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Fig. 1 The process of remanufacturing parts
E—
o— ;
&1 ;
q, ’ &y
o £ > &y,
; m'— i=w x s
b— ' j . .
F(D)— D ,
SID) — D .
T D ; 2
Mz + o — D o
clvi
c,— ; A
p_ ’
e , 2.1
— 1
c> h, ) ~
M— '
e— ;
5 pEymin(agq, D) - cq, + (1 -a)qc, +
max IT;"(¢q,) = max
=0 =0 hEF( aq, _D) ++CEF(D _aqr) ’ (1)

St{ﬂm=u
A ED) =@+



10 : REVD — 51 —
¢.q, (1-a)gc, max [I7"(q) = max Gi"(q) =
x x>0 _i_(l—a)c _ (2)
x; 0. hE.(oag, - D) * manEF P~ « o 1
q=
(p+h) (g=D) "=c(D - ¢q) "
; CEF( D - a’]r) ’ 2.2
; E(D) = E(D*) = u’ +0°
D
2 1)
D () (w +07)
(3).(5) (7)
oq,=q. min(D agq,) = :
ag, —(ag, -D) " (1) M £
pEymin(agq, D) - cq, +(1 -a)qc, +
max [T7"(q,) = max{ ]
4r=0 A =0 hEF( aq/‘ _D) ++CEF(D _aqr) ++§( eqr _M) ' (3)
{E( D) =u
s. t.
E(D) =u’ +0°
2.1 (3) max IT/"(q,) = max G7'(q) =
ey I (a) = e Grla) = Lo t(l-ae, +8e
max E P a 1
cr+( 1 _a) cu ( h) ( D) + q=0 F
N (p+h)(qg=D)"~c(D~q"
max E, (6)
q=
o(D~q) =g - %m)*
o e 3)
(4)
2)
o q,
6eqr'
M &
1) 82
ngn} (a) = max "(q,) =
qr= ’

max
4,20

[pEl‘min( aqr D) - err + ( 1 - a) qrcw +]
hE(aq, = D) "+ cE (D - aq,) "+ beq,

. {E(D) = u
D) =g o

2.1 (5)

pEpmin(aq, D) - ¢.q,+(1-a)q,.c, +

max{  hE(aq, - D) "+ (D ~ag) 4
q,=

gleq, —M) " +&(M-eq)”
. {E(D) = [

E(D) =y’ +0



— 52 — 2016 10
e(eq, -M) " ( AEVD
eq, > M) & (M - ( AEVD(q) =G(q) -Glq,))
eq,) ( eq, < M) minfmﬁazyf) AEVD( q) ; REVD
(I y €
G q)
( REVD(q) = 1)
.2 1 (7) | f G/‘( q; )
max [17(q) = maxGr(q) = min max REVD,( q) . AEVD
¢, +(1l -a)c, REVD
Bp - q=(p+h) x E
E a E AEVD
max £, (q-D) " —c(D—q) "~ q-2M) + 4 REVD
q=0 D o e D
E 25) a]W + E
0 te 9 d
(8) REVD
3.2
3 (1)
REVD
max min REVD/(q) =
=0 f~H(p (iP+0) 0 =))
. , . " (g) (9)
. max min - ¥
020 f-Hp (@2+0} 0=) G(q; )
Hip (p'+0) 0 +w))
n (u’ +07) -
@
q,=0 REVD,( q)
He)
qr
“Scarf’ s rule” 1920 REVD( q) . @ 21 22
( N ) 1
1 n o ge 0 +x)
REVD feHup (1’ +0°) 0 +o))
3.1 REVD {T(y) =(p +h) <vy<y)eH(u
REVD “Scarf’ s rule”  AEVD (W+o?) 0 =)) REVD,(q) =REVD,,, x
( absolute expected value distribution) 2 (q). —(p + h) <y<y, T(v)
22
. w(y) =(c-y)/(p+h+c) . w,(y) =(p+h+
y) /(p+h+c)
’ _ . _ . jp+th+y
“Scarf” s rule” a(y) =n c—vy
— _c-y 10
AEVD  REVD @(y) =pro | o (10)
G/ q) Glq) () a'(9)  a(y) ¢y



