPOLSI TFP

estimates for growth accounting model, 7FP. ;¢ TFP estimates for stochastic frontier
model using COLS, Var. : Variance, Skew.: Skewness.

(Figure 2) Distribution of TFP Estimates from Growth Accounting Model

TFRP OLS

o 4

T T T
-10 -5 a

| — industry1? ————- industry35 |

Notes: TFP OLS is the TFP estimates for growth accounting model using OLS, industry 17 has
the smallest HHI and CR4, while industry 35 has the largest HHI and CR4.
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(Figure 3) Distribution of TFP Estimates from Stochastic Frontier Model

TFP COLS

15 20
|

density
10

Notes: TFP COLS is the TFP estimates for stochastic frontier model using COLS, industry 17
has the smallest HHI and CR4, while industry 35 has the largest HHI and CRA4.

industry17 ——-—-—- industry35 ‘
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(Table 6) Correlation between Average of TFP Estimates and Market Competition

HHI CR4  Mean(TEP,,,) Mean(TFPyy9 Mean(TFP,,J)
HHI 1
CR4 0.972 1
Mean(TFP,,,)  -0.215  -0.199 1
Mean (TFP.,,)  -0.446  -0.499 0.824 1
Mean (TFP,,)  -0.431  -0.394 0.515 0. 469 1

Notes: HHI: Herfindahl-Herschman Index, CR4: Concentration Ratiod, 7. ]A;’RMLE: TFP
estimates for stochastic frontier model using MLE, TE’PCOLSZ TFP estimates for

stochastic frontier model using COLS, TIVPOLSZ TFP estimates for growth accounting
model.

(Table 7) Correlation between Variance of TFP Estimates and Market Competition

HHI CR4 Var (TFP,;,) Var(TFPyg Var(TFP,,g
HHI 1
CR4 0.972 1
Var (TFP,;,) 0. 280 0. 308 1
Var(TFPp9  0.591 0.647 0.838 1
Var (TFP,, ) 0.011 -0.110 0.088 -0.220 1

Notes: HHI: Herfindahl-Herschman Index, CR4: Concentration Ratiod, 7. ﬁ’f{wmi TFP
estimates for stochastic frontier model using MLE, TFPCOLSZ TFP estimates for

stochastic frontier model using COLS, Ti*“POLSZ TFP estimates for growth accounting
model, Var. : Variance.

(Table 8) Correlation between Skewness of TFP Estimates and Market Competition

HHI CRL  Skew(TFP,;,) Skew(TFPppg Skew(TEP,, )
HHI 1
CR4 0.972 1
Skew (TFP,,,)  -0.599  -0.679 1
Skew (TFP.p9  -0.127  -0.162 0.423 1
Skew(TFP,9  -0.462  -0.555 0. 626 -0.234 1

Notes: HHI: Herfindahl-Herschman Index, CR4: Concentration Ratiod, TFPMZEi TFP
estimates for stochastic frontier model using MLE, TFPCOLSZ TFP estimates for

stochastic frontier model using COLS, TﬁPOLSZ TFP estimates for growth accounting
model, Skew. : Skewness.
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(Table 9) Relation between Variance of TFP Estimates and Market Competition
Regarding Industry Characteristics

High-technology Low-technology  Exporting Domestic  Capital-intense Labor-intense
HHI CR4 HHI CR4 HHI CR4 HHI CR4 HHI CR4 HHI CR4

Var

~ 0.560 0.569 0.802 0.713 0.589 0.668 0.139 0.256 0.637 0.608 0.795 0.791
(TFPqos)
Var

~ 0.066 -0.041 -0.671 -0.735 0.000 -0.088 -0.165 -0.379 -0.220 -0.358 -0.674 -0.760
(IFP,;4)

(Table 10) Relation between Skewness of TFP Estimates and Market Competition
Regarding Industry Characteristics

High-technology Low-technology  Exporting Domestic Capital-intense Labor-intense
HHI CR4 HHI CR4 HHI CR4 HHI CR4 HHI CR4 HHI CR4

Skew

- -0.317 -0.346 -0.317 -0.343 -0.329 -0.319 -0.234 -0.274 -0.343 -0.404 -0.425 -0.321
(TFPeops)
Skew

