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An incentive study on army’s emergency medical material
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Abstract;  Emergency medical material reserve of a certain scale is established for the realization of the
army’s rapid response service guarantee capability. In order to study the moral risk caused by the
asymmetry of information on the effort level between the army and the storage enterprises in the process of
emergency medical material production capacity reserve, the military representative’s mid-term supervision
system was introduced into the design of the reserve incentive mechanism in combination with the
characteristics of the army, and a two-stage incentive model was constructed to analyze the influence of the
enterprise’s effort level and the mid-term supervision of the military representative on the incentive effect,
and to make a comparison with the situation of no mid-term supervision. The results show that the military
medium-term supervision system has a significant incentive effect on the storage enterprises, can effectively
inhibit the lazy behavior of the enterprises and enhance the effectiveness of emergency material protection,

thus providing decision support for the formulation of incentive policies for the army production capacity
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reserve under the condition of asymmetric information.
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Fig.1 Incentive decision of production capacity reserve under military mid-term supervision

AE 1At 25 P AR B M 1 XU Rkt 1 1, R i 7K
i A ML R RS RT FH Prati-Arrow S RET w () 3
RN
u(x) == exp( =) (1)

2w AR 5 r Al RURS Bk R A5

R 2 : ZEBAFIAVIE SR 1 B ARA—2L, Ak iy
H bR A B A fi ok fe, ISR = T A &
TRERON], 22BN B A2 52 307 RE Ak 48717 Ok i A
FRRATEI K R AT AL

B3 3 < Aiolk Az 7 BE T it 46 55 1K F 8 T All
PA RANAG B, ZEBAAE LS8 MR B, Wi =22 [R14F
TEARHRAE S o

TR 4 o 4= 3 W B U AR Y rh Al 35 ) K
N e At w5 G ARSI AL B 201955 J1 7K1 e, 1R
P Al Ry BN BB, 3R AT R A i, Al
KT 2 I 00 2% I 2 DR B 00 55 0 K F LA £
Holsai , H s mT R A T30 P A Ml 7R A R 2031 1]
WSS K3 Bl ey =e”

TR 5« == rp T W B AR R i 5 TR 3 R R AT
W TDRE Al A 7 BE i A LI B A BB 1 S5 By
B2, Jtx5 2 AN B Bear i Se o . BB 2 W
FRRER A BE ) B BB 1 WA RESE A RE S Y
B 1 kS Ik Z B B ay =age, N

B 6 WA 35 X8 52 g T T AL R 2 B2 97 )
B, FEGEEGN B IR A H B 1R IR
BATRER A R A R0 4 L, T
BOEA R BE i

2 FEPATREME R E

2.1 AR
IO R W 5 A 7 RE T A M A ) BT

P egifs ol A B RETIACF IR E A B85
IV e, F B 55 17K i g6l R RO Z8OR i, 22 BA
WO RE AR T R R S K R A
L5 TS VA5 55 T BN T BRI A 185 F1 7KK
A, TR A Ak 35 7 A s -

1
C(e) = ?goez

K @ Al 55 BN BRIEA
HRAESS T A PRE A 15 2 e = 0 1 ,C(e)= 0,
KWV AT A 2 BT M5 LE ) e I o R AT 55
TV A2 53 T3 J0AS A [FRESS 1K R A2
RE 7 it 46 120 B AN RO 2 B Al B 1 AR
ARG A BA P R] A 7 RE o ff s DR e, B o,
BAZE Tl — U PR AN , B B2 97 1 5% A = e K
fif il BE o 2 — E LU0 i) B2 24, % LU ol 22
INVEnTIRRT (7B | QIR 0V € b S (=g N R b ATB NS
T2 BRI 6% A 7 RE T i 5, 7E 8 S TLAE 554
S HE I 2 5 WPUM) 7™ 1 6 3 B 0, B 0 ZE A 3%
ATAR R SRR T 3, 2 1 52 B 2R e 2 A8 2K e
MBI R AU SR o A3k AN Al R A P B
SN TN WSGE = ey =P N RS/ D INV - DA/ S o
GHEA R, WS GRS TR
MCERITEBRA N RAR A LRI E R RA K,
P RBEL~N(0,07) , L FEF LGN he+{ MR
W i 70 = 2 E ARV AN 52 N b Che+d) o MRS
LEMERUILH AlE , AV FRATFHI IR N @) +k (he+

0) IS A RN C(e) = %Waﬁt,ﬁﬂ
e T T o0

(2)

(3)
K 0, AZEBNG T — Ak A 7 B8 1 4 25 A U

1
my =, + k(he +{) _?Goez



hoE e B o e

- 236 - China  Safety

Science

H35%
20254F

Journal

k RZEAN 5 - E RN R, 0 < k < 1; h NAEFHRL

fo Fe R RA, S AL DA TR A EE B

N AR EFERRA L, b > 05 ¢ kB Ik

AN F, L ~N(0,0°) , 8 7, ~ N(w,+
Ly s

khe—?goe ko)

