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SR JHRIT R JBAR 15 B LU 5] 22 R B2 5 0 % 77 W 4 38 (roe ) , >R JHBE I R0 o ¥4 98 77 (1 LG (BLI 32 5 77 A
PETE (soe) , 44l P 7 > B A Aol B BRI Sy 1, 65 S0 R O

3.MEARIERE S HIERIE

A SCHE I 2010—2020 4F H E P B A il il b T2 "R S AR SEAEAS A OCHE A 1 5 ik £ 32
TG T 2% (CSMAR) B8 2 AT 45 (Wind) B8 122 o Horb, i b 807 £ G 2R B 4 G 1) I 32 48
i 32 B o8 SCAR 3 B v OB R 3K B 2010—2020 4F 1Y 1Tl 28 W AR i B8R 3R A5 5 Al 5% T B A Fn 2 I
18 0 B HE L S R UR T 2010—2020 4F 1T 28 AR 4 W0 55 B R A, O 38 i T 2 4 4 R AR 0
T b A7 A 2 T3 AR B A AR 5 M IR 55 0 78 R s R R T U0 15 (Wind ) B0Hfs P b ot 3l T2 Y
b7 b Ke) BRCRAT M A R I o T TR RS L hy ok W i (SR (BT A S A SR B R, AR
SN AR T 1% 5 99% AT 48 A, IF X IF SR FEA I N A ok ST R T SRS I 2 "l AR AR AT
bR £ AR R Eg T a2 1 R .

g0 22 VIR G845 S AT 0, BUF AR EE Y (digital) W 2508 F0FR 4E 22 43 51 47 0.1220 F10.1360,
Tpe /IME AR KA 53 511 8 0.0000 F10.8040 , 2% BN 8] £l 19 850 AL 7 RO R B A T 22 57 o I L% 0
WE & AT (value_rd) () F/ME K 0.0000, e KAH K 9.5240, H 75% 43 50H 0.0000 , 2 BH WF 5 4% A
o R 22 B0 3 A b B R BT KRR . M BE T IR 5512 5 (value_ser) 1Y i /IME R K AE 43 51 Ry
0.0002 F1 1.0000, H 75% 43 i 50 R 0.1050, 3= BIAH b T 0 & B1HT , OF SRR AS o ifil i Aol 9 il 5532 3

KA BRI

1 KBTS
T E KE iR p25 p50 p75 w/ME WK fE
digital 0.1220 0.1360 0.0000 0.0910 0.1920 0.0000 0.8040
value_rd 0.7210 1.5640 0.0000 0.0000 0.0000 0.0000 9.5240
value_ser 0.1100 0.1950 0.0121 0.0363 0.1050 0.0002 1.0000
skill_unskill 0.2630 0.3220 0.1080 0.1700 0.2860 0.0125 4.6071
skill_rate 0.1790 0.1240 0.0978 0.1450 0.2220 0.0131 0.8266
Inasset 21.990 1.2270 21.130 21.850 22.6600 13.0800 27.547
lev 0.4170 0.3900 0.2400 0.3950 0.5530 -0.1950 29.454
Inchzz 1.2120 0.8640 0.6990 1.2250 1.7320 -4.8620 10.856
cashflow 0.0434 0.1480 0.0075 0.0442 0.0855 -11.060 2.2216
indepen 0.3740 0.0553 0.3330 0.3330 0.4290 0.1820 0.8000
money 0.0527 0.0487 0.0188 0.0389 0.0712 0.0000 0.6419
age 2.7330 0.4160 2.5650 2.7730 2.9960 0.0000 4.1271
manhold 0.1410 0.2020 0.0000 0.0076 0.2610 0.0000 0.8972
qten 57.940 14.530 47.260 58.4500 69.310 22.470 92.330
roe 0.0600 0.1110 0.0269 0.0645 0.1090 -0.9078 0.3607
soe 0.3230 0.4680 0.0000 0.0000 1.0000 0.0000 1.0000
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VU . SEUESS R 5 H

18 A R B S lle Al A B SR FH R A 20 - B O 3 53 4

AR A 5 i 2 B8, A SO 3 A AN (BB 1 30 T i BB R i i 55 3 85 T A ' T R 0 2507
A Bt T ) 38 Al B (B BE TH R s e, R 2 81 1R E LA S5 5R a2 s, B COALEE ] T A
A A s [ [ A RN, 5 S R B AR EE Y (L digital) X (ESE LB & QDB (value_rd) 1 11
FHN 1.0893, 16 1% K F b B35 0 1E ;51 (2) #E— 25481 1 Al BB (lnasser) Ak B 5% 77 8 K 3R
(assetzl) %5 4>V J2 T RO RRAE , 25 5 WoR |, BOF A 3% B (L digital) XA (B 88 U0 & A3 (value_rd) 1
[\ U5 2R B SR TE 1% /KF b 0 25 0 0, X 3R W 807 A e 80 8 35 e 0 17 a3l Aol e B SR il 267 |
e (ORI BB BT 2R T TRl B, 55 3R 2 h 9 (3) FIg1) (4) T, TCil 2 A5 A 42 1 A2 o, $ e i
B (Ldigital) X i 38 Al IR 55328 8 (value_ser) B [ B LE 1% KF 1 8350 1E , R AU A% 7Y
AR T 3 Al 1] G MR i Y IR 550 0 I T

