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4 0.107 0.207 0.705 3.839 15.100 3.677 1.107 111.607
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B T BOAG T 5% . S BEFRATT X L AR A B E AT S E A R 5. TC 2 AR B O %
R&D # AR () A AFBA N K (10), B R&ED AR R B9 SEAER R 0, WIE GMM
FEA IS A 2 ORI TG 29 AR R SR [R]— A~ 5 D0 A e A 3 1Y) A /A B bR oR B 2
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AEFR LS RED 4 AU EE A P R ) e 2 2R 2 gy @
®3 R&D BAM U EFRYMERENRE

173k 1 2 3 4 5 6 7 8 9 10
X2 150.598 | 36.502 1.536 13.021 | 46.037 | 27.477 | 28.507 | 18.822 9.368 224.865
p1H 0.000 0.000 0.957 0.043 0.000 0.000 0.000 0.005 0.154 0.000

VE TR A3 A 0 F N 6.
FEA (2 & AR A A 7 SR B A ol A v o e ) BEATL b ol FRATT AT LA — 22 €, O 2%

R AT T ek RED B MR R AR % 4 (055 A

var(w;, )
AT A 7 R AR B A T A AN AT R A BE LR B &, o5 AN AR R AR B Y L AN F] 2
s RE& D $ AN Al 52 B A 7= 28 (19 52 W i S5 A7 A6 AR 3 A% AS B M. BRI X TR RB 4 4 26
PESZ WA B AT Mk 3 OR B F g8 Bl ol ) o 33X A AN B o PR 2 B 1Y
x4 LUEFERELHORBEGE

7l 1 2 3 4 5 6 7 8 9 10
var(&;) ; . . .
0.503 0.345 0.192 0.181 0.471 0.273 0.336 0.350 0.216 0.865
var(w; )

B2 SRR AT S BRSNS A R SRR R ATOC T RE&D B AR A 77
T AL AIL TR 193 S o SRR XM 2 i 1 AN E Ve R AR 2R PR Y RE . X O FRATTRLTR 1Y 43 B 4 it
1AL EE A SR

2. R&D XA Ml AR 77 385373 19 52 1)

THE DS B RED B AR A A= R . 3£ 5 SR T WER AL AT R 4l AR
PR BE Ry 222 5. F 5 AR BoR CF RN E L BT AT EWIBERT RE&D Ik #B
HAWEREA R,  RBRRVIA M2+ B %. £S5 AR, a7k
AT RED WAl F A R bR HE 2 LR F I BoR 206+ 3 . Xt — B3l T
R&D $EA R i A 7

K5 R&D BANETHEFRHEMREE

P EBHER R R E R
o AN A
| EwrE | AR e wie | e | etk TEP
By sy B2 | b2

A b F {f b

1 —0.022 0.202 13.873 0.000 1.022 1.113 1.187 0.000

2 —0.013 0.206 18.685 0.000 0.778 0.842 1.172 0.000

3 —0.010 0.196 6.957 0.000 0.904 0.964 1.138 0.010

4 —0.028 0.511 15.170 0.000 1.033 1.314 1.620 0.000

5 —0.092 0.592 49.966 0.000 0.982 1.446 1.396 0.000

6 —0.019 0.225 12.187 0.000 0.955 1.168 1.496 0.000

7 —0.022 0.296 16.205 0.000 1.024 1.201 1.375 0.000

8 —0.040 0.240 34.844 0.000 0.610 0.799 1.717 0.000

9 —0.064 0.305 21.316 0.000 0.903 1.119 1.536 0.000

10 —0.116 0.423 39.845 0.000 1.065 1.475 1.918 0.000
E—212 i Kolmogorov-Smirnov (KSR K S B RED $ AR s lb A= 77 A i 1k
e AR M —FEAES RO 30 T7 1, KS K56 Al LA E W0 20 AR AR B ) 20 A 2 15

OFAVPIR A BE K AD XXV BEATAG . RO B S7  FHBEE X QLD #EAT AT R R T A 2 8k
SR —BHEAZ R,
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FRME AR AR RO B BA BRI ARAENE . BARH, B Gy Co )T Fy (o) 235
Je AT I FNTCRIE R Al T 91 A 77 3R A 23 A5 R N R N 23l A TEE R B4l e H . XA
G50 A DB ISE o 1 2 Aol AR 7 R A4 23 A AR ] L o B

H,:Gy (g)—Fy (g)=0 VYg (13)
BA TG 56 1) SR ABOS B WF A 3R A AL FE B W R 3 A B A 7 A EBERL S48 LR .
H,:Gy (e)<F\ (g) Vg (14)
L s A A I

si— | NN [Gy (g)—Fy (g)] (15)

A/ N, N, maxtiba g v (g ]y
gr— [ NolV Gy (2)—Fy (&) (16)