PRI g i oMb 2 AU RILRE P, T LAl 250 RS

u(m,) == exp(—rm,) (4)
A PRESDI Ry
E[”('”H)] =_exp%_r[E(7TH) -
%rVar(ﬂn) 11 (5)

A TASERUSR AR, Ml 280 ek B0 B2 08 i 1
FMUA (C) R, WA Elu(m,)] =u(Cy) ,
ey

- exp{ - r[E(ﬂ'H) - ;rVar(ﬂ'H)} } =
—exp[ - r(Cp) | (6)

L A7 C, = ) = Var(m,) A
JH eRES R 8 R S ISR -

H, =w, + k(he +a) - %(pe2 - %rkzo'2 (7)
K o HBESFHIT AR A AR P2 RE T, 5 Al A
SR 2 i N BN S N R/ O B R
2.2 ENRYASRH

ZEBNAIC RS A B T AT TN 2
RE I 4, SE AT EATUHES AR, I/ Mk
FEFAE AR I AE B A A A pR A

my = (1 = k) (he +{) - w, (8)

PRI A ZEBAAE S 7 2 B W 0 A2 7 RE ) it 45 224 E
AR XU e | BT DL A2 BRSO pR SO B84 1T, 55T
Hollc s s BB, PR

I, =(1 -k)(he +a) - w, (9)
2.3 REEHRHEETHMEE

FEBNDIMF) AR 7 BE ) it A 2 At e 118 S B [ el 2
g U KA A S A s, AT iR A B A 0 R B
g m Al 52 = %5 1K, BT E AR, At
AEBNBIRIE] N o BT 5 A 7 e ) i A U SR B b
PRI

SRg7/ N v Vi
KRNI

/L\\

maxIl, = (1 = k) (he + @) - w, (10)

Al 55 3 JSCAS iy ok 19 19 B £ PR 80T R Kk
w(a,) Horb R RUH Rl W s , v 2 R
Sr A A A e . Pl R T A

AR = RE ST A SR AT I, T A loRE BEIRBEA
B A BT A R ARAT B BRI AR AR T A T
3y, BT e REfif # RO R MERR AR . PRIk, 42 BA
X i b S Tt Bl P9 B PR A L S BRSO AN T
HARBRRSH, A S SAREMNN E[u(m,) ] =
w(my) s XA Elu(my,) ] = u(Cy) , THURfE AR
2 5 A HAAT R I T 58 A 7 BE T i 2 F) A
SETESFI A K T2 T A SR B AU, B

1 1
w, + k(he +a) - ?goe2 - ?rkztr2 =7, (11)

BT R A A Ml B A B R, 2B 7 RE ) it A A
B H bR 5L B B U s e R AL, TR R AT
FRIRAE N LR BRI T W68 A 7= RE D il A de AL
SETESEHCA I

mleH” =w, + k(he + o) - %goe2 - %rkza'2
(12)
gi b RTIR M DO A S TR I T R T )
BEAE P RE S RS R
Ir}taxnsw=(1—kl)(he+a) - w, (13)

1
w, +k,(he +a) - Egoez - ?rklza2 =7,

1
- frkfaz

2

1
st maxIl, = w, +k,(he + o) —?goez

w, =0,0<k <1
(14)
A by ICZE S B S ZE BN AR A Al 1
NG A SR R B, 0 < b, < 1, SRR S
W R N 2 BT W B AR R R ) A A R AR A A
v i RAR H B s by iR R e A 1Y B 1K

dmaxlIT, 0*maxII,
T =g, = < 0, Al

1 1 .
maxI1, =w, +k,(he + a) —7§062 —?rklztr2 HKT

Bk 1 T pR B, 75 A Al e %5 1 KE R
 kh

e o

P
BIFEAE P RE St A At b Al 2305 1 85 17K
e” LI A Bl e RAGAT B AR, KA 2 Ak
it J3 TR FR A BT RO A B H R L
L=(1~-k)(he+a) —w, +A(w, +
(15)

1 1
k,(he + a) — ?goez - ?rklza'2 -7",)



57 4

P 2K AN 2 BT B AR RE D S IR AT - 237 -

L .
TROEPER S SO TR = = 0,8 A = 1,

w, + k,(he +a) - %goez - érklza'2 -7, =0, Hik
AARE P RE IR A S S AR ELR, 1T

%?Wﬁﬁ?ﬁﬁ%ﬁh%:m%ﬁjﬁiiz

JIR OO o AR B H BRI T T
VR Kk, 1 T TR SR A5 T 7 S P 0 W
TR 7 DA B RN

® h2

g _h2+gora'2 (16)