SO A WA, A SO & I, B A AR E 1 ik Ak B A BRT L %45 R 5 ik
JEE RIS € (2022) 45 WL AL, TR I, AR SO — 20 B0k T BT A A A ) T A 2 ) 3 Al 1) £
(BLBE Ui I 55 02 B BT 2T R H S B E . £ b 3 BT, B0 A 2 SRR o oMl Al ) SR it
2T S B i R e 55 o S S 5 g B L B 5 5 T B i A T A Sl A 3 M A ol 2 T B R SR
T 68 A (L 3™ 1] 4 s ) A R v T BR T o SR RO A B T Ak N S Al 8] B R
B T AT BB IR B e A A Ml BT IS B b R AT A BRI B T 4 D R R AR
Fe DT X HE E Aol (B 5 B I A Q8 A48 T AR . [ B E e SR AT AR A R 5 R
RE MR 55 ECTTH 98 55 — R AR A AR 5 Al 1y DU P S v i 908 20 28l M A8 80 Ak 1
P H S 5 A A 7 3 T3 7 A A AR 55 SRS v e Akt DA A M 1) 9 2 L AR R Al
i (185 (R AR 20 AN W 1) IR 5532 MR 5 B 8 .

%2 HBEEPFELER
L value_rd value_ser
=
(1) (2) (3) (4)
L diwital 1.0893™ 1.0420™" 0.1190™" 0.1175™
. 11
s (5.050) (4.804) (3.811) (3.813)
0.1599™ 0.0016
Inasset
(5.399) (0.451)
-0.1150 0.0383"
lev
(-0.868) (1.726)
-0.0107 -0.0054
Inchzz
(-0.472) (-1.257)
” 0.2030 -0.1914"™
cashjtow (0.863) (-4.719)
» 0.0887 0.0083
wdepen (0.210) (0.159)
0.9221" -0.1977"
moned (2.078) (~3.609)
-0.3334™ 0.0062
8 (-4.071) (0.644)
-0.0855 -0.0192
manhold
(-0.660) (-1.078)
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gZk2
o value_rd value_ser
RE
(1) (2) (3) (4)
-0.0029" -0.0001
i1
en (-1.783) (-0.394)
0.5384™ 0.0092
roe
(3.769) (0.399)
0.2435™ 0.0102
soe
(3.799) (1.128)
- 0.5263 -2.0950 0.1094 0.0673
(12.196) (-3.175) (15.507) (0.872)
= B kR Z Z = =
4 b [ 2 R z & Z Z
HARE 16543 15487 15086 14203
R? 0.0119 0.0381 0.0064 0.0214
F 10.7500 8.8330 3.5170 4.6620

T RN 1% 5% F10% B8 5K S W i, TR

2. 807 40 5 B R 0 1 & ol £l 0 B S FH R B E AL B AR TS

BT B 22 BT LA RE A2 1 3 A ol {8 2, HG b E A — IR R X AT A T B R A
VAR NS IR BT AR R SR 2 T B0 Mk 6 DA 3 87 B e 5 VR 1 55 B0 00 Rl R Y
1 B RE 55 3 7 B R SR 5 R R AT R RS 2 T 5 o o 3 Al A (B LA T . A5 A PRSI H,
FUE R Hy, o 30 5007 A 5 TR0 R 18 N 0 0% A 235 g ] 5 ke il 36 oMb Al B 1 55 T 9% 10 1 FH AL AR, A
SCAE By H A 200 B AL AT A B Bl 25 SR DL 3

G, TN AN T SR A5 A LA AR, AR SR TR N B 5 AR BOR N L A X L 5]
(skill_unskill) 5 £ Al N J3 B8 A 254 00 A0 #4730 , 38 3 1 (1) Wbow , B0 b % B X $2 g 97 30
715 4B F 68 57 ) J1 A X L B Cskill _unskill) £ 71 3R 508 0.6297 , 76 1% KV L 18 358 1F |, & BT
R E e 7Tl S B RE N I WA A X R A5 s 3 b g (2) ik — 20 BoR  BUFE AL R
(Ldigital) 5 N 77 9% A A0 3 75 3K 45 ¥ (skill_unskill ) % 4 (B 8% L7 0F % 81587 (value_rd ) B9 9] 13 22 %X
BIFE 19 KV b 20 0F , 26 BN ) 98 % A X 5 SR 245 48 £ Ak 78 507 A0 5% 02 R A (8 86 L i i &
BB 2T R R TSy A AN o [ B (3) Hh BCF AR B B (Ldigital) 5 ON T AR X SR 4
¥ Cskill_unskill) 3 B 18 5% F 7 IR 55 32 8 (value_ser) 19 101 11 R LE 1% K F F B FE HIE, WA
77 %% A M X 5 2R 45 K P Ak TE B0 Ak B B AR A0 (B 6 T U AR 552 B R FE T R 4 R A RN, B ER
Ak B A Ok 19 N 7 5% AR AH X SR 45 R A Ak T GAR BE T Al 1) AR A il £k o s BN 3 T
2T}

