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Abstract: In order to investigate the impact of principal’s time-inconsistent preferences on the optimal contract
and investment strategy, this paper combines the principal’s time-inconsistent preferences with the model of
optimal contract and the Q theory of investment. The principal’s time-inconsistent preferences are described
by the quasi-hyperbolic discount functions. Then the numerical solution of time-inconsistent principal’s value
function and optimal investment are obtained by dynamic programming method. The results show that the
greater the time inconsistency preference of the principal, the less the return of the principal, the lower the
initial salary and optimal salary payment boundary of the agent, and the more serious the underinvestment of
the enterprise. This indicates that the principal’s time-inconsistent preferences directly impact on the optimal
contract and investment strategy. Hence, this paper explains for a loss of the principal’s return and underin-
vestment from the perspective of the principal’s time-inconsistency, and provides theoretical guidance for the

principal to make optimal contract and investment strategy.
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WIERARE N S RE S 58, M WP = max{W|P(Ky, W) > 0}. {RBRATIZFT A KA BE 71 58 5.
(Al Uk 22 45 N B IR TR AN — S0P i 1 68 99 46 37 T 0 2 7= AR 52 o). T 8 A R (R RS AN AR 4, ] DAAE — 4%

{P(Kt, W) = MaxE [ Dult, )@Y, = au,) + Dy (t, T
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{85050 P(K, W) S48 % F M w = WK, 4R 5 p(w), & P(Ky W) = p(w)Ky, Ip =
ip(W) Ky, Wy = wh K.

5 DFHW FERIZRABL, 24 i st R 236 N SO 4 AR BN 37 T <5 1 AR B AR EEAL 2 P R 7 B IS,
ISLEN 2R3 20 BN RE 2N TR NA 5 2508 2. REACEE M A R HL 2 s R EA) e A HE A6 A 0,
EE]

p(0) = 1. (24)

BbAb, 188 B A AFAE — AN AR H B SO AT A R w, = W /K G W RoRARHN 155 A0 35 B =2 5
BFHEAS w, > wy, A duy = max{w, — Wy, 0}, AT p(w,) = p(wp) — (wy — wy), L

p’(@f}p) = —1. 25)
H1 T oy, AR A 0 51, TR A R R 2
p”(ﬁ)p) = 0. (26)
2w, € [0, w,), IREAMFEYE AN A, BERE dul = 0 1 8, = X, U w, 6 2 805 A2
dw, = (v — (ip(w,) — 0))w,dt + AodZ,. @7

TR QR RAE R R L AR GESEH I (1 3h A AL AR, Al 32 2R i 2B bl i, ARELN
S — ELIE 0, S0 B RN S AL T wp, IHAREE ARSI 24 Aolk 32 2 6 0 2R bl i, QR
NHESEFH AR, BRIy 0 W 3RLA 4 L.

W e [0, Wi, AR ZFE NI ARG Tp BEATHGRAGMESE R BN H (K, W)ER
H B AT VR4S B S 20 N E e ) HIB TR

rP(Ky, W) = sup (uK; — Iy — G(Ip, K;)) + (Ip — 0K;) P (K, W) + AW Py (K, W)+

Ip

N2 K? Py (K, W) /2 4+ C(pH(Ky, W) — P(Ky, W))) , (28)

H(K W) = E (0 — Iy — G, ) + (I — 0 Hyc (K, W)t
(YW — (I — 0K,)) Hy (K, W) + N0 K> Hyw (K, W)/2) . (29)

BRI H (K, W) B AR RAE N S8 R . T 2450 B 3RAAROR I BT B AL B4 5 3R
W Tp, DRI SCGAT 2R N R B H (K, W) IS B3 N FEF . 41T B RAE 5] XA [2, , €00 ) BB SR
WA Tp, 3B HETER AL AOME SR A ¢, W i R H A B A i R B B oA pH (K, W) — P(K, W).
AN AR YOO I R, PR AN B R A 1 E R B SRS A T, BITTRR(29)R R
FAT AT NI 2 BT B A SR ORI B A 18 FRAE 1 5 SRS IR #8000t I 0 R B, AT AR 1 BT B 3R
HAE B AR A5 52 W T TR G5 FR(28) A i B 5 — T 7 IR B s 2R 26 N R I TRD A — B0 i 7 5%, A8k
PIZAENRNE R BCF SRR C(pH (K, W) — P(K,, W)).