2.4 EZFPHEETHMEAER
TENL BRI 58 A 77 R ) i 45 TN, 2 BAIR H
BERERRRAE ML AT — O TF B AR | A KL
fift gy AR R R R b R
P ARG AN S5 T17KF-53 4 e, Tl ey, XN 2 B Be W)
PR B IR o) oy, H TMBAT AR ET A
YRR 2B A AL Al B B B 1 %% K-
e, AU e 28 b HHOC, Al 18 M = b — me, , Hrh,
n NEF P E DA, Y BT 0 I, g
B E R TEA, S ERB 1 55K BT
I, ZE g rp O MR B AR )N, 2 Al B B B — %5
AT R, A2 b S M A RS R A b
BN ZE A R B BN
o, =0 -k)[(a +he) + (o, + he,) ] -
w, = (b = me,) (17)
PR, =35 v 0 s B TR S AR ] LSRR N
I'EII%XHMZ =(1-k)[(a, +he,) +(a, +he,) ] -

wo—(b—ﬂel) (18)
w, + k,[ (o, + he,) + (a, + he,) ] -
1 1 1
?QDBIZ - Egoezz - ?Tkzztfz = 7T'h

s.t.ymaxIl,, =w, + k,[ (a, + he,) +

1 1 1
(e, +hey) ] - ?ﬁofﬁz - 790622 - 7”%20’2

w,,k, =0

(19)
A by D ZE 3 rp UL A ST A A R A Al B
SE MR /- R R E, 0 < b, < 1, SRIFZES I
_ky(h ) _kyh

B, i1 6" = e, o
¢ ¢

IR A A v S A A B2 2T RS BT H R
BL, SRR B T e A A 0 == U
L,=(1=ky)[ (e, + he,) + (a, +hey) ] —w, -
(b—me,) +Aw, +ky[h(e, +e,) + (a, +a,) ] -

1 1 1

?90612 - ?90622 - ?rkzza'z - W/h} (20)

oL, . N
i =0 A= 1 R S AT
e b B ) AR h A O B T @, +

1 1
kZ[(al +hel) + (OL2 +h62)] _?q’elz _?goezz -
1 , oL
—rh, 20t -7, =0, ¥e, e, o, =aje, fAA — =
2 ok,

0 T ZEZ R I W B U 32 T A A AW 45 0 5
IHEY &

L hn + na, + 2h* + 2ha, + a,’
5 =

21
ero’ + 2h° + 2ha, + @’ (21)

3 EFRNEEHMER S

S5 ULV JC A P e B R S b
BRI K A AR 20 B A5 BA R R Y A U £
PR R ARSI FE R D A A
FEXFEE 30T 2 MR AR S S AL
3.1 mILEEFREANEFHRRE

AR 1: ZE B 71 BE 5 Al 55 ) AR ZR BB
XK. # @ MR, ZEBNHU RECT R 4 @ BN, 22
INEUZIES S S

L ok, - hro? <o, ok, _

dp (h* + @ro®)? dp
(hn + ma, + 2h* + 2ha, + a,”)ro?’

B (@ra® + 2h° + 2ha, + )’
el 1 W] ARG A 55 ) AR REOBO, HoA%
NBE Ty R B 8% R, W Al A 7 BE 0 il
ABREA E T AEA B Z G — ARG Al
ATREA AT I 2 0085 A B R i b . [
R, A L0 59 308 5 WAL 4 5 0l IV Al B v
%5 J1KF R ZE A 2 BRI T vk AR )
T — BT A REAE HE A i3 A ™ A8 K
-, FEARAR MY B3 T3 1 B A, Al BE i i 42 15 55 17K
SR BRI 2 BF WA, G IR il P 4 v 55 K
-, [RIER, 4% BAL 28 4 512 e V0l 28 Bk A A Il 32
1o 85 J1KF- | SO I 2 B 7 ) 5 A 7 R ik A s A

<0, JEEE,




moE " &2 B ¥ ¥ W 358
-+ 238 - China  Safety Science Journal 20254
S INVL (I o NS 5 € (o +he) + (a, +he)) +o Jhe® = k,(h + a;)
i 2 R R B A e by T T TR me e T
Jih BN T A rp 0BT A A O 25 0 TE T \ kyh - . .
e, = —o, = ae, fUAT AR 0, =

EY 8

UERF S Fe o5 v 0 W B R 42 3 v 0 M 08
JAlASE R T S A A o = U R A AT AR kT - kT =
[nh® + hera® + ora*(n + o) ] (h + o)

(ora” + 20> + 2ha, + ) (ro” + h*)

A 2 R ZE = v ) W B B S L AR o3
EEWU F AR T T A= v 4 0B o R S U &R
B, FRWIAES b 0 B R EERRAIC T Al A7 B PR
JE AR TR A AT, 4 55 K, 5k
[T, 252 A 75 230 o 2 o VA i 53 il 22 5 LA ik
254 7 g 1 it A AR .