R, 3T N BEA A X 75 SR AR AR A SOR R A 5L il 51 T S 800 48 % L 191]
(skill_rate) i £ N J) GEAR G LA I AT R 00 . 456 38 3 14 (4) AT, B0 A0 e B N ) B2 A 4
X R G5 M (skill_rate) WAk 1 2 804 W 38 2 1E , 38 W BT A0 e B 3R 17 Al 8 4 B N ) W8 A 4 %
TR . [FIEL, 2 3R g1 (5) B (6) A1 A 45 5 51 SCE L, 36 BB A0 AU AR T A olb i
57 Bl 1 B R 46 X R A b1, 7 Ok B9 N 7 0% AR 4 X6k 5 SR 45 R A AR RO, AR R T 3 b A ol i < i 2R
ity 27 9 i g BB BR 5 ZE T

g5 E TR BT B AR T Al R B RN T B AS R X K G5 A R 4 X R SR 4 i R R ok 1Y
Al N 7 BEAGE R OL Ak, A 3 T 6 3 A ol (8 55 T, B0 H, R R 1L AR BB E . 5 R SO AR
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(2018)" 3 W1 45 (2021) B ST 45 1 AR HL , A SCHRE 1 320 70 32 27 25 9 WL 0, B B Ak B e e R
WL AT A TARE A A TT AT o AR Z AR R BT, 7 SCMA g 15 RE N B8 A R X 0 SR 45 4 1 4
X5 SR A5G 0P 0 R S AT 5 TR REIA R, O Bk — 20 4 7 1 8 Al e Bl ok 9 N 0 AR 45 M R Ak T
00k ) 3 A e i B B T G 08 A2 A

%3 18 AL 4 AR 36
A F AR 3T KGR AT H A e 3 R B A A
T & skill_unskill value_rd value_ser skill_rate value_rd value_ser
(1) (2) (3) (4) (5) (6)
L divital 0.6297" 0.8407" 0.0536™ 0.2612° 0.7670"" 0.0491°
. 2
s (9.851) (3.992) (3.983) (12.303) (3.680) (3.631)
0.2676"" 0.1033™
skill_unskill
(3.241) (19.228)
0.9438" 0.2653"
skill_rate
(4.442) (19.147)
-0.0026 0.1581° 0.0029 -0.0003 0.1577" 0.0027
Inasset
(-0.441) (5.255) (1.632) (-0.123) (5.254) (1.563)
-0.1792"™ -0.0521 0.0519™ -0.0732"" -0.0322 0.0523™
lev
(-4.501) (-0.390) (4.966) (-4.900) (-0.242) (4.998)
-0.0288" 0.0019 -0.0018 -0.0145™ 0.0076 -0.0009
Inchzz
(-4.472) (0.080) (-0.920) (-5.361) (0.328) (-0.456)
-0.2329™ 0.2560 -0.1724" -0.0979" 0.2840 -0.1695"
cashflow
(-4.068) (1.055) (-6.651) (-4.331) (1.174) (-6.531)
. 0.1500 0.1450 -0.0136 0.0536 0.1300 -0.0146
wdepen (1.508) (0.343) (~0.464) (1.402) (0.308) (-0.495)
-0.2120" 0.9937" -0.1686" -0.0401 0.9722" -0.1800""
mone (-2.561) (2.171) (-4.663) (-1.153) (2.140) (-4.978)
-0.0218 -0.3343" 0.0077 -0.0140" -0.3271"" 0.0091°
a8 (-1.322) (-4.010) (1.545) (-2.061) (~3.920) (1.839)
0.0994""" -0.0995 -0.0296" 0.0532"" -0.1210 -0.0332""
manhold
(3.194) (-0.758) (-2.996) (4.056) (-0.928) (-3.351)
-0.0012"" -0.0033" 0.0000 -0.0004"" -0.0032" 0.0000
i1
en (-3.007) (-1.979) (0.171) (-2.689) (-1.923) (0.165)
0.0755™ 0.5481"" 0.0007 0.0302" 0.5373"" -0.0004
roe
(2.361) (3.801) (0.042) (2.341) (3.722) (-0.024)
0.0590""" 0.2250"" 0.0045 0.0242"" 0.2183"" 0.0041
soe
(3.867) (3.512) (1.104) (3.978) (3.414) (1.021)
s 0.3981°" -2.1360"" 0.0106 0.2247 -2.2404™" -0.0084
¥ R
(3.226) (-3.198) (0.269) (4.154) (-3.349) (-0.214)
A B E R = e = = = =
Al [ = = = = = =
HEAE 15024 15024 13797 15021 15021 13794
R 0.1010 0.0399 0.0468 0.1250 0.0420 0.0466
F 8.5370 8.1890 29.4200 14.530 8.3240 29.2800

R [ A 4 SR R T BT A B B A M B BB 5T B AR FERTEOR A B Al 5 TR
1) 24 WY G B2 g o R , T 0] B A R RCAL (2020) 4 FE BIF 5 A MACIBR 3 X il N T B AR T G
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e v B A B 1), 5 B0 RS A6 AT BB T AR M N RN T AR G A R R T R B — R H R ST Bl T
AR 1 T AR B AR 55 3 B D s R R 95 3 0 AR ECE B, AR B R 55 3 ) Bk O
ANAE s =R AR ST B ) R A G B R A AR R 57 30 B i A L R R SO A (2018) 0
A R B A (2021) VB UE T 8 B 4L AR B R 19 4l A ) AR TG, H R BE T i 07 5 K 48 s ke AR
AR HORBIF R B 3 8 85 45 O W) B R N J0 B8 A 75 SRl 1] PR EAT VR A G0 B 0 SR 1 B R A b 48 7R 4K
S R G i o N B N e i T = T B e i A 1 W 1 o o O NV s 22| 7 o |
T 1 A 45 A8 R 27 13 45 K R AT SERE T8 o

