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Jay . GEAET IR BN, A ZE G OE R R ET M R sRIET rYd S ik
Az — 5 (2021 4FE [ 55 B BUN TAER S ) R4 if B i 7 0 0 45 S5 U Al It ™
(2022 55 BEBUN TAERE ) dE—D8 MR “fEiFEr b A g - A5 B ALl
VR, MCE s AAUET A, B AIRE EEA T YK, 2022 4E 3 A kA (it
HORE S5 B oG IR E R 2 E G — Kl El) (hk (2022) 145) hEBE “kiE
MERZLRRSNE S ORI S <5 ¢ VA <V i ol Y TR = O3 75 (57 o B P/ =3 T | 4 &= O | 192 £
I W= G B N B =Y T2 N W e = S B o B2 i S B =3 TRl S N @ O
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Tk Far LR AE B M &0l (a4 dlk) T EAMBEETE . MBS0k,
WAL KT A IR S5 R A, B T AR Bl . SRT, FEE (R
FORSELF SR ZEWT NS B & | {7 8 P 28 U it 1 o] 3 AR AR B T [ RN Bl ad tH A 2 7
SKIAWr BT, 2470k A SR ZEWT B i AE A W55 (Shin F Ying, 1992; Matheson Fl Petit,
2021) o P, JEAFSR E N SRS B8 i D KR S 4 7 ML AR 43k I 28 150t 5l 550
PIASER G DCOARERE , ARFR “Pb o385 BN o3 2 O s i A, R A AR R IR L 1
UM AR F AR BRI A i, WMETE U IAE S, i — R AR (%R,
2001 ; Matheson FI Petit, 2021)

A HAE L SO S B, D 43 2 B AR LR 1998 AR5 AR LR ATl s A N gk A
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X FEL A7 7 T RT h Dor A5E [) RBUII R 45 B AR R ), R IB 5 R AR A 0 A A SR Al i
JaAt=E, 2008 42504 THNE 3G BRI B HHET, BEZ R E T EA . [ TTAE R
5 235 530, FHRECRBE iz B R S i E IR iy e e . 75 TEERY
BT, S REE®RE T i EEMEtt = S EHEQ PN, ] W EZ iz 5 R
WA E A, R, #2013 4, BAWGHEEREC KL EA -EBRENE S, H
iz B R Z ETe g, EORIE R 55 3655 A3k F M AR A TRARKF, A
BB S VOEILEK T, (BECRHCR M (Xia, 2017), R F T, 2014 F5IEL
AIRROL, X IR S E T E S, R T S Z g — R i R B A R
R

MEBR R RZRE, JeEE R AW #E T m 4 B ek S E 2K . 2003 4R, WA
I EE )R (Office of Communications, Ofcom) 75 X725 [E 3L B (2 T it 47 A A FoE
Ja B, [ M4z S R BRI D TR S M IZ B R, RIEZR W vy, 1R H
A—Fizs BRI LS (Cadman, 2019) . Ofcom 7E 2004 4F 1 HL1Y (LA {7 Mk L HS B FT)
et rh e Hh i X — G 1 I R [ e AR s B R T g A iR, 2B W 1 L i [ e it T
Yy, SECHAME F iz B R A T 7Y, FEEE R, 2005 4, Y& [E HE (British
Telecom) #ATHAM /3B ekFs, ¥R @EW LM 5 T iEEEERIIIRr. doR s, L
o)LL) S5 S ) s ot R IS R . BEJS, Bl BORA) . MOKRIE ., Hivas . fE
v, PG EIEA G2 (Organization for Economic Co-operation and Development, OECD)
FWS I E ML, XHEE Ml #7943 25 kg, OECD B2 A H: 2015 4 & Aji (1
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2014 A RIS S R R, FE BT I 4% 7l A 3 D 4% RS Bl 55 2 1 IE X
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BR2ER FH 0 BT 20 . i, AR SCE Sl F AR UaT Jin o 2 S5k B e 1 B SR ZE KT 1k
SRJE TE ] N 1 Uk A T E ML A DT A /N BE A XU TR 22 43 A A ( Randomization Inference
Differences-in-Differences, RI-DID) , s 5 [ B4 0 52 2 1v) 43 25 oA 2R 1) LR BOR G, il
PROTERAC , AN SC—J2 10 i B5d 40 31 5k o iR LAAE AR 5T RS [X 0 2B Wi b 55 5 5 4Pl 45 5080
MRS TR, SHEE ML = A SR E T FeEAh s R DU P g e =
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B PREAE TS —J& 5] ABEMLHEWTEL (Randomization Inference ) , 56l — 73 /NMEA A
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O %K. Digital Economy Outlook. https: //www. oecd. org/digital/oecd — digital — economy — outlook — 2015 -
9789264232440 - en. him,
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MR AP AT RIS IS T B SR 28 W8 VeSS 1 AR AN R R, R B SR ZB I 1t 2572 4k
B (Baumol 48, 1982)

21 22, FH IR TR0 5 A SR ZEW 5 AHEE &R (Easaw, 2000) , %)
2R GF RS AR Iy ve T 5 A AR i Bl , P liAs i e e — e X RN FR2E R R, ™)
28 TE AN AR 300 5 A 2 1] S AR R MR Ak o R ARl , XM S B AR 2B B2
(A EME L, 2006) , P28 25400 I 75 K7 F 25 7y IR 2 Br AL RIME A 25 2R, Bk
H AL 3 AT 2, ok B A2 RT3 (SR8 64, 2022) , sZix —HEip
AL Y e oo e S I S N Y L s Y O TR E R N e = S SO E B = [yl A N
P 2 F 55 PSR 55 R IX XS 1F - ( Gomez-Ibanez, 2016)

o3 B R LE] B R ZBWA T T B, FEH IS EA AR E R R4 1k
WS TR ST iE ERE I (AR, 2002; HA A5, 2019) . Y m—IKfbiy 4
M RIS LR WY 55 A R R s e ol g5 sk, RMEBORF I NI, EfE S R
PRI AMAS , WETESE B U ELUEAE, BB e T A & i, 7z E Rl
TG, RSB B2 55 % SR B8 58 (Duan %, 2012)
WS B R 8RBT PE, FEAT A o E kg, ] AR Al i 2B W A 35K =
WRNER AT RE, BT T, (HAnIRXT Lo AR A SR 2B W A 50 S MR T R T AN M) A3 g ek
Hr, FPE AT BT BOW P8 B PR ST BT AR TR, DUDGE Al BAS R AR T S AR MR T
Flo BEpk (2018) DCHTEXT S = 545 58 H AR B WA 7l 2B T IR & B A7 W O s, R X 43
HARZEWr S5 3E A AR 2B A Ty o BT ARER AT (2020) i sedodk v [ [l A Bt 1 o b, A
TEEA B AR ZBWT I R U S A T 2B WS FRA REHE AT LA . BARRIE B I A7l et 5 A #L
il AR AE GRS, PR RIAKIT AT (2014) Ay AN W o [ L {5 0 8 R R U 2B IR AR
fil, ERZFEMEEN] (2007) WAL HEARAE R AR BB TS TS . 2 J08Em], AR
ZEWTE AL R AR SE Y OGBS RARFI XN (2014) 5 BLFE [ 4 1] Baumol
S (1982) Y RLAS PRSI K AR AT AN v % N ) Mb /3 9K ZE T8 PR A T SEE A 46