A H(K,, W) = h(w)K,, WA ZFE NI H G R EL p(w)i# L 5 o 5 e

rp(w) = sup (1 — ip(w) — 0(ip(w))*/2) + (ip(w) — O)p(w) + (v = (ip(w) — 6))wp'(w)+

’pr

Ao (w) /2 + C(ph(w) — p(w))), (30)
Hors

rh(w) = (= ip(w) = iy (w))*/2) + (ip(w) = §)h(w) + (7 = (ip(w) — 8))wh(w) +
N2 o?h (w) /2. (€2
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7 B 4 (o) 5 R SR A B(0) = LR B (1) = —1.
XFITRR(B0)K i, (w) T HL, 13 2 de e #5E E—5E AC EL s 2 T o3 I 1%
(ip ) +8/201p ())*) = plaw) —wp!(w), (2)
2 (32) R IR T 134 B A 55T B AT 4T N TV ) 4% B i B A

3 BUESH

HRHE SCHR[18], A XIS HBUE N r = 4.6 %, 0 = 20%,0 = 26%,8 = 12.5%,0 = 2,1 = 0.97,vy =
5%, A = 0.2. HTA A BAR IS M, 1 32 B S AT T A 1R AH 5 A8 5 78 I TR AS — B0 i 4 B 7Y
55 DFHW #8272 [] 1) 22 57, AT 53 BT 2B N B [0 A — S5 A i 6P 394 g, 1B g, RREEN BIRTA6 5, st
I SAT 1 5, ZFE N I R ORI AP 5 8 7= A ) LA s
3.1 HE ¢ FHBPER ¢

PUALE 53 BT ZEHE N BB (B AS — BV fm 4F % 3504E ¢ Al Fs g B, A =) a i (E B 256 A E ek 2R EE
NS FH A . BRI, 75 DFHW A28 i 8 & S ANMESN F(K,, W) + W, T 7E B B AN — S0 i d A5 24
HAESINMEN P(K, W) + W. 331 q =& 2" S A5 5 A 21 L0 E, Bk 7E DFHW B8 354 ¢
NPTV (w) = f(w) + w, TER TEA— B m A R 31 ¢ N g (w) = p(w) + w. AFx q WEE AT A
st 28w EANME I RSN, RoR R PA L PR E. £ DFHW BRI FR ¢ N PP (w) = f(w) — wf'(w),
FE I ) AR — B I R AL BR ¢ N g (w) = p(w) —wp (w). ¥IME g G FR ¢ FEPTAMERL A 2 20 1
Fi7R.

125 y

1.1f

DFHW
)

+qa(w)(§= 0.2, p=0.95)||

DFHW
—— qm (w)

—e—q_(W)({=02,p=095)|

o —amg (W({=02, p=092) 1'0‘ —amg (W({=02, p=0.92)
0 0.‘1 012 O‘.3 0.4 0 Oil 04‘2 013 0.4
w w
(@) ¥ q (b) #1BF ¢
(a) The average q (b) The marginal g

1 {8 g FABR g

Fig. 1 Average g and marginal ¢

Bl 1 H, g.(w)(¢ = 0.2, p = 0.95)F WU 2 ZE0UE N ¢ = 0.2 Fil p = 0.95 B XF B3
18 qa(w), FAFTIRITIEREL Hop ¢ = 0.2 8, p FIME I 0.95 FEAKy 0.92, RIS [HA— S0HE R 17 F2 3 .
P 10, 391 g AABR g 78I TR A — B0l A A0 v (R ER I T DFEW B3 A 1 4E. 721 1), 391 ¢
TE T A — S50ME i A B A0 DFHW 8 27 [ A7 K 22 57, IO T Z3HE N Y ) AN — SSUPE i 47 6 2 =)
W E R RFR . TR ¢ MEEARIIETENLZ, B 1(b)FIZHE N B (A — S b 3 S0 L2 4
R A X 2 BH 28w A8 R A0 AN TR AL 2 B A A0 P 52 I 2T N DB ) AR — S50 s e 2 5 58 o ot 34 .