(DA RG22 4d 30 (1) Ak 5 T 88 (nstaff) B9 A 45 5, 510 (2) <51 (6) 43 51 Jg A=
FERAE S Cstaffs) FEARME K 28 Cstaffi) T 348 8525 Cstaff) W55 33126 (staffe) FAT BOAE B2 Cstaffg)
O TR A &7 B Al 45 2 28590 (1) ~ 31 (6) 45 S AT 1, B0 A0 2 AU Aol 53 T S 80 11 )5 R A0Ch
0.5353, 7 1% KV I 8.3 R 0F 5 W EOR B & R0 T 37 85 B 2 09 (|1 3 R B TE 1% KF | RN IE
Xof Az P B A S AT B4 B 2K 100 (8] 19 2 BIOHR Y AE 1% 1 5% /KT b 338 R 1, 3¢ B B0 Ak s A {4
b i AR B 2 B 1 51 T, X R 32 SR AR BRI T B AR N A e v T AR R e e
TR R A T AR RN AT B 2 A N AR P AL T AR R TR R SR A I s b . S IR TR IR
TR R AE (2021) 7Y OBROR T2 (2023) R H R RE AL B0 AR G T AR B Al s 4 fig N B RS SR 4R
WL ELA b 3 — 2B 38 s T XA P A BRI R AR SR D TR 2 5% . FEIERET U
Tl AL A A AR B R i ) a7 ) 3 S0 AR el Al 1) R ek B H AR R Ak T kR
T A% G A P ERAE 26 TN R d A A R IsF 0 JRT 5% 6 AR 52 i M 265 v 1) B AR BF e 1062 97 81 ) R 5
BRI INARAE CAPP M E R RS AR B R R R E S BT & BT R R A 1
AT ) /NI i el @ E I 11 0 DR (= O LR o e E AR AR S SR ) o P = @ L= 3
FEEUA M AT B B 5T TR SR AR B e

x4 W KA e 2R
AT R EFREE | HAFHRE | THHEX | WHEE IR | THREEX
T E Instaff staffs staffj staffx staffc staffg
(1) (2) (3) (4) (5) (6)
Ldigital 0.5353™ -0.4180™" 0.2570"" 0.0855™ -0.0019 -0.0257"
(6.067) (-7.394) (11.419) (4.754) (-0.532) (-1.986)
% -9.1204™ 0.3165" 0.2089™ 0.1063" 0.0807"" 0.2334™
(-28.535) (2.025) (2.678) (1.777) (8.584) (3.713)
wHEE 1% ¥ ¥ 1% 1% ¥
A B E R = = = = = =
4 B E 3N = = = = = =
HARE 15478 14955 15085 14921 14009 15112
R’ 0.7040 0.0052 0.0066 0.0670 0.0032 0.0020
F 279.90 27.360 13.310 12.610 11.090 7.1460

(2) 40 732 2 A o Aol 5% T2 P K 5 £ RE 7K P 8 UIAH 5G|, 45 & 1l S0 I S5 R R o, AR SORE

Al 27 [y 5% TR0 AS & B2 G T Sy e 2 D BT e S DL R AR B T S AR AR I T O
PE— R o i BT 5 A e o D 5 AR HE O Cedu_unedu) | i 57 3 B3 T o5 Aol 5% T8 40 HE 491
(edu_rate) M Al N S BEA GG OUAL BT L 238 o S5 53R 590 (1) 550(2), m~# S5
755 2 3 51 AR B Cedu_unedu) ¥ % F3 53 T4 Aolk 53 TS M A9 Cedu_rate) B4 101 U9 2R B4 E 1%
KA b E AR o BE— 2Dl A SO A T K F R 2 #E AT 10 234, 51 (3) 550 (4) B {2 g
LTS AL B2 I 51 TR 1) R B TE 1% K LR35 0 IE 510 (5) s v 2 LATR 2 3 63 89 [ )9
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FRBAE 1% K B B35 00 G, B S5 5R 5 36T 5 07 45 0 B9 2S00, R WA L TR RE 55 ah 3, v Ak
Bl R0 2 R v T g RN e Bk Iy B R R R R TR AR 1 v B LA A B T A e R R

i, TR T Al N T3 BEAR S5 R AL

*5 W T A E AR
mER SRR BEREAHEZL W REMER &P EUT
rE edu_unedu edu_rate high_skill medium_skill low_skill
(1) (2) (3) (4) (5)
L digital 0.2283" 4.3836"™ 0.0754"" 0.1627™ -0.2320™
(3.633) (4.210) (6.270) (3.300) (-4.255)
o 0.0494 6.4820 -0.0066 -0.1520 1.2534"™
(0.355) (1.071) (-0.197) (-0.554) (4.570)
BHEE # %l 5 #l % £ %l £ %l
44 B E RN b b P P b
A b B 3 b P P P e
HAE 10911 10873 11002 14987 15438
R 0.0034 0.0024 0.0739 0.0027 0.0036
F 14.010 4.6090 8.1350 16.080 25.020

REMHSREERR

(1) T 40 40 - A AU A8 o (0 B 1A% . R B AR Z5 R R e, AR SCalE— 20 2 3% 2 4R 45 (2021) Y, )\
JB JZ £ A G2 A AR 52 ez TP A4S T T 7 b T 2 R AR $iT€ UM 56 56 B ], 2R T 5% ) ) A3+ 17
O SR R A B AR BB AR B R R MTH A52R . R 6 HI (1) 551 (2) 8o, BT 1E
Bl R I JEE AR e, 0 A A TR S A o B L i 9F A RIS AN (ELEE T T R 55 a8 A [l 1
FAIITE 1% K- 1 5035 00 0, BV SR 5 A e RO A i S AR5, BE T 45 iR IR AR AR i