HL(E L 9K 2B W7 & 1 1) SEIE B R 4 T 1984 4F Evans Fl Heckman % %78 (38 [H & 3511
W) e, SCHE R EARAT NG % (Cost Subadditivity ) SETEAS 46 92 [ [ € #1519
AR W EYE, JFN M HEAG AR ZEW & (Evans Al Heckman, 1984) . )5, Shin Al
Ying (1992) . Wilson 1 Zhou (2001) . Bloch 4§ (2001) ZE~##FhEL(di FASEIEHE, X4 H
[ AR ARHE T . KRB TESS . Al iE b 55 S5 55 AT TR R AT A g, {5 H A
A SCHRO v RS Bl {75 Mk 1Y [ 2R 2B W I kA T SR 5

XA BFIE, ASCnYELETRCA . B G, ISRt A, AR SO AR AT T g 4
7 TP R . —2Xf b N Rb 55 Ble e AT o0 3, KT b 3 A% sl R I Uit 1) 1 SR 28 B 1tk
S MR AR GEAE AT BAS U AT DIAS: 36 15 PR AS X 2B W PRl 55 5 5 4 P b 55 25080 T - 320 v
By AR A BCE AR B ANE R i 4ahs, kS 2B Tl PR i v S O AS R AR
SR AR EWT R PR, o W AT e B S . HOR, NS SR AR T
&, BB RO B AR FIM ATl T 21 v A E e, B AR T I
= RETE, WA SR SCEOR A B R S MO RS & o A XTERIE A R ISR 50
WRZRRTRMEMING, BEEASE R ELE ERE TSR EZERNER (Bgkk,
2018) , HIZWE T WOl A B e P 10 i OCRE R U 2R 1T A0 B A S v, R stk ] Sy L
B S e SR T T A OML S A A s S 2 RN (B I R AR A AR ST Ry LA M 1)
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b3 A B S PR AR SR IR AR, -t A R 25 B B A b A SR BE R B PR, A
AP A R, BEWI, 57 R W | R 5T It TS =2 TR i
EEGE—RTGMNEEFEZ —, AT AR M RIS SR RE S 1 ™
B, P& T e N T8 — Ky el se i IR B . e, ASCERNER
R JHEETREPLHERT I /A XU 22 70 58 (RI-DID) AT & BF it =Mt s i 30, (%
IR E WL B BCE XA AR, fE—E R B sl T LIMERT SN Bda i, i
TCEMAT SRR I E g INEE , OB A TE LT BT A /MR AR RS R 3 ] o

=, BR5REiHR

PR FIG SRIG N2 S B0 E SR B I i 0 e iRAS I A (Baumol 45, 1982)  M4x
A s R REHARE, BEERINEGHRIGELRE, 26, 3G, 4G, 56 BOREMARRT
[BIAWT G, P39 A IR RS, RN AP E A RS E,
AW B EFE B, CAFERBNEEZOBOR, IR ARk & M (4L
WS KA, 20205 PL/NBEAIBRAEEE, 2017) . MR skoRAE, MRIE AR N RILANE Tk fifs
BT AR GBS AR) , 2018 4F, RSl B8Oy 15. 7423, & Rk 112 37/
TN FETULLIMr, ASGRE AR Bk

Bt 1 i THOREDIGE | W foR RN, o E R 3l 5k iy Al i it e A
FEEA B AR ZEW A B 1k

A R PR EACTRAE 1 BRI 2 WRAL 5 3% Bl M 25 it i s A A SAS R A A2 Ak o iR
HEA ARZEREN: . AR IArtE, WA R — R 28 R A B AR E %, R
EAHA BRZERTEYE, h—FK bl B S HUAR 3% BT ARYE Samuelson H1 Marks
(2006) FEHPHEZE, 174 AR EC HHL KT 4000, Hilidg B RAAE D EILE e $ )
R, AN E S SRSk el , e B — Sl BT, e B A A b
FHR R R, T ERS S AE T HHL 45 £07E 2008 4F 24— F i) 40009, il E8h =
Kiz'gwnbds, /T HMZEELT,

HEEkN Y LA — i B AW BRI S L A (REZS) i, SR EEk
(FPERE) iy, HAvhEkSs (hEBCEM P EBRE) REEN R, X, 35kl
RIS AL R A ) R AR AT R A SR RE B BEE 7
FHEVE BT % LGB BEH A B 7R g

NI o BT, JmE R A Mz E R S ZE HAFEMRE Sa S, 1aE R A ZTRiRELiz
B S GIEEZN O, WO HA PRRA AR b AR, e diZk (H)
WPREA MC #1Zk) P8,

K1 dtid Tz B A Miz B r S rfoRiligk. H PAGESE, 0 UK H. RKED
PREBAM TR, NS d AR E R A FRIMZ, MCAURIZE R A PRl
ik, MR Nz BRI A BAPRi AL, S Az ERT S B brliAtiZ, P* o4,
Qa 9IS A W=, Qs iz R S W=t BOERT, B P BOR)R, BER
A BYILFR A Z MCL, XFRLE = 2R Qal, 32 R S MIPRAA I Zy ST, X R
o Qs1, TEIHNREN PL.
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NI BRI, BRI m) AL T iz 5 R PR B[R] SE AR I IR 55 o R B 1 FRIE,
Hh R RIS 2 W) 2B L i 28 R BT, IR 2l S EE D —FKia ER IR A LT N
NI ET A BABREA AN T2 E R S MAPRsA, 8Os, R mA EJH, HnThg
HBLPIAIE AL . RO (& 1) RERRTA " By A PRl BT (e, s
BT S ML A i REAE W) 5 5 TAEDL (1812) RERIE L Rl AN PR LA 22
Ur, Mz E i S Sis B A RIES AR B Th o H T AR 28 07 e PR A 36 ) 2 B A Y T
A, WA AT INAE RS A BT, H b, s E R A g 5 B B
ABAR, (HZE R S BRI, Boinl fe U ia E Ry A BRRA, ARZIIZER S
MIAS . T E R S PR BAASR R T2 B/ A, ArREHLBLCHIZ R S By PRk
A LT, HizER A BABs AN LR F