- -0.349 -0.433 -0.876 -0.792 -0.531 -0.640 -0.073 -0.231 -0.580 -0.635 -0.863 -0.866
(TFP,;4)

Notes: HHI: Herfindahl-Herschman Index, CR4: Concentration Ratio4, 7. i’PCOLSZ TFP

estimates for stochastic frontier model using COLS, T ﬁ'POLsi TEP estimates for growth

accounting model, Var.: Variance. Skew: Skewness High-technology Industry:
Chemicals and chemical products/Other Electric Motors, Generators and Transformers/
Electronic Components, Radio, Television and Communication Equipment/Medical,
Precision and Optical Instruments/Motor Vehicles, Trailers and Semitrailers/Other
Transport Equipment; Low-technology Industry: Food and Beverage/Textiles/
Leather, Luggage and Footwear/Wood and of Products of Wood and Cork/Pulp, Paper
and Paper Products/Publishing and Printing; Export Industry: Textiles/Leather,
Luggage and Footwear/Chemicals and chemical products/Computers and Office
Machinery/Other Electric Motors, Generators and Transformers/Electronic Components,
Radio, Television and Communication Equipment/Motor Vehicles, Trailers and
Semitrailers/Other Transport Equipment; Domestic Industry: Food and Beverage/
Wood and of Products of Wood and Cork/Pulp, Paper and Paper Products/Publishing
and Printing/Rubber and Plastic Products/Other Non-metallic Mineral Products/ Basic
Metal Products/Febricated and Processed Metal Products/Other Machinery and
Equipment/Medical, Precision and Optical Instruments; Capital-Intense Industry:
Pulp, Paper and Paper Products/ Chemicals and chemical products/Other Non-metallic
Mineral Products/Basic Metal Products/Computers and Office Machinery/Electronic
Components, Radio, Television and Communication Equipment/Motor Vehicles, Trailers
and Semitrailers/Other Transport Equipment; Labor-Intense Industry: Food and
Beverage/Textiles/ Leather, Luggage and Footwear/Wood and of Products of Wood and
Cork/Publishing and Printing/Rubber and Plastic Products.
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Appendix A. Korean Standard Industrial Classification(KSIC)

Industry Code Classification

15 Food and Beverage

17 Textiles, Except Apparel

18 Sewn Wearing Apparel and Fur Apparel

19 Tanning and Dressing of Leather, Luggage and Footwear

20 Wood and of Products of Wood and Cork; Except Furniture

21 Pulp, Paper and Paper Products

22 Publishing, Printing and Reproduction of Recorded Media

24 Chemicals and Chemical Products

25 Rubber and Plastic Products

26 Other Non-metallic Mineral Products

27 Basic Metal Products

28 Febricated and Processed Metal Products; Except Machinery and
Furniture

29 Other Machinery and Equipment

30 Computers and Office Machinery

31 Other Electric Motors, Generators and Transformers

5 Electronic Components, Radio, Television and Communication
Equipment and Apparatuses

33 Medical, Precision and Optical Instruments, Watches and Clocks

34 Motor Vehicles, Trailers and Semitrailers

35 Other Transport Equipment
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Abstract

This paper compared the total factor productivity (TFP) estimation methods
of growth accounting (GA) and the stochastic frontier model (SFM). In
specific, we were interested in comparing the TEFP distribution with the
variance and skewness of these two methods. We used the Mining and
Manufacturing Survey from the Statistics Korea, and compared the
distributions of the TFP estimates obtained by GA and SFM. We found that
the two estimation methods resulted in significantly different findings. First,
GA produced larger variations in TFP than SFM. GA estimates TFP based on
a residual of a production function while SFM attempts to decompose an error
term into TFP and random noise. This decomposition in SEFM may result in
smaller variations in the TFP estimates. Second, the two estimation methods
also identified different findings regarding the relationship between market
competition and TFP dispersion. According to GA, there is no clear
relationship between market competition and TFP dispersion. Alternatively,
SEM identified a negative relationship between the TFP dispersion and market
competition. This empirical finding of SFM is consistent with previous
empirical studies that suggested competitive environment forces less productive
firms to exit the market, resulting in narrower TFP distribution.
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