= N0+N1m:aX{ N (g N (g}

MR SRR 1) T 5 30 o W PR A A1 7 )
P(S'>c)=—227,(—D"exp(—2k"c")
P(S*>c¢)=exp(—2c") an
P2 6 A3y Bow A A7\ i A B & FLJC B & 3% R 2K Ak 59 40 A 2. & A AL R & D
PTASBUE N E P RE A, K 6 AR B 45 R TR I AT A7l FATTHR AN RE4E 44
B W KA AE T A 7= 0 A b — B o AR PR RDE AR P2 R o A 1. RE&ED AR A
WAETE B E M. RED BART T WA db A 7= R A7 7E B & AR EH
F6 MERBANI&W TFP 4> % K0

Kolgomorov-Smirnov K %

17l i3 A L AW Al 2 A — B 5 AR
s1{E p1E s2 18 p 1A

1 7.317 0.000 0.021 0.999
2 10.183 0.000 0.015 1.000
3 4.111 0.000 0.045 0.996
4 7.476 0.000 0.014 1.000
5 22.310 0.000 0.033 0.998
6 4.505 0.000 0.044 0.996
7 7.152 0.000 0.011 1.000
8 18.354 0.000 0.534 0.566
9 11.470 0.000 0.039 0.997
10 21.520 0.000 1.037 0.116

3. R& D A S ) 5 5

AT A9 338 2 W AR SCA T ARl R & D $E A RT3 14 B 4 A5 70 R 245 4 15 7 S HI %) DAL
K B RE&D e ATl Az 7= 5 i i AL 2 A B RE i . T T R AT 2 — 25 43 A7 33X b 5 g ) 4
WS, Al T AR PR R R g (wa e JE S BT DL B HEA I R&D AR PR

g (wy—1+7
P UGBS AR Gl . Sy, 75T gy 1 g RED AR

WU R R S PR AT AR B R&D A AF R, £ 7 ME 15K T R&ED #
A BRSAPE I A A i 0L . 58 NIE B R&D # A 1 by sif bk 5 30 STk X Hb = i 3 ol
WAL T AR 22 00 R K P 3 3 0 1 RED A MR ARG, 2 i (A7l 100, Hok,
R&D $EA Il 4f iy 52 B A AR5 A Aol 5 BTk . 4700k 1 CR S PO AN B0 FAT Ak 10 ()
R&D BEANBRIAER T 22 i K LT 1. AT 10, RE&D He AR PRIEPERSS 25 43 (i (8
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J—0.332, 1055 75 A i{EIAE] 0.355, R&D A PRgad: b it J2 A BEAY , 1B b 7 o]
54 L RED BAMIERFEWIFATE, Sl rlfEsh TRAEMBKE RED AR
S R, FECE N R&D BB BRI T, Al T A 5 R 45 SRt — B0,
BT FAGEHL 4 RE&D & AR A9 15k 3, & 1 v Hear A MG i 5 40 S, & 7
Hoy 2 E/NCHA 0.06), B R& D 5 A 371 B Bk i 4l 5 5 v B/

%7 WEAEFZE—R&D BN KIS

il gl q2 q3 g4 g5 fAf SR 3 B | MBI | i % I J£
1 —0.714 —0.371 —0.140 0.279 1.043 0.037 0.035 0.888 0.199
2 —0.093 —0.002 0.039 0.074 0.140 0.012 0.039 0.218 —0.125
3 —0.027 —0.006 0.003 0.026 0.063 0.007 0.013 0.060 0.060
4 —0.125 —0.074 —0.016 0.047 0.145 0.004 0.004 0.124 0.158
5 —0.257 —0.114 —0.034 0.121 0.370 0.016 0.002 0.320 0.158
6 —0.192 0.010 0.067 0.143 0.227 0.033 0.045 0.235 —0.145
7 —0.131 —0.032 0.011 0.058 0.141 0.005 —0.011 0.147 —0.043
8 —0.126 —0.010 0.037 0.101 0.182 0.029 0.030 0.183 —0.042
9 —0.047 —0.025 —0.007 0.036 0.098 0.012 0.026 0.078 0.241
10 —0.845 —0.332 0.065 0.355 0.854 —0.041 0.034 1.066 —0.09

F:Lgl.q2.93.q1 Fil g3 43R5 10 407 5 25 437 .50 40 .75 43 Al 90 A fifl. 2315 R&D # A
Bt A A I BR T A2 72 3R 1R 5% LB R ACKAER . 30 BE 52 SUR - M — TR B0 /A 22,

R Industry 1 . Industry 2 . Industry 3
3 5 q
B = ol
@z @ ° g
§ . g3 g
Q- Az Q.
2-3 -2 -1 o 1 2 3 :—D.s ~0.4 -0z -0g a.2 0.4 0.8 08 “ =0.16 =012 =0.08 =0.64 000 0.04 008 O6IZ 016 020
Elastisity Elastisity Elastisity
Industry 4 Industrys Industry 6
& 2. 2.
& ° & ° & °
% g % 3 % b
Q Q. Q.
e = o1 o oo F ey e Ry R BV S R ey gy} T T e
Elastisity Elastisity Elastisity
Industry 7 Industry g Industryg
2 2y B
8~ @ &
K g3 g2
Ay Qo Qs
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FRATT A A 4 SOk b 1AL G0k AT B R B8 A Ak B AR T S — B R&D # AT
A T Aol A 7= 2R, A5 B SF 3 1) RE&D 8 A B R SCRRN R&D #ACE ) , n gk 8
iR, ATRAE MR L EFTA 10 MTAE R RE D BEARRXT T 192 Br = A7 7 1 3 {2 i
YER . i H ik BAR T RE& D ATy sk (5 5 B N b3 SOk i Al T h 36 A — 30, X 7
—E TR LR RE&D A M2 i 5240 F — A F B /N DX
K8 EBREFER—R&D /N FHHEHE
17l 1 2 3 4 5 6 7 8 9 10