MET P2 Al i, PR OL FATL B ARG, BREE A F A 2B IR 2B $2 s 1
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I, SSIEREY

XERE LA PAB UG, SEUES BT o RS s — ek i B Bt A SR ZE W m e, R
FE DN 43 B SO A L, AR S A8 AR R OB R SRR O T ik (IR 1), SRSt —
AL T REDLHERTAY IMEAE 2247 (RI-DID) A1 (a5 2) o

(—)RABHE RALTI (ARLEEE) Bk

DIAEBFSETEIEAT H AR B W B R 0 i, i AR X — 2 AN XA B3 A1 A
Wi, 20 LRSS 1 AR ZEWT R PE T BEEOR AR . AE RN BRI ATk, B R
W5 ABAT AR EWE M, LA T e AT A AR 2B W E 1k, LA Qn SR AN AE 7= g 5 20
WREHE R, Mt BT ESHRIR G — HIH, 40 Wilson #1 Zhou (2001) 4%, W%k
Al REH PR 1% . SRR T ZBW LNy, i S B AAE = i deds, A Al GE <R 22
At s S 80 AR Arad SRR AR ZEWTIER S . RIAR SCHEEA T A SR ZB MR B, 31
Br T FUR S s, I B AR E B E R e bR, b G 2B TR Y R ) i

WIEAT2 it , 2% Bloch 5% (2001) , B3 (E M BAE SCHLE RN . 77 A
FAR B R

C=C(PY,T) +¢ (1)

Hb, CoRHEMA, POAERMKE, YVour-il, ToAREES, UREARIEL N, o
HBRETL, AR (ARZRIESE) TR (2) £, Hi € () Al
A, — AR AR 7 B B AS /N T 22 Z A B[R] AR 7= 0 B RAS BVl B A AT i
P, AEELZ5IATES

C(y) < > C(y) (2)

U5 Evans 1 Heckman (1984) . Wilson 1 Zhou (2001) 5% &WWiss, Xzt (1) A9
JEAS PRI — AT B 2 R T, AR Py, F5 8RN P, U7 &
Y, HORT, WS RA T B AR oL 08

InC = oy + a;InP, + a,InPy; + a,InY + a,T + %aLL(IHPL)2 + %CLKK<111PK)2 + %aw(lnY)2 +

%aTﬂﬂ + ayInYInP, + ayInYinP, + a,,TInY + ay, TP, + ap TPy + aylnPnP, + & (3)

RIGELFE I3 (Shephard’s Lemma) , Xf 22 R M A% K 5, 45 122 K A0 & ek % S, Al
Sk, IR AR AR SRR . il e AT AR R P A, LA 2w E
RERPDEITEE Sio

S, = a, + aylnP, + ayInPy + aylnY + a, T + & (4)
S¢ = ag + ayInPy + ay, InP, + aynY + ay T + g, (5)

R T R A SRR AR SRR EOR , BITE P i S HA R A A IE LT, T SR A%

5 BA R IGA W25t 2 LAT BRI S5 4F
ap +a, = liag +ay =050, +ay =050, +ay, =05a, +ay =0 (6)
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K32 BN . AN ER MRS R, WAl AR a5 s S 20—
FEME AR G, B A (6) BRI A F, Al UAS A OC 1R I3 75 (Seemingly Unrelated
Regressions, SUR) Xz (3). X (4). 3 (5) ARnynRRASATREIA, DIEREBEETFRCE,

RYE B R EA TR, AT (7)) TH5E Sub fEITIE A R BAT B AR 2 W s
o AR BRARE T S e 8 6, HIBUEE A 62 (0, 1), 7115t — HARAE )y
P —K AR BEAR C (y), PR BIE =4 C (6y) F1C (y -6y)
ZH, HEME KNG, TSRS Sl kI A 4 LR R

_C(8y) + C(y - 6y)
Sub(0) = c(y) (7)

S0 WA 0. 1 i, NIEWEL 10% 197~ o Bids — XK Ak, [RIHE 90% i)™ 7 Bl 45
T—FKAN % Sub (H/NF 1, BEEAPIZE LA 7= 19 B A /N F — Z Al sl A 7= 1 AR
MRZATI A BAT HAR B E e, 2z, & Sub R T 1, WATIEA HRZEW R

(=) A TrRAIER 6 E £ 5 A AREEA (RI-DID)

WHIF TS, SORMCEE M BOR s, R 7T ERShEE R . R E
SE L HATW LRI, R i TLyk B ok g S 2 A e fe 4t 2 = SOl gL
XTRLFA T AT 20 4s , L, ST R R ECR I E M ECR vpil B A B2 AR A R
PR 2 B T D AR i, A BGRAVSMEN:, RS BORZS &SR M L N LA AR
A= RS, HEIARZ X AR T 520 SR b4 B R N R an ik, AT LA B
MO R E S B ME, mERZ . TETRMESI, Bofn) F25H iR 2 I s F 1R
e R PR BT = K 0E R R s RN, AL TR AR O, Rk, RS T O R
I, rheZ B E SASCE R R T () A EAEASCI HAB R R o 33X AT R Rl
O3 B VCFAE AN BOR thib AR i, MOE B A BETEAN XS H S b = i e . PRI, AR SCR
RI-DID #5345 56y 2014 4F v [ 8% 2138 15 M ]l 43 25 B0 3 — A A2 BOR s % 3% 2l 43 Mk ™
52, A P P AL B A TS UEAG 5

BB A Z s E A . AR, HOIRBCEAE A — RN BOR vhifr,
T EB S ER, AR E SN AR Shiz B, Rt e] LU R shiz B iR b SL e
., HEEIMNYFshEE RAE IR,

5 A RE S p E AT AR, R E DT BRIE A F], AR Sl A ST T A A
—UAMERMECR s, Hsgm T EBSEE, R E AT, E R DA EE
SEAEAE s, HA S AEE WP . BA—& AR ZERE AT AR Xt R
4, BAREERILLLT A

F, =By +BDID +p'X;, +y, +6, +¢,
DID = Treat x Post (8)