(2) A HAEAS (Y i XY Pl o B R AE 50 R | i 5 H R DY B T [R] — e i A L, fE 2
D WU R 7 2 D e e K - 55 07 T AR B OR 28 S 62 T 1o SR I T 4y o 3 ol A ol 805 A 7K ~F- AT g W
T A DB Al AR SOR HBIE S REAS 3 USIBR , AT A 46 o 1t 6 81 (3) FI81 (4) AT
0SB T VA J b A A TR A S B A AR i 3 A Ml B 1 S T A 5 o 5 R o ] 05 2
RIEAR —F R EE T EE AR

(3) 728 H A B 6F 8] 9 R o A BG4 8 R A S0, i 17 19 2% 26 i e i 8t B 25 O i Ak A
75 (AZ AEVE AR PL H, 16 55 B T 2013 4F 8 F & A (5l v [ ™ om0 75 58 ), OF 20 Bl T 2014 4F
2015 4F A1 2016 474y =t & 8 3 tH 120 43017 e ) BEAT 300, B 7l 2E 58717 I 45 2 7 , 977 K IR0 445 4
238 L, O B A By A TR AL 1) R A ) R ) T A O S R R s DX Al %R
T R B W 22 5, AR SOFF 2014 4F DR B9 F TSR AS T DL BR , R R B AT AR f v #1006
FI(5) BN (6) AT, B ER T S0 58 417 Hh ™ K 22 i s 1) B A Al AR A i, 0 A B 280 o) i A
b i L5 T 25 64 R WA AR SR TE 190 K P 1 8 25 O8 IE S5 R HoA AR P .

* 6 B A B

X . . X . “5E B R g B
R BN 4 AT B HETHRXFELR L 7#2;% w

E value_rd value_ser value_rd value_ser value_rd value_ser

(1) (2) (3) (4) (5) (6)
o 0.1140"" 0.0238"" 1.0993" 0.1153"" 0.9168"" 0.1157"
l.digital

(2.931) (4.534) (4.651) (3.411) (4.216) (3.773)
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5%k 6
A AR R R B E AR AT BB 30 o B 3 KA AR “%%¢E§fim5%
xE value_rd value_ser value_rd value_ser value_rd value_ser
(1) (2) (3) (4) (5) (6)
w08 | S | qa | e | s | e | e
BHRE 1% %l 1% # 1 #l # %l 1% #
47 B E R P e P = = =
Al B R 3% R = = = = = P
HARE 6622 6059 13305 12244 10877 9925
R? 0.0483 0.0341 0.0303 0.0206 0.0391 0.0223
F 5.1420 4.1900 7.1660 3.8260 9.7960 5.0680

(4)TEH SRR 15,y 7R WE T BT A PR OC FR R AR, AR S S A e AR S AT
22 47 TUAL PR IS P UCHE AT FR [ H B IE o %5 Lucas A1 Mbiti (2012) (9 fif 2% , 48 SCH £l 507 4k
B TR TE R T 75% o3 LKA RE A AR S SE B 21, AR T 75% o3 BB R AR AR O Pl A i e S R o)
20 A AR i (dig) 5 [R) IS AR B 1 55 e A A 19 C° S o 107 s B S it 7 58 ), 3 [ T 2014 4F 1E X
S it 55— T A e D 3 PR, AR SC DA — 0 e 0 B T R 5 S A M AR
i (rime) , K 2014 4F B LG A 1, B HAE D 00 72 bR Al 1, 44 8 52 560 23 41 5 52 56 23 30 1Y
AE IR (digxrime ) 2 7 A Ml K07 M e Y 4 1 200, I R FOOUEE 22 70 B RN R AT K g . & 7 v
I C1) FF(2) 1, 807 5 B8 ) 38 ol A b A9 805 T 2 A9 52 i 5 6 o [l DR 45 SR B A — 2, &%
HA Rk .

Hogk, 25 18 B0 Q8 AL B 75% RREAR S 0, J& T i 28 i 40T 08l , 7 (91 )9 s R T Tobit [1] U 45
RUTE g be 2, R, AR SORS 807 A e 06k 0 (BLEE L B0 T & 108 149532 Wi >R T Tobi A58 80 R Ay ¥R A 46
H1 2% 7 9 51 (3) T AT, SR ] Tobit A6 1Y [F] A 56 I 1 507 A % 70 RE 2 $2 T 4l 32 b A4 ol A B8 L 30 F
KA AR B A R

&1 T 1A 3
M EER Tobit £ £
T E value_rd value_ser value_rd
(1) (2) (3)
Ldigital 02493
(3.463)
digxtime 0.2490° 0.0313™
(4.481) (4.256)
B -2.0257" 0.0693 0.5889"
(-3.138) (0.908) (2.302)
BHEE 1 1 # £ 4
4 0 B AR £ I =
A b B % R = = P
HAE 16135 14798 16135
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Gk
Mz p A Tobit # &
T E value_rd value_ser value_rd
(1) (2) (3)

R’ 0.0341 0.0206

F 8.6350 5.1070
. 0.4982""
sema-t (45.082)
. 0.7564""
e (145.623)

(5)NAEMR TS . BT KT 1 32T & 4 b B B sk A T S5 55 4, 2 S0 (4% 2 T4 3)
3 A Ml 2 Y, [ A, Ak T R i VO s v BRI B i Ml AT R B Y 7 R R B Rk
A AEE L S TR AT RE SRk — I 1) PR 2R DG R I O 5 Ve VS AE I D9 A B ), AR SR T L AR
R HEATR