Ji4b, 75 DFHW 58RI (8] A — SOl 4 A5 8 s (E ¢ FIaBs ¢ 2 A1 22 7 5 E S HTH w
BIEARK R, UM ELLHH w BACHS, ZHE N R — B R X 3948 g Fidbs g fmaes/); 4
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REENFIESH M w BRI, Z2E A [E) A — B i o 94 g FIILER g MoK,
32 EREAMELGIESR AL F-FALE

BUAE 70 A7 4 B A7 B A TR 2B N A IS ) A — S0P Al 2 X AR N ORI A6 3 M B D38 I S A T 5 L BN
L R BBOR A b LB PR S

B 2 % 1 AN LA o8 B Al #5 BB A e AR N IR B3 I 5 &

1.1 0.14
o012k P
0.10
1.0/ 4
: 0.08f
0.06f
0.9F
0.04f
0.02f ——i(w)
—=/w) i =02,p=095
0.8f—=p(w) ({=0.2, p=095) o 00 (670.2,p7099
——p(w) ({=0.2, p=0.92) P » +1p(w) (£=0.2,p=0.92)
: : : S -0.025 : : : :
0 0.1 0.2 0.3 0.4 0.5 0 0.1 0.2 0.3 0.4 0.5
w w
(a) BFLA LA 8 B 5 (b) LI BE-BEA L
(a) The principal’s scaled value function (b) The corporate investment-capital ratio

2 RFEARECHIER Bl in F-FE AL

Fig. 2 The principal’s scaled value function and corporate investment-capital ratio

ML 2(a) 5, = b L & BAL BT A AR BT 465 B 23 53 A
wy = 0.115, wh|c=0.2,p=0.05 = 0.097, wh|c=0.2,p=0.92 = 0.091.

TX 2 BAAR RN () 463 550 T BF RS — B0 47 B8 b LU /E DFHW BAS rp /b HARER A B4 46 37 T e 2%
FEN BB TA) AN — S50 s 2 R B G N T o2l B b, 233G N FR R ) A — S0 s e A5 P A 7™ B, 2348 A i
R R e 7 2R 2, AT S A B/ AR I P 45 AR N

ML 2(a) %, 75 =i 0 4 A 53 A AR R S 8 37 S A 32 5 43 )

W = 0.436, Wy|c—0.2,p=0.05 = 0.424, Wy|c—0.2, p—0.02 = 0.412.

TX R BHARER N (1 55 D0 37 T S Ak s A B TR)AS — SO (i 47455 284 o LU /E DFHW A58 IS, [R)IE Z34E A S
() AN — S5 s e 2 PR P B, ) g A0 37 T S A+ 320 SRR, BRI N W7 DASE LR A3 IR 8.t TR NAE
BSF I AS — S50 i 4 A8 o B /E DFHW 78 o 58 3 o AR i R 2, K] ok i AR 0 N ) e 0 e 438 2 3 3o 2 i
SCAST T 14 J7 B A AR R RS 235 T

2 PFEWV () = f(w) — wf'(w) Al gu(w) = p(w) — wp' (w) 53 AN TTFEQ2) A1 J7 F£(32), 43 DFHW
BRI HEE-E AN i(w) = (¢RTIWY(w) — 1)/6, I E]AS — B0 i 3 R AL op Al B - A
Nip(w) = (qm(w) —1)/6. HE 1(b)A