3.2 flFEMAEHKE

ATl 3. A P BT A Al S R 8% K
RTHREF P HREHIE

WERT . T IC 4 B M A A b | Al B %%
F17K R HA TR AT B0 2085 /KA TR, WA
TCZERWBRIET 2 BrBedll s %5 i K- 34 m) 3k
N e, WA e, i e =
A
(gro” +1h)g""

A 3 R/ W] A B R T BB 1
FI B 2 Al 55 3 /K- 2478 T[] s Be b i T 252 1
BB A 55 3K b Rl R . ZE S B EE Y
SIAES] T IE W BAEH A BT 02 2 Al 46 5 4%
AT REAE A S I A0 N B 5% 0K o A W TS ZE
b W 5 2 e B TR B AR A BB
FIAK ZE BN AR J =2 Tl R 85 A P e it A 4
P 3% T3k B 3R DG (BT 5 AW 55 4l 55
JIAKETE, R, FEZE AA: P fig i i g v, mlam i
ARG [ 2 MG 2l P B8 v 2 B WA 25 4 =2 0 il 3R 80k
PR A 2 15 8% 17K R = B VR U SR
DI R A0 Fe KAk
3.3 HESENERNE

A 4, JoAE = v U W R RS e R AN BN T
AZEREENIE .

U A B RE i S I KR v, =

kb kb
he + a +& WA e =— A[f5. 0, " =
¢ ¢

g0 FHAPHIME BB T - Rl s KN EN : v, =

> 0,iF5e,

_ #
= e s

eyt >0, —e," > 0,UEEE,

+o+

k,(h + k,h k(h +
h( 2( @) +2j+(al ta o al)j"'é‘o
¢

® (2
k.(h +«a kh

AL 0, = 0" =h[2( l)+2j+
¢ @

ky(h kb’
{a."'alz(wj*'é‘—[l +O’.+8jo HT
¢ ¢

T v W R A e A B S v Ak D 4 A
el — 3, W a = o, AI1H: 0"

ky(h +a) kb ky(h + ay)
h7+—+al+a17 t e -
¢

— * =
vy =

¢ ®
(k,h2 ) {kz(h +a,) kzh:|
+ta te = h| ——— + —
¢ ® ¢
E(h +a k h?
|:a, 2( 1>}— ! ,Hﬂ:J:kz* —kl* >0,mUﬁ:
¢ @
UZ* —vl* > 0, jEEE,

fill 4 R ARSI T EH P
BT B R LIl 2 K T S B R T
I, 7R A R A M AR T A BAREARAT ) 9
1o TR AR B R IE 5 il A A QAR 0 M A
Wt 5 L — 43 = 9% 2 A B Stk , i
JEE Fh Al B3 1K B A5 BAARAT A D8I o 3
i, PRI, 00 98 70 45 2 2 B AR, B R TR Y
il 2 D KA RN A= 4

4 HEREGI S

DA S WL S B A S ) M BE T U
BB AR R Z OGRS 5 AR - U W]
fitt 2 0 52 PR 00 9 2 R LAAE I 92 R 538 WL, A
L BT LA AR R 7R 2% S8 ) AR
KN XS LA TR BT 2 2% (83 5091 43 B 2%
HRw,=1,h=5,r= 10,0°=1,¢=2,0=2,a,=2,
n=1,b=0.2,

P 2 S N BRI BT A 7 RE 0 it o Al A A1 55
FIKF-BEAE A 7 BE ) A g BEALIA 707 228k i #
M 2 ATLUE A TA R G 4%
A 2 R A 2R 15 S5 AN E 1 s R FEALA
TRYBGN AL 7 B8 ) it A Al 25 5 B R 2
TS R B TE 4 g b W R R b A
B R AL BRI A B 55 1K BEPLIA 75 ZEBA
Weai AR WA 3 Fras , i &L 3 )R AR 2 Bl A



57 4

P 2K AN 2 BT B AR RE D S IR AT - 239 -

b= BEANEA S TR A4 A0 A2 e PR b TP i o2 B
B, B ANEA S P XU AR, = el i 5
FUAGH AR, o i ) 22 S i DA Dy o L 20 I D D) 2
W TS AT E N R AR —E R, k53
FIKAP A AR B AR AR A | e JC 18 75 BA I 2 A
M B A AR TR

4

AV 53 SR

(=)

0 10 30 40

20
BEALE
2 BHEFEEWEAKEXR
Fig.2 Random factors and the effort level

4

W

B
X
a2
=
S
O " n n 1
0 10 20 30 40
A R B 2R B

3 BENEFEERKEXR

Fig. 3 Random factors and the military’s revenue
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Fig. 4 Risk aversion coefficient and effort level
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Fig.5 Marginal cost and the enterprise’s effort level
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