58, S ORI AF (2021) 2R FH 1999—2009 4 19 [ 4548 403 il A M 55 Ak 5t o i DX 26 7™ B (E 1Y T
(B Al o AR A5 B A KT IR S T AR B (1VD) 5 255 F0VH 3 A0 550 4 Hg (2021) Ol 1 45 3Tl 1984 45
BEE N R RSSO 8 T AR &, % SR S 45 00T 1984 4F [ 52 FL UG S 48 i A0 AR S5 A — A Bl
Vi) 725 Ak 1y 722 0 ok vy 3 T AR RS0 T B AR i, BDSR A& T 1984 4R B N [ E iR LS L — AR 2 E{F
S AR MR 55 A 28 BT SR 2 0 A B A R ) TR AR R (1V2) o S5 AR 8 HI(1)~51(4) [A]
A5 5 — B By T HRAR R 1V 5 12 ¥ 58U AR RVE 7R 1% /K1 | 1 2 E RO, 48 — i Begk
FAGEE T T RS 5 M (A 5 TR & BT R I IR 5532 8 1A T R B B HE 5% KF B3 IE
G HiE— 8% TR AR 5 0918 P37 A af YU KL 50 (55 IV K5 56 127K , Kleibergen-Paap rk LM #il
Kleibergen-Paap Wald rk F 45 i1 AR I 45 R4 8 %, RO T BAF Bk 8 B A BvE, DRI 87
2 %o a3 A M A T 5 17 5 i 5 36 o AR AR R — B,

* 8 WA B AR IS
V1 12
T E value_rd value_ser value_rd value_ser
(1) (2) (3) (4)
y 1.44227 1.4772" 0.0099"" 0.0100""
R e
(25.310) (24.710) (22.190) (21.340)
1.1175™ 0.3348" 1.499 0.4242""
E i e
(2.360) (5.390) (3.010) (6.140)
BHEE 7 # # 4 | #
HAE 15487 14203 14168 13414
. 67.789 67.706 67.891 57.089
Kleibergen-Paap rk LM
[0.0000] [0.0000] [0.0000] [0.0000]
) 70.436 70.148 68.011 57.560
Kleibergen-Paap rk Wald F
[16.38] [16.38] [16.38] [16.38]
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FOUR L 2 7% K I FRR IS 7€ (2022) " B s , 32t — 25 43 i) o B ) ot DX [ AT b ) 0 Al B 7
JESFBEAR 9 T HAR R (V3 1v4) IR FTPI B B die /s 33k A 47 il . 258 R 951(1)~(4)
AR 2R — i B [ i X [ 4 oMb ) 0 e Je R R S 49 i T R o R A e AR A e A O, 1
TE 1% K- 1 835 0 0F 5 58 — Iy Be o v A i 10 0 BLAR B 55 (e L O 0T i RI5HR AT i IR 55z B Y
it 4 R 19% 7K & W35 o aE , HLTH AR & (0 A a] S0 ez 56 40 555 TR A 6 445 R 2ad i 1 5 2
PR 56, 3 W17 A 2 850 1 3 b A ol A0 {EL 5% b 07 0T K B3 15 1 i R 5542 8 B0 Al T4 R S R eSS
RAORFF—2

*9 WA AR I
V3 1v4
TE value_rd value_ser value_rd value_ser
(1) (2) (3) (4)
0.8285™ 0.8213™ 0.5410™ 0.5399™
& — W&
(53.280) (49.650) (31.140) (29.590)
3.3403" 0.1998"" 1.9778"" 0.3610""
E
(13.410) (6.520) (5.280) (7.730)
BHEE # # 4 # #
HARE 15482 14198 15079 13843
99.535 89.426 35.316 32.541
Kleibergen-Paap rk LM
[0.0000] [0.0000] [0.0000] [0.0000]
) 105.371 94.763 35.643 38.884
Kleibergen-Paap rk Wald F
[16.38] [16.38] [16.38] [16.38]
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1.BRES

% BB R Al AE 7= BUCHE T 5% 7= B B AR AKCE B ATl se e BB T I 22 5, A SO T UL B
R AE F5 735 50 A B 28X T o A oMl e R SR T G v BRI (LB Y B T 1) B e 22 S

(1) EA Ak 5 4E B A4 F 2B o A 4l ™= BCME BT, 6 B A Aol 58 Sy 1, AP BERT R
5 MR B AL B E A 0, R 10 8 (1) ~ 1) (4) A P AP B S P A e 25 2R . AR o
value_rd W, 76 E A 4\ 536 A M 20 P Ldigital B9 171H R BO9TE 1% KV R KA &R
value_ser I, 7E B A AV 5 3F E A 0\ 4 P Ldigital B 18103 22 58U IKAE 1% 1 5% KF R E. I
BF, 4 08) R 5022 5400 R 15.95 F19.85, ¥ 3 it T 19% /K E B 5 PR I . X 800, B A i A xf
Al W & BB (I 5532 %8 ) 1 1F 1] fi BE A FH AR AS 8] 7 ASUH: 5 i 4olk i B A W 35 25 5, AT Y
XA b A B (R 5532 8 ) 1 A a2 20 07 A AT i ol 22 6 35 0 T AR A Al 5 Bk A (2022) 1
6 5 4 AT XE 5 (2021) 2 1 S5 10 A — B0, FE BT AR RV R I, AT Aol A B % 4 AL R 52 M
Xof M VS TR IS, Fh T A Al BT L 9 B0A SRR, 23 7 O BURT 5% U5 48 A8 R IBUSR iR AL 34, B %
E— 25 5 A BT 5 7 Y IR B R