10 : REVD — 53 —
o = q(0) = B =l V<% Y REVDy, ( q)
K o REVDmin( q) = 'y;zi'ylzp{ REVDT’( ) ( q) } .
1 REVD,( q)
min REVD,( q) =REVD, ,( q) I(v) ¢i'(a)
min REVD ( q) -(p+h) <
Crq +c(q —p) if 0<gq <q/(y)
Gy (4) Crg+o V(ec=y)(p+h+y) +vy(q-u if ¢,(y) <q <ql(y) (11)
Crg = (p +h)(q-u if ¢:(y) <g¢
CR — p _ cr + ( 1 - a) Cw‘ 2 . q;('y) Gl;(uy) ( q)
a 2 Y 2T G qn, =
(11) ¢ (q) (V) vy <-c  dny =a(y).
V)
Y >—¢cq !
o) SO
. . N
; : -
2 65 (a) q
Fig. 2 The change trend of G’;'(“y) (q) overgq
o GT( ) ( (1)
V_(q ) = REVDT(«Y) (q) ‘ ~(p+h) <y<-cp q1(¥) <g<ap(y) GT( ) (qu( y) ) ) sison)
_ Crg+o V(c=y)(p+h+y) +v(qg-p
Crgi(y) +a V(e=-y)(p+h+y) —ylo V(p+h+y)/(c-y))
_ GT(y) ( (])
V. (q vy = REVDT(«,) (q) —ersy<yo 1Y) <q<ay(9) GT(y) (g,() ‘ 01(7) <g<q,(7)
_ Crg+o V(e-y)(p+h+y) +y(g-p)
Crq:(y) +o V(e-y)(p+h+y) +y(o V(c-y)/(p+h+y))
q REVD 2
rn]aX( REVD,,.(q)) = REVD,,(q"). ,min {REVDy, (q)} =
4 = (p+h) <ysvyo
Doy <= min{ min_ V_(gy) min V,(g7)}
REVD,,(q) =  min_ (REVDy, (q)) (ph) <yr=-cn k=m0
=(p+h) <y=vyg
= min_V.(q7) 2
-(p+h) <y<yo .
Volgy)  min V_(q7) REVD,,(q) =_ min _ (REVDy, (q)
q =min{ ~ min_V_(q y)
¢ =0 REVD,(q) = REVD,(0) ), R ()}
) min V,(q vy,
= V (0 —cp<yr< *
*(p}’rrr)uSnvSVo 7( ’)’) e
@ Yo =~ Cg (13)

22 2.



sy — 2016 10
DV_(Q%)Bl forq$q1(*y1) 0_(]—/.La _Cctcg _p+h—cR
= s = ==t
H -(p+h) <y s-¢ 7 pth p+h
0 +cp + ¢, +c
' Vit Y2 R _ Yo R
g (g 7) =1 for g =q,(7) A T YT o wh YT e
|:| — Cp = Y2 = Yo ( . 3. 3
min_ q,(y;)) = q,(—cp) 3.2
—(p+h) <y;<-cp 2 3
B ox. v a. . =1
ma () = ol - ) Bt
—CRSY2SY0 A . )
Somin V(g y) =1 for g <q,(-cy)
N ®-(02):=V.(gy):i=1+
min V., (qy,) =1 for ¢ = q,( - ¢y) O
—cR<Y2<Y0 0 1+06 ( oy + x) /(B - x)
V_(qgv) ( ,1)nin V_(¢gv) ¢ E a+(B-1) A /(ay+x) /(B-x) (16)
=(p+h) <y;js-cp
Vgy) min V.(gy) q . (07 =V, (g =1+
—CRSY2SY0 O
5 -0 /B Aam=n)
U
a(—cp) <q <q(-cp) BB A v (B+2) /ey =)
. . . . (15)
min V,(¢" y) = min_ V. (q y) : .
~cR=<y2<0 ~(p+h) <y1S-cp Omln g (6x) ifqg<gqg
(14) REVD,,(q) ={" "™ A7
Jmin g, (6y) ifqg=
sy1sa)
REVD,;,(q) = (17) q
Lomin_ Vo(¢"y) ifg <q REVD q
P YIS —CR (15) (14) (17)
min V. (¢ y,) ifqg=q
—CRSY2SY0
. oo in g (0x) stog (6x) =¢g.(6)
q <x;<B 0<y;<a
REVD,( q) (18)
(13) o (18)
REVD,;,(q) = _ ggioréwgaom(x ¥)
Cmin (14 (V(a +2) /(B-2) + /(B+y) /(a =9) )y
O<sx<B 0<y<a +
CEEPIRAI ﬁ i . T
glx ) mq?X.feH(urgi% +m>)REVDf( a) =
(x y) {ming_(—,u/(f x) iy, <—cy (20)
glx y) Xy ¢l ) ye == e
0 if y, <—cp
q, ' (21)
{ji+00- if yo =- ¢y



10 : REVD — 55 —

s

max [17"(q,) = Gty () =

Craq, + c( ag, - p) if 0.<aqq, < q,(y) (22)
Craq, + o V(c—y)(p+h+y) +y(aq —p) if ¢(y) <aq < q(y)
Crag. = (p + 1) (ag, ~p) if ¢(y) < ag,
- Br(B-DA ft—yy*x + ooy +(B-1)A (Z;_ij*y
" * = * (23)
+ ; ) . —
MB+(B—1))\ 18'"—3’*% n JM—y*a0+(B—1)AWy
B 0y — Y ay — Y B -x
3.3 1
max E{ p_w_gq_
q=0 o a
(p+h)(g—-D)"—c(D —-q) " +EMY (24)
3.2
1) 0 iy, < -
(R Vs (29
© q,=M/e [}ai+0a0' P
max [I"(q,) = max G;'(q) =
maxIT(a) = 67, (a7) =
CRIO‘(IJ:* +cag —p) +EM if 0<aq <q/(y)