Hor, F ot ¥ shiz & w7 ha9364s, B, N#ELIN, DID 2 Treat Y5 Post HIZZ H.I,
Trear X SLHR A EE 1, XIHA IRAIE O, Post IAEEH vh il 146 H4F L X UG EUE 1,
TEBORFFUGRIUE O, X, AEHIAE R, p N HXT B REL, v, HAMKE E RN, 8, Bt a] [
TERNE, &, WIRZET,

Meyer (1995) . Bertrand %5 (2004) . MacKinnon #1 Webb (2017) #veEH, FhPEA
WA PR B AR S S O 22 ) (DID) AR Ik ) fie 2 2 il 2 — o H I YA A B
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KIS, SRR R AR o 2 S s, A AT m] DT B AR5k (PSM) sl ml DAAE — i A2
JE e N AR, 28R, PR REAY N Tk FE X AT RE S A PSM 45 R0 ™ B R, At
BEEWAN T 2 MAG T DLW S5 T A AR E RS, B 5 5 PSM” 1§
“BACE-PSM” (FRr#kAn T2 2020), $R1M, Joies& PSM, ifJ& BACE-PSM ¥R H +
INFEAKR Y, BRI 22 35 3R ICAT i Bootstrap SRR G IR A &, A8 IE/IVEEAS SR 22 73 A
AIE i, {5 Bootstrap 4l 1118 & AN B8 H AE it D HEA ) H AR SC 5 F 58, KA Bertrand 45
(2004) SRR RIETIEKE T4, & BUEEE 20N, Bootstrap T 725 1Y fi 2
BB, JCHUE SRS N /NT 50 B, 3k B 38 AU 225 3 55 BRI Bootstrap 7 # HE LA
WA R 1R

dpc 5 B4 Bt BT 4 DBy AR R i 2B 4 T R A T R K Fisher 5 1935 442, Jf 1 Rosenbaum
(2002) X HAEE B MRS RE . 2 T BRI BRG], Jokai P i H LIS R )
FOERENLME, BHIGZ i — AR B DAk, SRR I B AL A5 B RS Bl AT A
J7, R T L AR A REALYE DS, RIR R LT AW T, SRR RIS AR A Wik
A R, Stata F&H TR, (252505 DARFE S B0 AR, 78 0EE 25 o i Al v
I REHLAERTL , DU /NEAR [A] 8T, Cohen 1 Dupas (2010) X% J5 v B9 W FH i H:A5 5]
ORI 22235 e . Ford (2018) F R HLIZ 5 vk b HAE 7=\ B0 i PEAL |, B 1 SCis 41

BEAR NAEON 1, RRREL N EO S MOREARITST 1 3G [ L £ b L i X B 0% A9 520 o BEATLHFE LB 19
HAR MR AR BT, L2 DOl BORE A, i ad HES 40 5 15 H 22 20 50 36 20 % R 2 2K

P, FEit T 2 mlEg, DLt I 3 bR ifE R . MacKinnon F1 Webb (2017) 2% Bertrand 5§
(2004) , i HZERER IS LR 50 BEHLAE WA A /INVREAR B TR (g T SE 1, 25 R R AL 2
R A1 TC i 1Y o

SRR IR AR AU 22 43R, AR SCHE [ TN B R 4 BE AL T Y SE A e, 24 R
MacKinnon 1 Webb (2017) . Young (2019) . HeB (2017) i B HLIE KT X B v i 17
PR, NI 25 H — A 52 3 1) /IVEE AR B SR S B BIF T S X ——3 T R ML IE W7 19 /R AR LR 2
43#RL (RI-DID) . AR SCAYBUER 22 /A 7 S R A AR 25 A 5, AT AR RAE a3k

Treat, =1 fURSYRAL, BIPEIZ B/ Trear, =0 fURXTRAL, RIESMNaER, X T4
MK, #A PR RERYZE R Y. Y.(Treat,=1) % Y. (Treat; =0)
H,:E(Y.(Treat; = 1) = Y,(Treat; =0)) =0 Vi (9)

WSRO B A 7, W LY, (Trear, =1)) = ELY,(Trear, =0) 1Y, SRR ALY
RIS

7 = Y.(Treat, = 1) - Y,(Treat; = 0) (10)
Hor, ¥ REPFRIME . X TARFTEB L r, KRS .
7, = Y. (Treat; = 1) - Y,(Treat; =0) (11)

Hor, bbr r ARRBENLTIC, Trear; fURICHUCEF TR HC . F AT n] LABEHL 52 3%
AR, HLEGN ) o B R AR M Y, i ELREAIL S i A R R AR RENLAY, AT LAUE 7
Mor dEATR

AR S, W F07) WhBRAR IR — 23 A, EAT AR 7 5 ) M2 de oA LA e
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Lz Fn e [ R, J8 7 [ANBIRHERS, I |7 [ A% Tz 5 A 2, AR5 R
|7 &5/ A p (H.

R .
pto= g2 s> 7)) (12)

AR G55 B S o, BUE 1o p™ 2 ] [ [ r [ e, 4 p° <«, W
TE a KV EARL TR . RS HeB (2017) , BEEFEHLIHERTIRECN 100 1K,

TEEARERAERS, BB S0 AL . X IR LR IR 8], SRS FEAS v BEAIL A 57
I NL AS%F PRALHT N2 ASS258 4], Hor N1 N2 (85 LA R e (N A N2 3K+
0), FE/EMRIEI (8) AUBRDHEER AU R AR AT IFIH, SRR (12) WS p
fHo VALMdhte ., [ p EiH5H 2% HeB (2017), (1 Stata ZAF7E 0

F. HARZRERSEELLE

(=) AR 2 BT AR A IR T Ao B A8 T A

TERAS PRI T, A SO RO I =R A% hia ' R A -RAF BRI A [P 0B o 28
PR IR T = Riz BP0 5GP 1 0 B SAS R . W B vk 2R 1Y
W55k . CSMA Hdla e LI K g P ML BF S Be e 2 o B AR b k3B A W) T 2014 4R 7 A B
SL, [HERESE B R — A, T ELR R BUE S A TS B, 7Rz B R 2014 4EF 2015 4R
AIARAR AT T b I SRRSO R B B, DR AS 5 T 2006 ~ 2015 4112 35 R &0 oF
FrilEs e & 1 AR A AR & RS SCR RS, AXE% Wilson Al
Zhou (2001), [l I B X Hicthe A7 %o 4l 46