EX44 0.023 0.020 0.020 0.049 0.056 0.024 0.029 0.025 0.029 0.044
t 18 18.37 22.13 8.52 20.60 57.21 17.11 20.99 48.72 24.44 51.00

i HO 8 A D L DX 400 ol 5 AR B B 90
m. 2 &R

A SCH SR AT THRE R RE-D B AT A A Az AL 19 B /R B E #2  1E A Ab 3
RE& D #AX Al Az 77 2 5 00 B9 AN 2 AR 2R b 7 B L O [R] I 2% 5 Aol 75 5K 1Y
Btk . B 10 A7 LAE 7 eR BRI 5K pR B 2 BOfl TH 1 b 7 5 BE A8 B L 2 802 kS 16
L W] B AR R (19 15 2 G A s RE& D $ AR Al A= 7 6 g AL A7 7E B 35 R, X 130 1]
FEHHZBRIEAG RED AR P~ I GACR T HE M, A TH45 SRR WL R&D AN H T84
7 IR W B S B R T 2 A AN E AR R A S B . BT AT RED AL
BT N Al B A PR R A L AT RE&D AR Al 19 R 01 A 7 R A A A T
AT RED AWM AN, FEFE525 18T 500 1 AN B Pk VAR LR MRl 53 B v 22 ) v
i A AT R&-D $ AKBRERS W35 Hb ARt Al A 7 A e

TEP R L ARSI #5470k R&D A3 3k Je R&D A b stk , 5 8 1
SRRV A AR A 11y [l A A0 SCHR B A THEDE RS A e IR 2206 . SR, BT A ATk 4ol R&D 4%
I T 5 6 S5 A EL A AR 0 Al 5 M A TE R X R S B O B RED A IR 2 ik
BISF2 58 S0 E RE&D AR IR AR 5 725 W2 1] R & D B AR 285 18 K ) 1 2 A7 1) il
AT HRL . AP RED BEAR MRIFAS i 8 i T H B A A Aol 5 vk —
B AT SR AFAE BRI RN AT RED BEA 5 Xl T RED BEAWUAR BB T2 FUB ™ i B
A ARSI AN P A3 Aol Fh v A T LR 3R B 9 RE D # AE BhaT LR R ik S A & T
BRI EES S, o E 2R 2 R R R A — 2T N LD T BT R AR
ot B YT skt A RE FE RO 22 B 0 R BB 1. AT T2 0 1 BE RS L L2 B B B
R& D $A K il o e 9 4= 7 2 10 D038 R A8 1A i ol vl 1) 2 D 5 2 R R i) R B ) it

MR RED F AR W Al K R R B S PR . A2 B0 B BR A A S Rk 4R
R&D A RBEAT T AT, Bl B ol 045 Pk 0 189 56k, A SCER HY 0 A 3 S8 I T L A
R S8 B ) Al B A5 DR SR A5 R L LA T SE Oy A T A TR A R

FESE
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Understanding the Mystery of R&D Investment
Retums: The Introduction of Uncertainty.,Nonlinearity
and Firm Heterogeneity

Yin Heng',Liu Di?

(1.National Academy of Development and Strategy sRenmin University of China ,Beijing 100872 .,China ;
2.Business School s Beijing Normal University ,Beijing 100875,China)

Abstract: The existing research finds that R&.D investment at firm level has low or e-
ven negative performance. And it cannot support the inference that R&.D investment has
important effect on economic growth. The reason lies in that traditional research based on
knowledge capital model estimates average returns of R&D investment and smooths out
the firm heterogeneity of returns of R&D investment. This paper constructs a structural
model to deal with uncertainty, nonlinearity and heterogeneity of returns of R&.D invest-
ment. Compared with existing structural models, it takes firm heterogeneity of premium
into account,and specifically addresses factors affecting firm demand. It arrives at the con-
clusions as follows: firstly,the returns of R&.D investment are actually uncertain and non-
linear, thereby having very obvious firm heterogeneity; secondly.the returns of R&.D in-
vestment in individual enterprises can even be higher than average returns several times,
which is enough to provide a strong incentives for R&D investment. Firm heterogeneity of
returns of R&.D investment is the key to the understanding of coexisting of low returns of
R&.D investment in average sense and the importance of R&.D investment to economic
growth at macro level. Therefore,it fully believes that R&.D investment and resulting pro-
ductivity improvement can be the main force for promoting sustainable economic develop-
ment in China in the new normal.

Key words: return of R&.D investment; firm productivity; firm heterogeneity; struc-

tural estimation
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