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Estimation model Main interest

Relative price efficiency
System of cost function and

its derivative cost share

equations : Eq. (3), (4
q a. (3), (4) Distortion in input use

Economies of scale

Rate of change in marginal cost
System of cost function and

its derivative cost share

equations : Eq. (5), (6)
4 4 ! Weak cost complementarity

Economies of scope
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D Shadow cost function approach (Halvorsen and Atkinson, 1984; Atkinson and Cornwell, 1994)

* Lagrangian cost function with constraints by regulations and/or public ownership
L= BX,-gl/XO-Ql+> ALRP.X) (D
] ful

R; : Regulatory constraints

*  First-order condition of Eq. (1)

P+ ABR /X, .
g SELAE g wp
L paSaoriox, B b
i
P; : Market price of inputj
P;" : Shadow price of input j

kj : Input specific factor of proportionality
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O Single output cost function (3 inputs: K, L, F)
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Homogeneity ininput price : Y a; = 1; X a; = Xy N @ = 0; Xih a0 = 0
U Input cost share function
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U Multi-outputs cost function (2 inputs: K, L)

* Q,: Output of transmission and distribution; Q;: Output of retail service
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O Input cost share function
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= w52
MEY e (6wh) 238,852
A= H|-2 (44 0HLl) | WACC 2 AHK] 114,385 114,385 | 167,809 167,809
0] (kw) | Muj= e 42,159,183 | 42,159,183 | 42,159,183 42,159,183
ZH (R /kwW) H&2/5 e 2,713 2,713 3,980 3,980
L& H|-& (24 TH3) = A Lk 2l ZdH| 664,445 664,445 664,445 664,445
F2(H) UER == 15,450 19,078 | 15,450 19,078
b2 (HHCHRI /) Hl /52 43.01 3483 | 43.01 34.83
g H| 2 (21 0Hel) | olz | xj=H| ' 7,913,389
=¢J(10%cal) Arg @ A 589,719
7H2 (MR /10%cal) | HIB/S ) 13.42
AMHE | Ax=HEBe) | QuHE 32.5%
2H|0|ZE& | 2HI0IEE (%) 62.2%
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[ ia | xim: | xas | ime

s,

SHEALEZE | cymTHOREF KW*c-m*MWh 1,417.09%101
THOR AP B ESCE ST ) 14,975,793
X H| 2 (B4 2H3) WACC ALK 177,306 177,306 123,883 | 123,883
£ 2 (103c-m) AH| B2 377,867 377,867 377,867 | 377,867

' 7+ (& /e-m) H| /58 469.23 469.23 327.85 327.85

L= H| -2 (24 2F&l) =2 A LA el Y| 364,379 364,379 364,379 364,379
: F8((H) YRR 14,091 10,463 14,091 10,463

; ZHA (B4 EHR /) HIZ/52 25.86 34.83 25.86 34.83

Density . B ™ 2 & (e-m/km?) - 3,532
p.sales ' ZHOH 2 MWh/ =) 15.995
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HFX H B . estimation Result

14.17%%* (0.779) |  ax, -0.038*** (0.014)
ay 0.127*** (0.049) | ay, 0.103*** (0.024)
ay 0.107*** (0.036) | kx| 38.73%** (5.794)
ag -1.511%** (0.552) ky, 4.294%** (1.537)
Eoo 1.141*** (0.186) | dy997 0.108 (0.070)
dxg -0.061*** (0.018) | dao01 | -0.393%** (0.140)
o 0.048%** (0.018) | dyo1y | -0.059 (0.063)
ar 0.798* (0.426) | B, -3.148%** (0.441)
Axexe 0.154*** (0.020) | S, 1.411** (0.706)

Z 1) AFR 100 CHSF A 0k AHRALR (1), AR (1) X HBALE AFR
FE 2w wx 22 2LTL 19, 5o, 10% =0 52|
3 RFR 19KFR 40 ZM Al 2HADE D7 DapR|x| %S,
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U EZ : Relative price efficiency

U Relative price efficiency
. QI2IIHI AIRTIZHO| 2O EtE, AIETHY 7 RN 228
S £ & relative price efficient
+ Relative price efficiencyO| CHSH 47} #2727t 2 25 7|4

)
- SEEALIO) LUTHE O3] S¥Ol H|B RN 201 SO QI8 0T AIFIIHoR
Mo HYLE £ 53 U 8% 258 28| 23

i

ki=k; =ke(=1) 72.98*%** 82.92%** 73.37*%** 80.70***
ki =k 22.85%** 39.01%** 23,02%** 34,63%**
ky =ke(=1) 31.88*** 51.81%** 37.10%** 57.72%%*
ki=ke(=1) 10.16*** 5.441*%* 8.126%** 4.886%*
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H B 2 : Distortions in Capital Use
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M E 2 . Distortions in Labor Use
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B E 2 . Distortions in Fuel Use
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Z -H{ ™ 9 THOj B2 & : Estimation Result

2.478 (2.243) om 0.034* (0.018)
ax 0.663*** (0.009) | &k 0.013 (0.045)
_— 0.231%** (0.005) | ky 1.993*** (0.106)
Ye 0.763*** (0.180) | dy00, ~0.221*** (0.078)
Br 5.346*** (0.908) | ds00; 0.681%** (0.166)
Br 8.760%** (1.778) | da01y -0.064 (0.039)
Brr 2.824(2.792) | 1y 6.328%** (1.236)
Borr -6.336 (7.361) | 1, -0.001 (0.001)
Bk 15.75 (19.11)

Z 1) AR 10]] Cheh 78 Zap: AEALR (1), e SAR (1) U HEAR AL
I 2y wwx, v, 2 ZP2L 1%, 5%, 10% F=EOI M 72
F3)AE1~AR 40| 2N A5 FEADE I kXA ES.
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Rate of change in marginal cost Weak Cost
T Complementarity

SHH ZhoO}
PN 36.75%** (11.96) 83.72* (46.43) -40.50* (21.91)
A2 2 35.89%** (11.5739) | 130.5* (67.84) | -29.62 (26.52)
X2 3 46.68%** (13.65) | 126.9** (53.45) | -51.14** (25.02)
X2 a 19.09%* (8.123) 70.27 (52.25) -11.89 (19.76)

“ 1) Condition of decreasing marginal cost : [ + B (B — 1] <0, k=T,R

ZF 2) Condition of weak cost complementarity : {(f X ) + B} <0, k,I=T,R

I 3) ke wk 42 deltg method & £ & T asymptotic standard errorCf] =28l 2f <} 19, 5%, 10%
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