WA PR SF SR N GEAS AN R S R B A PR AR SE Bloch S (2001) | BRAK
FIXIINE (2014) o AR R A G R A S €, (DR 2847 145 1, FRS X

W €= K, O K R, BRI, IR, AT, A

1 -e™"
52 B A MAESIE A R —8, [ 20 FERITIHAERR, K, BEE% 4, Nl
TR A S R, S I AR T E A . T EE A R 8% T4, i
TAZCH BUfAHOC 3 TS ER

=1 A R E BRI IR R SRR AR St

AR EX FUNIE s (=] brifEZE | BME | OKRME
MRS BEhsERTANE . g e

C fifijig iﬁ§b§§‘“ﬁﬁ%§t%‘ Jﬁyu%”%f‘“%% 53 34692 32353 1076 119790
PESE Rt SR S AS (E D)

Y e BRI () 53 33119 23594 2892 80510

P, ?@M%:%@iﬁﬂmlkﬁ(ﬁﬁ 53 0. 065 0.018 0.034 | 0.101
JG)
. - RN -

Py ﬁ$mﬁ'ﬁ$i%%m%ﬁmFﬁ 53 0.328 0.119 0. 168 0. 600
(AT T )

S, TR 95 8 3/ R 53 0. 629 0. 108 0. 204 0. 760

Sk WA E . FART Y/ B 53 0.371 0. 108 0. 240 0. 796
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(=) A THEALI W 69 DA AR E Z 547 (RI-DID) 4

ARSI 2008 ~2017 AFAERFUALHT SO 1 i {532 8 R e At i dr o . Wk 7
XA EIE IS R s O, BRI B AR TS T AR 2

AP AR MR SRIES AR, RAEEaE R AR AR
TG =4, Bk IR T PR AT . GSMA i | ITU %4 % K ICRG BdJEE .

F—H GRS IEE RS S SFR R, b A GDP AR lhifbok
o FAAE D L2 R S X RS S AR I A5 TSR, R A D i A B A LATE IR
R SRR R (Gasmi 55, 2013) o [ A 34 8 U T B85 A% 2l 5 iz 55
Z A —E RPN, WA STHRI R P Z TR A7 A I RIS , BRIV R R 3 FRE i iy 14 [
%, MBIEERS R E (Li fl Xu, 2004), 3G f14G KRl &, BN s E/H
HUHE 3G 804G fiRgs L, MIUHO0, ARG, TR shE [EEoRHE L night, 36
1 4G k55 A5 Al BE 20 e oK i UL

B R ER LR R, BAR RI-DID A s Hl AR E e RN, HiG% . &
T AT A 22 S X — [ AR B R 28 b B2 (Gasmi 55, 2013) , PRHAS SCIEER
T DM SCER il AL Z2 11 ICRG 5 50 il 1 4 2 S5 3 B 5

o =20 AR — N E KR R AR, RO TS R IE B R AL
POEHLA , LR SKAS Bl 388 15 A 55 2 A0 7 2252 44 A IE

*x2 BoEELVEER-HENTERBIERIEESIT
Gl E X Bl ¥y PRl 22 &/MHE ISNE]
= A AT
penetration }itlj o b B 120 29. 967 17.514 2.070 68. 110
11 )
NS V- B0
gdp il E?% 120 27836. 180 | 14016.240 | 7792.630 | 54225.400
A GDP (I0)
WA A0
urban IR : T 120 70. 117 14.248 46. 539 94.316
i Lt
pop INEE3;S 120 125.514 100. 842 2.766 351.339
popage T AR N LA 120 68. 411 3.580 60. 065 73.752
Sixdensivry | [ FLIE B 120 33.209 14.703 4. 020 66. 325
3G HRTTE 365 120 0.075 0. 264 0 1
4G TR 4G % 120 0. 100 0. 301 0 1
15 A7 7E 5244 I GIE «
verification R LA 120 0. 200 0. 402 0 1
1=, 0=1%
verification2 | SZ44 A IE IR 5 I FR 120 0. 025 0. 157 0 1
15 A S WAL
regulator RER B ERHA 120 0. 458 0. 500 0 1
1=, 0=1%
political | JGEIREE . ICRG ¥4 120 69. 965 10. 960 54.792 87.792
financial | 4 Fi3REE . ICRG T4 120 40. 419 1.734 31.042 41.583
econ 25 5% . ICRG T4 120 38.767 5.626 30. 667 48. 000

O g PEBS ., PEBE

Telstra (A AF)WF) . Wind Tre ( CK Hutchison/VEON)
Orange Spain (P§HESF) # Telkomsel (Telkom Indonesia) (EJEERIE)
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N TR RS 7 AR AT R AR, SRS R TR SR AR L EE, B 3 X T
SER AL IRA ORI S 17 A8 bR E . AT AR Y, 7R 2014 4E Rk 23 B 208 & AR T,
S PSR T X IR, P AR SAIE, 2014 4F )5, SCER2H P (E -5 0 IR 4
ZEWTIRIZ DL, PR 2 AE 2016 4R 240 10 S H 70 ki

70 Ban@fais Emr i (BE ARG i)

60 F
50 F
40t
30+

20

10F

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 (%)
| — e ----- 9l |

B3 MlsEmELRASHRARNEESEH~HBAEXLE

N T 2B B R Rl 23 B R RS S 5 ML ATk B R, A SCS % Ford (2018)
S EE AR, BAT AR ZEWm M, (FIF R AT Pr 70 e A AT AR Dy 4
4, Wi, KRR oK. BRESF s Tk, IR b [ 800 52 5 P il 47 b ik 7K SF-
P25 . REASIIIE] D 2004 ~2017 4, )83 2018 47 [E 52 Sid 75 5% 5 k. 5 1 R mT AE
Bl R, A SORMH] 2018 4F )5 AR .

i 20 4Rk, TLEREC A5 MG SRR R, %3 (F 0 A7 TR,
R BCHABL ST AR IR, B E AT B, (ESEERR  a] SR Al ik s b 40
[ BRI IR IR . S 2, QAR e — BT, DU DID TR FOW M Ik, AR 4N
R DID IUA KOG, B RE UL IO ) 3 B AR 7= A T S5 A BT T

24Tl 7 VR DARANIR], B DU RE LR D™ R Bl 6T [ b . ACS %
Yan Fll Zhang (2022) , AT BT HHHRD, SRS HE ™ 3 S i e
AR AT SEUE T, DABEFEALET X e — R @ Al A7 L BOR J2 AT 88