(2) KA 5 i /NBS Al b A3 B o BCF ARG 58T, AN [) HEASE £l S i 1) 280 5 b e 78 5 g
FVAR B2 A P [A] S SO A 72 Wi A 38 8 I 55 46 19 0 52 A7 78 28 5 o A SCR Tl 3l Aol B
B 1 AR N B A M R, IR B B4 75% 43 58 0K RE A 43 g rh /N Al 4R TR A b
H, 55T 10FF(5)~51(8), 24 K48 5 43 5 N value_rd F1 value_ ser I}, H /NT Al 2H A l.digital
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B9 1m0 U9 28 BB 7 19 7K B 35 O A T DR Y Al 4 4 K S 3%, EL 4 1) 3R 802 S 4 ol 1 5% 1Y
FNEAKCFR S o X W] B0 AR 5 BT e /N R ) Tl Al AN {ELEE L 35 AR R BT AT 98 R 55 s B
BEAE BT, R i 1 v /N B A M i BB T2, T %S SR 28 A ol A1 (LB T R S e R T I o i
PR, Xk B A 3 A T 5, 52 HG [ A 22 8 A 5 A 7 D R 52 ) i b S5 it 280 A e 2R SR £ 7]
Ji SR X A 5 A B, FR /N RIS i 3 oMb A b 28 T O SR TR R0 A TR P B0 B RT LA A
BOFCA =0T ™ il B A5 B R I BE R ML A R T AR A A Al A0 (B8 DE AL T 9 T T 22 B
HE NG R SR T B R B (PR AR AR, 2020) 1

* 10 S RUME AR B s A b PR ACHE S A Ik B
Al PR RCME 4k LA
L value_rd value_ser value_rd value_ser
o R *EA | B4 | ¥EA | ¥AE x AR | AkH
(1) (2) (3) (4) (5) (6) (7) (8)
. 1.9290™ | 0.7697"" | 0.1986™ | 0.0851" 1.2007" 0.456 0.1339"" | 0.0681
(3.927) (3.605) | (3.182) | (2.448) (5.331) (0.961) (4.066) | (1.067)
5 -1.4200 | -1.3827" | 0.0453 0.1590 -1.8772" | -3.5240 0.0666 0.0262
(-1.192) | (-1.802) | (0.371) | (1.574) | (-2.571) | (-1.425) | (0.568) | (0.108)
L E 1 #l 1 #l £ 1 4 12 12 1 # £
S0 [ AR = I £ = £ = = £
A b B B R = I = = = = = =
HARE 5017 10470 4695 9508 12313 3174 11264 2939
R 0.0590 0.0277 0.0298 0.0264 0.0357 0.0274 0.0243 0.0319
F 0.0551 0.0258 0.0254 4.2440 7.6615 1.6974 4.2747 2.1335
. 15.95 9.85 5.31 2.74
ARARER (0.000) (0.002) (0.021) (0.098)

(3) e W & it B2 Al 5 AR B i 5 B2 b % b 23 BT o 8 v B AR R 130 2 i B R Aol 1Y) R
fIE A SCR FH AL B & 480 4 80 5 B0 ™ LA Al 6 R R LR L O 45 A IUE 1Y
75% 4358 BUKG A AR 43 R AR AF 22 58 B A ol 20 R v F 58 B8 A LR AT L o b . 256 3 11 %)
(1) ~F0 (4) A H, 5 AR 128 value_rd B, FEARBI 2 8 B A4 M 28 0 s F 22 58 B Aol 40 7 L digital 19 19
IH R B0 5 R 0.6632 Fi1 1.2548, 78 1% /K 1 25 5 G K 28 18 8 value_ ser I, TE AR A %2 5 B Al 20
FliEs W & 38 B Al 41 v Ldigital B 1A 2R B IKAE 5% 55 1% KF 1 3 R 1E R, — 3% B 4 1) &
Boe il Tt By B A . X U0 BB A B Al A R BT (R 5595 ) 19 1 1] £
HEVE A AE 5 B B A A 80RO & s B Al . g LR R A LT IR R 5 A
b, 5 BIF 5 B Al 22 Sk TR R 5 AR AUAT M, H1 A F Y R G R A A it i B R A SR
BIHTRE 1, I T 25 5 3 IR A A B AL 38 38 ok 1 AR A 2 R ol A ) i 46 A% 5 B L 1) {1
o B A B4 22 T

(4) = A7 58 e K S5 ARAT Mk 38 G K% b 23 B o il i Aol 7 Bl 58 il 47 i (B B 0 1 b 9 b
B 5 P A A7l 6 G 2 B B8 VD AR G o AR SCR F R 25 38 JR 48 B0 £ Al B 7E A7 Mk 9 58 7K 7, BIA Tl
P B3 588 ) 28 S5 U A S AT L I S5 WA B TR A B O B, I 45 A ATl e 4 KT
(1) 75% 53 A5 BOK AR AV 8 W ARAT Mk 38 G oK Pl A= 4700k 38 oK Sl AT mUA 0 b7, 5 F 11
B(5)~F(8) T, 24 28 5 N value_rd Fl value_ser BF , 7E & 47V 35 5 7K - 41 Ldigital i) CNEES &)
TE 1% KF b B2 0 E  AEARAT M 58 5 7K P 21 v 24 oK 38 3 83 PR A 50, 00 I 807 A 5 AR X i 17l
B G 7K T il 3 b A BF e B 3 A AR 5542 8 1 A1 0 A5 BE R BH
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11 SR A B s A B R R AT L A KR
A b B 17k 3% % kR
value_rd value_ser value_rd value_ser
xE WAL | BHALXE | KL E | BHRE | KALES| HAL |KATLES| BHiTL
JE Al JE A JE Al JE Aol A F % KT X 3% KT
(1) (2) (3) (4) (5) (6) (7) (8)
L digital 0.6632"" | 1.2548™ | 0.0821" | 0.1568"" 0.5010 1.1280° 0.0913 0.1246"
(2.861) | (3.671) | (2.507) | (3.068) (1.450) (4.580) (1.424) (3.679)
- 247877 | -1.6900 | 0.0541 0.0526 -0.4800 | -2.6031"" | -0.1500 0.1270
(-3.197) | (-1.614) | (0.582) | (0.435) | (-0.452) | (-3.448) (-0.856) (1.543)
wHEE 7 4 74 74 1 %l 1 %] = %l 7= 4 1 %
4 B E RN b b P b b P b b
A b SE 3% R = P = = P P = P
HAE 10514 4973 9653 4550 3444 12508 3194 11692
R? 0.0324 0.0621 0.0171 0.0357 0.0329 0.0428 0.0362 0.0246
F 5.8080 5.0800 2.9630 2.9340 2.9680 7.9500 1.8890 4.7340
PR SET (06.60124) (05.-08141 6) (05.63280) (0(:6252)