Craqi +o V(c-y)(p+h+y) +y(ag —p) +EM  if q(y) <aq < q(y)

Crag; = (p+h) (aq” —p) +&M if ¢,(y) <aq’
(26)
e, = ¢ —eé/a
B +y* ; o+, .
_ﬁl+(Bl_1))\ ﬁxl*' 0‘1"’(31_1)/\ ﬁ%
g = : 1 yl 1 1 : (27)
+x + " + +x ¥
= *l Bl+(Bl_1)/\ Mxl"' A }’*1 a1+(,31_1))\ = *l A
B — % Q=) Q=) B — %
@ q < M/e (4) 3.2
0 if vy <—c,
g = (28)
£y if y, = - ¢y,
a o
2)
max [T7(q,) = G, (g ) =
Craq, +c(aq —p) if 0 <aq, <q(y)
_ (29)
Craq, +o V(e=y)(p+h+y) +y(aqg -up) if ¢,(y) <aq, <ql(y)

Craq. = (p+h)(ag -p) if ¢,(y) < aq



2016 10

g, = ¢p — Oe/a

+ " + x "
Bz (,8 1) BZ }/3 Xt + - 1) A 012# Y2
g = * \ & : 2 * (30)
+x 18, % o«
= *2 -1)A yz y*z o + ,32 1)A = *2 Y2
B — %, yz g B, —x,

3) (p+h)(qg-D)"=c(D~-q) "+ &M} (31)
O q,=M/e 3.2
max IT7"(q,) = max G'(q) = 0 if yy <=y,
9,20 q= ’ ¢ >
_ q = f* (32)
max E { p—c—’-i-(1 a)cw_ﬁq_ ’LL+L g if’yOB—cR3
q=0 a o o o

max ITy'(¢q,) = G, (q;) =

q,=0
C,\,}aq’j +e(aq -p) +eM if 0 <a¢ <ql(y) (33)
Coaq, +o V(c=y)(p+h+y) +y(ag, -p) +eM  if q(y) <Saq < qly)
C@;“‘If -(p+h)(aq -u) +eM if ¢,(y) < aq,
cr, = Cp —eg/a
Bs +9’; * 45 +x§ *
By + (B —1)A Xt oo (B —1)A )3
0]* — o 2] _3/3 - 33_‘763 - (34)
+ + « + + N
= x3 (B3 -1)A A }’3 X+ 5 9’3 o5 + (B% -1)A % xf Y3
,33_953 Q3 — )3 a3 =3 By —x;
@ g, < M/e @ O0~ayB~y
O - 2) glx )
xy a=0.5  glxy) xy
4 3 glx y)
3 1
glx.y) i
10001, \\\\\\\}};1&?:,,
’ 0.999 \\\\\\\\\\\‘\‘\" ""l'
0.998 “‘ Sy

!
il

A
gggg "ll/lrf%%%/
0.995
p =20 -
¢, =3 ¢,=2 h=1.5 ¢=5 pu=500 o =10;
070
tM=1400 e=2 ¢=3 g =15 &= 3 a=0.5  g(x 9)
1.2 6§=0.8. Fig. 3 Function g(x y) with «=0.5
4.1 3) q, 1.

3 Matlab 3



10 : REVD

1

Table 1 Critical value for remanufacturing with four different cases
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analytic techniques. The contextual dimensions model of the complex organizations include 5 dimensions ( i.
e. technique environment strategy enterprise system and organization culture) and 20 items. The research
confirms that the characteristics of Chinese complex organizations include: above average industry scale so—
phisticated and advanced technology systems highly uncertain environment flexible multidevel strategy
learning oriented culture and standardized teamwork system. Further this paper contributes to the theoretical
foundation for further study of complex organizations’ governance.

Key words: complex organizations; strategy management; contextual dimensions; scale analysis
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Decision-makings on remanufacturing considering carbon emissions based on
REVD

LIU Bi<u'®> CHEN Wei-da® YANG Hai-dong'

1. School of Economics and Management Fuzhou University Fuzhou 350116 China;
2. School of Economics and Management Southeast University Nanjing 211189 China

Abstract: Remanufacturing decisions for dedicated part remanufacturers with limited demand distribution in—
formation ( i.e. the first moment and second moment) under three carbon emission policies ( carbon limita—
tion carbon tax and carbon trade policies) are studied in this paper. First a basic model which includes
sales revenue remanufacturing cost disposal cost inventory holding cost and shortage cost but not carbon e—
mission cost is presented; Second three different models considering carbon emission costs under three dif—
ferent carbon emission policies are derived; Third these models are solved by converting them into REVD
( relative expected value distribution) models in which the optimal remanufacturing quantity which maximizes
the minimum total profit is obtained by minimizing the relative regret value under the distribution set with the
same first and second moment; Finally the effects on the decisions of remanufacturing and the total profit of
the carbon emission policy or the penalty degree are analyzed by an numerical example. These results can help
dedicated part remanufacturers and policy makers to make reasonable decisions.

Key words: remanufacturing; production decision; relative expected value distribution; carbon emission;

limited distribution information