7Ny SRIEER

(—) Lidk 38560 B R 2 B 8 4

JEAS PR S5 R W3R 30 ISR bl DL, A RUADL5 BE AT, i D A0 B A
BRI B 2y IR 28 B A R B IR TS T ) . E R R G ShER MG . ALK M, ™
L B B R B E Y, BT R, BRI SR B 75 1A A TR
e AR . HoR RZHCF 7 UL K S IR EEA W35, DR IS AR E . 5
Shin 1 Ying (1992) . Wilson F1 Zhou (2001) . Bloch % (2001) i [ [# b A5 iz & 7 A ds
DI EVSEAE =SV

@ FRSRETHEZRS RS, (TESGEHEE), ESE L, 2018,
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*3 FRIB IR HER AR B 95 R

S hE X bRt 718 pH
a, 0. 561 0. 182 3.090 0. 002
a, 0. 439 0.182 2.420 0.015
ay 0.122 1. 067 0.110 0.909
ay 0.015 0.115 0. 130 0. 899
0.5a,, 0.131 0. 027 4.950 0. 000
0. 5a,, 0.131 0. 027 4.950 0. 000
0.5a,, 0. 057 0. 061 0. 940 0. 348
0.5a,, 0. 001 0. 001 1.070 0. 286
ay, 0. 020 0.019 1. 060 0. 288
Ay -0.020 0.019 - 1. 060 0. 288
ayy -0.002 0.012 -0. 180 0. 856
ay 0. 006 0. 003 1. 940 0. 052
A -0. 006 0. 003 -1.940 0. 052
ay, -0.131 0. 027 -4.950 0. 000
o 4.531 4.589 0. 990 0.323
FEA & 53

R’ H 0. 955

¥orRiRzE 0.222

RYE 3 250, I EEREEE R Sub {H, VIHIWHE S EAT AR ZBWRTE, Bk
T, B3 BB RARARARRED, WA B A A BARIE K, SR THE R AR 5
SIERMAEAMEARERZMAE, PSR T, I8 (7) B Sub (. A
FE R DAL SCHERIE B, XF 6 43 mlUE 0.1, 0.2, 0.3, 0.4 F10.5,

2% 4 31 2006 ~2015 1Y Sub EITHE LSS nTLVE N, Sub (EAEREAIH R L BT T K
ffass, IR 0 BUEZ /D, Sub (HI/NT 1, VLR sh RIS SR dt e . dedr
BECAHA ARENERME, H—ZF A= 28 1SAR KT 2 FA 3L R A 7= 208 1 4
WA, BRI, 4 0 BUEERC, B4 o P35 7 e 25 PR R A F, Sub {EHE)N, Ui
FEAE M K I LA 3438 18 )i B v I B AT ) T 580 A FE RN, (R S R P s .
I, Bt 1 ARHIE,

*4a BohERIBIGIE B A ZWT IR EL

P ] 0=0.1 6=0.2 6=0.3 6=0.4 6=0.5
2006 4F |2 4F 0.942 0. 896 0. 863 0. 844 0. 838
2006 4 2R4F 0. 941 0. 894 0. 861 0. 842 0. 835
2007 4F |- 2 4F 0.939 0. 892 0. 858 0. 839 0. 832
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(%)

I ] 6=0.1 6=0.2 6=0.3 6=0.4 6=0.5
2007 4F T 2RAE 0. 937 0. 888 0. 854 0. 834 0. 827
2008 4F |- 4R 0.935 0. 885 0. 850 0. 830 0. 823
2008 4F T 24F 0.932 0. 880 0. 844 0. 822 0.815
2009 4F |- 4R 0.932 0. 879 0. 843 0. 821 0. 814
2009 4F R AR 0. 930 0. 876 0. 839 0.817 0. 809
2010 4F |- 4R 0.928 0. 874 0. 836 0. 814 0. 806
2010 4F R AR 0.927 0. 872 0. 834 0.811 0. 804
2011 4F |- 2 4R 0. 926 0. 869 0. 830 0. 807 0. 800
2011 4F TR 2pAR 0. 924 0. 867 0. 827 0. 804 0.796
2012 4 |- RAF 0.923 0. 865 0. 825 0. 801 0.793
2012 4E R AR 0.922 0. 863 0. 822 0.798 0. 790
2013 4F |2 A4F 0.921 0. 862 0. 821 0.796 0.788
2013 4F R 2RAF 0.920 0. 860 0.818 0. 794 0.785
2014 4F |2 4R 0.920 0. 860 0.818 0. 794 0. 786
2014 4F R AR 0. 920 0. 860 0.819 0. 794 0. 786
2015 4 |- 4F 0.921 0. 861 0. 820 0.795 0.787
2015 4F R AR 0.922 0. 863 0. 822 0.798 0. 790

VA ESCURER R, eahid (5ol B Eatisonti B A BA AR ZER R, BRI A AR
ZEWE I, WA —ZAR P AR AL 1 T B8 Bl 9 22 A Bk 3 BOE w3 (1 A 7 A, I 1) 7= Il g%
NS, IBER ARG IS E A% 2016 4F, BT E AR SERARE T E
FBREATTFR “BAESNRRIE AR AT L A Sz B Mgk sl 7 20% 7,
[l I 4720 22 = 8 B8 M T mp S A2 4R I RSB G 2 R ™, k35 AL 5% 2%
“REAT”, BECENIE T A SO A e,

(=) P o & 94T L %8

5 RI-DID BRI Z5 R Z52R B, a7 IR R a5, 9hin 7 sk
ST WA IR, AR R SR IES AR MY 5% , AP EA SlE (E T 3 K
RIS 9% .

Z 12 E R AR BRI [ 25 ATl ™ H SRR DID T AR BOAR O T H e 3, 1D
NI o B R n U BT, S ECh RSz BRI I B PR 45 G LSRR AT inE
VRIS IR, TRk s i A FRA AALZRRENE, WG\ o S UcE T Sk shii 5
b b i A B AR P IAN P g, AT T WE R AR SR R B, i R PR g
A BT T NETI NN, @ ERNA LTSRN ML ER . TEREN
MR RMACT , AT 8™ R as R . i, R 2 Ak,

O HWREER: AERM, hup: //iL people. com. en/n1,/2016/0325/¢1009 —28226490. himl
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&5 RI-DID =& B )54 R
Ak () (2)
Z iz E T AR A o A ATl 3 AR AR R