LEFRRSN - HFUREXNLMZESZHNZ M

B AT OGP Al R o il 3 A b B 7= A B AL 1 A 7 BIF R A BRI M (L O X
T4 58 A Ml AR 2 T A A, O R 2 S A MRS A £ A T (M5 v 4 X B 24, 2021) 0 R,
R 36 K A e TRk ) T A ol A (L B T 0 A Sl A TR A RE A U0 S Al 22 SRR T AR S0z
P8 20 0] U 125 75 56 B 7 A B B 25 ) AP Al R A 22 PR AICR o B Q fEME N E B m AR 16 4
PRI T Al WA L5 5 A0 5 W45 BE 0 O 4 IV AR 2K, 2023) 0, BB A 282 R BE 1 5 11 37 1 fE
J25 T e BLA Ml T 37 4278 s (AN AR A, 2020) 1, TR It , A SCR B 52 Q L AE 9 Al & 48 B3 R

AR

* 12 BIUBEANZFREREEER
T E (1) (2) (3)
L divital 0.6639"" 0.4709™" 0.6139™
. L
e (3.907) (2.878) (3.353)
0.0311™
value_rd
(2.632)
0.5021"
value_ser
(2.240)
15.6931°" 14.7623™ 14.7853™
R
(12.498) (12.439) (12.604)
BT E 7 4l 4 =
A [ E P = =
4 b [ R R Z % s
HEAE 15113 15113 13889
R? 0.2070 0.1370 0.2150
F 85.9700 59.2000 79.7100
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Abstract: At present, optimizing the position of manufacturing enterprises in the value chain division system is an
important goal for China to move from “manufacturing power” to “manufacturing power”. As the micro-main body that
carries the manufacturing industry to participate in the division of labor in the value chain, more and more enterprises are
joining the wave of digital transformation in the digital technology revolution, and these enterprises are using big data,
artificial intelligence and other technologies to transform and upgrade the organizational structure and business model.
Therefore, promoting the digital transformation in the manufacturing sector has important theoretical and practical
significance for promoting manufacturing enterprises to climb to the high value-added links at both ends of the “smile

curve”.

Based on a sample of listed manufacturing companies from 2010 to 2020, this paper examines how digital
transformation affects the upgrading of manufacturing enterprises’ value chains by improving their human capital structure.
The findings are as follows: Digital transformation has promoted R&D innovation in the upstream value chain of
manufacturing enterprises and service operation in the downstream value chain, which is conducive to promoting
manufacturing enterprises to climb the high value-added link at both ends of the “smile curve”.The mechanism test shows
that the optimization of the relative and absolute demand structure of highly skilled human capital is an important
mechanism for digital transformation to promote the upgrading of the value chain of manufacturing enterprises. The
subdivision of the job structure shows that the digital transformation has increased the demand for technical research and
development and marketing staff, and decreases the demand for production operations and administrative management staff.
The subdivision education structure shows that the demand for employees with doctoral, master’s degree and college
degree is increased, while the demand for employees with high school education and below is reduced.Further research
found that, the promotion effect of digital transformation on the value chain upgrading of state-owned enterprises is
obviously better than that of non-state-owned enterprises; small and medium-sized enterprises have a more obvious
response to digital transformation with the advantage of “small ship is easy to turn around” ; the higher the technical level
and the stronger the industry competitiveness of the manufacturing enterprises , the more motivated they are to climb to high
value-added links.Moreover, the promotion of digital transformation to the internal value chain of manufacturing enterprises
can effectively improve the business performance of manufacturing enterprises. The research conclusions have important
theoretical and policy implications for accelerating the digital transformation of manufacturing enterprises and solving the
low-end lock-in dilemma of manufacturing enterprises’ value chain under the digital context.

Research contributions are reflected in the following aspects: Firstly, this paper constructs an evaluation index system
from three dimensions of digital investment, digital technology application and business model transformation, enriching the
quantitative evaluation indicators of enterprises’ digital transformation.Secondly, the smile curve theory is introduced into
the research system of digital transformation enabling manufacturing enterprises to upgrade the value chain, and its impact
is revealed from two aspects of upstream R&D innovation and downstream service transformation. Thirdly, from the
perspective of absolute demand structure and relative demand structure adjustment, this paper reveals and enrichis the
mechanism of digital transformation affecting the upgrading of the value chain of manufacturing enterprises.

Key Words: manufacturing enterprises; digital transformation; value chain upgrading; human capital structure
adjustment; smiling curve
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