QEFHW(w) > i (W) |¢=0.2,0=0.95 > qm (W)|¢=0.2,p=0.92, (33)
KR ¥ A FR 2 A FEGB)H
i(w) > ip(w)]¢=0.2,0=0.95 > p(W)]¢=0.2,0=0.92, (34)

Hrp qm (W) |¢=0.2,0=0.95 A ip(w)|g:0.2,p:0.95§3\%u%%%w\ﬂHﬂmﬁfm@ﬁm?iﬁmfﬁﬁ ¢ =02%p=0.95HKf
X LI IE g (w) RN BE BT 0 (w), FANR IR 75280 Mt I sk 2 40 ¢ = 0.2, %80 p ME
M 0.95 BEAR N 0.92 I, 2 B Z 46 N BRI TR] AN — S50 i 2 2 P ok bl ™ = [T, | X(33) M (3 FIBEE 2
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FEN IS R)AS — S50 i 27 R bk ™ B, iolb A4 B3 BRAIC. X(34)% 9], 5 DFHW BEBUAR bE, ZR4E AN () A —
BV A5 A b 3 B Oy RN FR IS TRDAS — S50 e 2 S0 L, D) il B B e/l (R, FE 1 2(b), i
kA% B3 £ DFHW A% 7R M1 8] AN — S50 i A6 70 2 T ) 22 St B e 7 228 N OIS TR)AS — B0 O 4 51 A2 #5554
AERE L. IX R AR AN A2 (0 — A B R R R RAT NI [ — B i e Ab, 2 I TR AS— S5 ff 4 A5
R e il 5 AN R R B2 AR N AR 8 37 T a1 . (b B8 /K P S5 0 3 T LE A G, (HR 4B NI TR AN
BRI ES T XA OGHE.

FH 1 2(a) A1, Z2 36 B AL R SR IS 1) A — SR 4 A AT DEHW A3 27 [e] A R 22 5, e 17
TN RIS — Bk i 3 50 SR a3 SRR L. S b, LRI A)AN— S0k i 2 A 2 rh Al 5 B3 P A1, A%
2908 SCE VNI LU= 7ol

B, sl 2 0, bk A B A AR SR /N T W6 B I, 2R N PRI 18] A — B AR 4 X 22
FEN B LR o BEOR A b F8 BE B AR LU = 2R ARSI AL/, B3 b, AR 0 HE 2 37 Tz i A 3 0 1, 32
2% 1L R ARG K HL Al 32 20 G AR 7 iy, 2B N BRI TR)AS — S50 i 4 2R DA B 8 1 AR A D ] — 3
P, AT S B AN — 00 i 2 %o b 35 B8 A6 N OB B sz i AN B I

4 GRiE

ARICHET DFHW 28 ST, SR FH U000 U 30 R 50 20 Ze 46 N OIS T80 A — PR 44708, 07T 1 =B
FRIARF ) A — S0P i 6F 5 DIC 52 200 RSB SRS 7 2 ) HLAR R M. T TE 45 RO BLIE g W Prg S H7 I S AT
LG A BT AN FE N B B8 B R T B N B ) A — Bl 4. L DFHW A58 R B, 75 I 8] A
— Sl e A v 5 A R N BRI 8] AN — Sl S R P3G, $9ME g AP g kB AT AE o AR
BEAR. ZR RN AR T AN — S5 i g o P ™ 2, sl A o AR ) 2 10 2 M A b A Je PRz ) i, (A QR A
06 0 T A B D10 38 T S A T2 R PRAIR, e & S b R B AN R A B AR s 1R R S LR A SO TN RFEAN
il € B ILIRL RN BE S SR LB 1R 45 2.

AT FU A KRR W I N B AN — B 4 51 A e B8 A R MBFE AR 2 Bk i — A
JRR. PRI, FERT U B I SR L0 A % il R, ASDUES FRACEE N 153 TR RE AR N FAT I T i 4 7™ e sl
SRR, B EHERIE NI A —EE (i
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