DID ~4.860 " 0,093

A¥) GDP 25.420" —
N 0.586" —
W e ~1.833" —
HEFEAO 4.515™ —
[ 5 LT % 0.732"" —
BRI 3G 55 -1.418 —
HIKITIE 4G 55 -0. 057 —
S HAGIE -0.474 —
S 44 il A UE 5 BA PR -0.629 —
M7 B LA -6.072* —
REAG -0.216 ™" —
SRR 0.439 " —
LTI -0. 968 *** —

el -421.967" 0.113

M ENTbrer v d = B2
P ] [ 2 8 P =
PURIIUNTER 120 69

R* {4 0. 959 0.819

E: V7T AR TE 10% | 5% | 1% WK R R

+. REELRE

(—) R £ AR T A7 T

R S0 A SR AR SO A 0 BRI AR 22 5, WU 22 A R A 145 SRt

Z R T1. ARLZS7 Angrist F1 Pischke (2009) . Autor (2003), 8 Fif 2 A i i 00T A S

R AT DA, TR S0 S AFTE AT HF R RSO /T = AR RS = AR B — 4R

— NI H MR HAS R D, , D, RoRNIZE R @ FEINR] ¢ #1471 EkR, FRSEIR A A AT,

FE UK pretreat X year, pretreat %} SEHGLHAE R & A Z BTBUE N 1, SIWHBUYE N 0, year TEX}

DL LA 1, BIUE R 05 FESLE0 KA I 78 SUN treat X year o §K Ji5 HEIX L6 AR £ [m] B5f i1

ABERURAG I HOR G 2, QAR BAER) D, J0 [0 ) R B0 25, AR 3R Y 47 52 00 41 25040 5 %)

HBARA BEN 2R RZ, WK AL 5 X A BHR v EaFEAH R, ZrE T TR
ik

Fy = wy + Boon Dy + BaoieDiy + BaoizDis + BooaDi + BaoisDi + BagieDie + Booin Dy +
p'X, +v, +96, + &5 (13)
4 R R 6, FTLAE W, MRTH R R Gt LER 2, IEIIFEBOR i B4
ZHT, AL R 5% B B A & AT MRk .
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%6 TITHRBRIGHER
- (1) (2)
Z [H iz B AR i AT D G 3 AR
Booi -1.618 -0.036
Bz -1.315 -0. 000
Boors -2.112 -0.056
Baois -5.369 " -0.090 "
Baors -9.336* -0. 144"
Bots - 10. 452" -0.095*
Baorr —-12.612™ -0.079*
P ) A0 = =
PURIITEED 120 69
R* & 0. 960 0. 837
{_:E H IEJ%Q 5 o

(=) RI-DID K7 84 78 4 1 4 1

R T 230 RI-DID A RY A BN 8 0y, Jfkage H AR vk, AN S ez o i e A ol
BE R ER S, HREN R, N Erra g R B ckE, LR
HL A5 42 5 B N Z TR AL E A, AEAEAS ip HAth LA [ 0 LA 12 38 R R T 2 W AR &
EA M, BEHEITRAEECE, ndE bliawl, Wik, A e SemE el A &l a0k
L EEHE I TR RS . Al , AT AR YR E B RO T A B — A e XS B2,
BIE H 2013 4E 11z 5 i B H P B RE S i g i bR b it . &JE, AT =4
bttty 2im, M T — R, RIEES SRR 7 Frow, FEX R REAL i it — B ik s,
DID 1 2% B4 Al 25 Ve S SO RIS AR — 3k, BaRH AR5 AR

x7 XA — 45 0% F ) RI-DID MAEE %R

o (1) 2) (3) (4)
A \ — :

AL A ¥ i 1 L4

DID -2.686" -6.266"" -3.999 -4.7827"
p1E 0. 060 0. 000 0.010 0. 000
b2 R £ R R
RN 110 100 100 80

R® 0. 962 0.952 0.971 0.972
RS,

( =) RI-DID A2 A 55 1% % a0 & £ 54870 ¢ 53 bk
T k2 b RI-DID BRI S50 22 B A, ARt B4 A&, RIXTH
ANVHEERRAEDS . fdTH robust cluster W ARMED . ] RIJHEARMER “FIFIE T p HAEL,
8 MXFHAE R . FEARRB/NT, AN FRAERIEA TR, DID WA B, 401 H i~
FLE5 8 G robust cluster P ARUEIRET, N =12 f9ix4llTH, DID 3R %W p {54 0. 083,
16 10% F/KF B2, S RUESbRERRT, DID AR —HEZE.
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452 HeB (2017) . MacKinnon F1 Webb (2017) “RIB4aiibe A, 70 2 A7
BRI &, 1ExH IR A AR b, Jr 25T/, X DID TR R B A g n, R
FERDZIRTFAE , ARG AL UK A B bp TR A DU 22 706 1, 0] 7 25 5 g 7% DID AN
B, M HRTBRAT Y robust cluster EEARMERR , p (B % JE 2 WM& Go 0 22 70 B AU A i
Hm, {1 RI-DID #5571, p {HJLF- A4S, DID TifE/NEA AR B35 . AR SCI Ak i f% fa 1
K4 15 HeB (2017) . MacKinnon il Webb (2017) J5{L, 5 W 78 /NFEAS WL E 22 43455 74
F1, RI-DID J7 iR bR i TH A L

=8 =MW EESEREIE T4 R
(1) (2) (3)
ARG EYSES %ﬁiﬁﬁiﬁ% Ay L;‘EFH \robust cluster 1)? % RI-DID 405
UHE 22 43 FR 1 B R 1) L 22 3 i Y
DID T &% —4. 860 —4. 860 - 4. 860
AMECE 12
p1E 0.178 0.083 0. 000
DID T 2% —4.892 -4.892 -4.892
AAEE 10
pfE 0.213 0.113 0. 000
DID T5i % -5.323 -5.323 -5.323
e 8
p1E 0.174 0. 106 0. 000
DID T &% -5.383 5.383 5.383
KR 6
p1E 0.377 0. 146 0. 000

N, EELREHREX

AR SORE A% SIE (5l _L ek PE B ) AR g -5 Db B 7 R I I SETE R IR 2 A,
028 TR ZE WA 7l B OB S D SRR BUB LA o SR IR, BRI DO REAS 1A 2 S B
KBTI, BARFRE D AYIE A FE T EE RN, RN E NS LT,
HUE B N, DALEE R U RS Sad 5 L i Rl 73 B A B A e S e 5 P E B0 R AL . TR
i UERR, Hid X — IR R FORIG N Feal vEhk A 4 % k2% LA S is & 7
AR f b2 o DT R T-BOdar — S0 il ok 2B W e R A% sl 4 it e, AR n] BE 2 1 i BE R Y
k.

P b ] FARBWAT I K S e, A 21 22 ), T 3ETH L ALRERE | $ i R g
AP ZESEE, T A % AR Y e e i FE 0 A AR R A T i AN R R A ) g0 B
O, TR SO TSR 2 B MY R 2 T RN R A sl 50T (FAREE, 2021) o LU
v B, 1999 A= rp i Talb B2 R B 23 D v A 2 T o SR A ) R0 e [ s Tk 5
TAEWIAFE], BT 2008 AR, N TAAETEIRECE, XM AL A . B T
2002 AEFFER Mo RS, JFHERT T — R SIPR Sy, (HITAE R XE BT A G I, 2017 4F
] L R A1 5wt SR 5 T T O B KRR IR BT AR AT R B AT /), 2021 4F [ 50 H -5 v ]
PRI TEA RS, BRI EGEEHES, HE a2t a3 30h
Wz TARHIS, W TUZ B R mATAL AR, fedt =l A 8

2022 45 b = Jm R E A RAUR RS 50 Ik 2 WU TAF R &4 2 TR St [ 4 24
FEARATENT, SRR IR ER ST AR LA I ZS R TR sk A B T . 2021
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AR =R e E ARG RS MR 2 BT TAR R SR 2 gt - s {5 SRR AT
Wk, S A RCR, RN, SRR 4 AR b 7E A B0 0 265 70 ) A 2B WA 7l
SO SR AT o N, ASCRR LU R RREN

B, EARA ARZEW R IR Sl (5 LIRSy, NG ASES, BEAIRS
T ERIE S R TRy, DB B A p ke, R nf PR se s, Bl e
YRz S e A UL BT ERIE BRI L (1 el BRI B S . R AR, FIATHE BRI G, i
S — AL BT A P S S5 F, X — A (T DLMRA BT gkIE 24
AL ZEWT AT, i ] LR VAR 58 42 B RUPMIE (AR B4 8 RIRR TR0, JF Ak HOR F
Gy SR ZBW AR I Al BE . R, 28 m LR e, itk CRASIL) Srikdtfe
FoeBmti BN R . ol kg % 0 s 2 i i 8 25 R 2z B R 1) 45 nh 28 1 L
il DL S G — BRI BRI, DRI AR S A A BR B I8 Rl G0 — MU IR RO BLAR o 73 {5 R P 268 7
MV ARG A B B R (K B K T AT (0 7 L 25 A TR BT, RS M HERERL 250 1% 8
W YRR SR, fe kRIS, FRR, TEXT M ZS BRI B T DL R BT 2K
THEAR B AT BRI, AE IO M TN o B, e STl T RO 2% ) 2B B
JEE, I B ROt BAE B AR R, W SO e T AL, et i — R A A
WERH s wa, et emElg—Rigrdted, BERE, LRI 5L
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An Impact of Structural Separation Reform on China’s Mobile
Telecommunications Industry: An Empirical Study
Based on a Small Sample Difference in

Differences Model with Randomization Inference
PEI Dan' CHEN Lin>® HAN Shengfei’

(1. Guangdong Institute for International Strategies, Guangdong University of Foreign Studies;
2. Institute of Industrial Economics, Jinan University ;
3. Institute of Low Carbon and Sustainable Development, Jinan University;

4. School of Economics and Finance, South China University of Technology)

Summary: China Tower Co., Lid. was established in 2014 to separate China’s mobile
communications infrastructure sector from mobile operators. The government press release at the time
stated that the major reasons for creating a mobile tower monopoly were to reduce duplicate
investments, increase cost efficiency, and mandate mobile tower sharing among operators. This
article analyzes the impact of that industrial structural reform on industry output, and theorizes on
the associated causes. The study also provides a solution to the small sample problem, which
scholars face when evaluating policies related to the telecommunications industry and other similar
industries. We start by using the translog cost function and Seemingly Unrelated Regressions (SUR)
to evaluate whether the upstream mobile tower facilities are cost sub-additive. We then apply a
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Randomization Inference-Differences in Differences ( RI-DID) estimator to both company level and
industry level data to test the impacts of the reform on output. Theoretical models are used to explain
how the change in the upstream cost can affect industry output under an oligarchy market structure.

We find the cost functions of mobile tower facilities are not sub-additive. This indicates that
constructing and maintaining mobile tower facilities do not follow a natural monopoly cost structure.
As such, monopolistic operations increase total costs. Our theoretical models indicate that if the
upstream cost of any mobile operator increases, it decreases industry output. The results of our two
RI-DID models indicate that the 2014 reform was associated with a statistically significant decrease
in mobile telecommunications output. The theoretical and empirical analysis indicates that the
decrease in output is due to the increased upstream cost. The main causes of duplicate construction
include a lack of planning and regulation. Thus, we recommend that more competition be introduced
to the wupstream mobile tower construction and maintenance industry. In addition,
telecommunications laws are needed to regulate China Tower and mobile operators. Furthermore, the
government has indicated that a similar structural reform may be applied to other similar industries.
As such, we recommend that structural reforms, such as vertical separation, should not be enforced
across all network industries before performing cost sub-additivity tests. When the cost function of an
industry is not sub-additive, other regulations ( rather than structural separation ) should be
considered to promote market competition and increase efficiency.

This paper makes three key improvements compared with previous studies. First, we separate
upstream wholesale market data from downstream retail data, and only test if the upstream network is
cost sub-additive. This approach is effective when studying industries with a fixed network. Second,
compared with other Chinese studies that have applied a cost sub-additivity test, we use the total
number of users, instead of revenue, as output indicators. This avoids the potential influence of
monopoly profit on regression outcomes, and reflects the hypothesis that user data are a better
indicator for output in the digital era. Third, we apply a RI-DID model to solve statistical problems
associated with small sample regressions in oligarchy markets, where the total number of companies
is usually small, making it difficult to evaluate the impacts of industrial policies. We combine the
cost sub-additivity test and RI-DID models to evaluate the impacts of structural reforms and other
industrial policies. This provides both theoretical and empirical evidence concerning the outcomes of
the reform. Further, the methodologies used in this study can inform the evaluation of industrial
policies for other similar industries in China, where data are limited due to a small number of market
players. We also address the small sample problem in DID regression, which should help advance
the use of RI-DID models in other empirical studies of oligopoly markets.

Keywords: Digital Infrastructure; Vertical Separation; Natural Monopoly; Randomization

Inference ; Randomization Inference Differences in Differences
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