Vol. 28 No. 3

Journal of Industrial Engineering/Engineering Management

3

: F274
0
o Snell
" . Barnes
> . Narasimhan
* . Bechini
Dupuy

1 20120704

(1970—)

— 196 —

510006)

o OWA

: 1004-6062( 2014) 03-0196-08

- Carr

¢ . Hardaker

(11YJA630173) ;
( x2jmD2117920) ;

7. Jack

(10YJC790116) ;
) (2011BZ100174)



Vol. 28 No. 3

2014 3

OWA

K
ol L EH BURF AR 3
Ens 3 el L Mg e

RRIEFG: 5B
g, 5B 4EH

RFID

— 197 —



IR FR AT AR A I XL B LA

TR X W25 )2 AL I P = R Hofth R
v v v v

A MR RE % BAE A XTER HEXE. W BRKE
WA, A M. 55t BEARK. TR RN
VMR R A R REER BEIXE HEM IR S
AR A HE AR R, ITHARK BN e AR
BB R I R Ke: Ik MR SV BUR
THEARBE MR A, REER R Hr
B, R Aok B, BEAER KRB BARE
BEHBAR . GPS TR, P KB, 4RER
REAL R BB MO R AEE A P

K. BWERAK

<GPS

AT

OWA

OWA



Vol. 28 No.3 2014 3
o 10 o
3.1 OWA 5
OWA OWA: A ——A(aq, (0—100) 1.
a, ** a,) a,=(a,; ay - a,;)" W 1
=(w, w, wy - w,)" OWA
¢y (ay ay = ay) i 30 10%
j 2 25 20%
o 3 10 40%
(‘11 a, " a/n) 4 15 15%
Cy 5 15 10%
i 6 IT 30 30%
7 40 45%
8 30 15%
3.2 OWDA 9 40 20%
n X = (xl % 10 75 10%
w cw,) i=12 > n m . 11 75 10%
¥ x; 12 40 20%
a; = (ay) o 13 90 10%
|j111 ap ay, 0 14 50 30%
4= E}zﬂ a?z a%,,lg 0 15 30 10%
0: O 16 90 5%
IJIHI (lnz (lnmlj
A (2) A C
) ’ u 70 10% 933 0.5
_ 25 20% 0 0.4 0.250
Cijzmgr:tuiEN CU=%L€N(2) Blo 40%% gl 0.13%
; ; 05 15% [0.67 0.33[]
A (2 c: Os 1090 .67 0.50
fn o Cin [ %50 30%% a) 33 0. 17%
- %zl e szg (3) (40 45% 00 .25 0.110
. . o O 0
a: : 1 A:E%o IS/UB—>C:%)'33 0.333
W G Com 40 20% ] [0.25 0.250]
OWA x(ieN) s 10%% Lh.13 0.5 g
7.(w) %75 10% 0 B) 13 0.5
" 0 20% 00 .25 0.2500
Z(w) = OWA,(c, cy = c,) = ;] wie;,  (4) %}0 109% O g).“ 0.5 0
' 50 30%% 0.2 o. 178
. B0 10% H .33 0.5H
3.3 OWA Lo 590 U o 1 U
OWA x(i=12 - 16)
2 Z(w) o
w=(0.7037" (4
Z(w) £ 0.38.0.36.0.74.0. 57,

— 199 —



0.62.0.28.0.21.0.33,0.25.0.24.0.24.0.25.0.23.0. 19. k
0.38.0.38,

Xy > X > Hy > > K5 > Xy > X, > Xy > Xy > X

> x> Xy > A > Xy > X > Ay o
dg/dt =0 (5)
S D e(d =3P |+ L M) o9
‘ (6)
. @( %)
[Celxyde =1 ¢(x) =0 (7)
(6)
C? ) v
0 @(x) :W v:o?ﬁ (8)
C (8)
4 (1) x50  o(x) »0;
(2) x = 1/k o(x) — o;
(3) x> p(x) >»;
) (8)
v +2 r 2
. IR ToET R (9)
11 . (8)
x=1/k x—w®,
x = 1/k N
. ® . K
4.1 K
(9) %,
dp(x) _ 1 & 0 [ D(x)
e =2 e Pe® -3 Py | ;
9
™ (x) (%) (5) 0
M(x) =rx(1-kx) =rx(1-kx) 4.2
x( 1) ok ‘r
r K
D(x) =0 (1 —kx)?>  x(1)
o( x) r o K

— 200 —



Vol. 28 No. 3 2014

K = R/R, (10) (1)
R, R, . .
. 3
K. = R./R,
zi
oz 3 OWA .

Kz
(Kiz; + Kyzy, + + K, z,) 2 i

K, = nfn) ,:1" (11)
zZ +z, + +z,
2 °
= (3) o
K K,
;
K K,
5
: °
12~15
4.3 °
) °

— 201 —



Concepts Strategies and Case Studies J . Journal of Business
Logistics 2001 22(01) : 259 ~261.
1 Snell P. Beware of the risks and snap up the opportunities in 2010 8 Jack GA] Vander V. Product traceability in food supply chains
EB/OL . IFPS Magazine Highlights 11 January 2010. http: // J . Accreditation and Quality Assurance 2006 11(2): 33 ~
www. ifpsm-ezine org/. 37.
2 Li XH Barnes I. Proactive supply risk management methods for 9 : OWA I
building a robust supplier selection process when sourcing from 2011 30(4) : 110 ~113.
emerging markets J . Strategic Outsourcing: An International 10 . D .
Journal 2008 1(3): 252 ~267. 2011.
3 Narasimhan R Talluri S. Perspectives on risk management in 11
supply chains J . Journal of Operations Management 2009 27 I ( ) 2009 31
(2): 114 ~118. (3): 487 ~490.
4 Bechini A Cimino MGCA Lazzerini B et al. A General 12
Framework for Food Traceability J . Application and the Internet : I
workshops  2005( 1) : 366 ~369. 2010 30(6): 1125 ~1131.
5 Dupuy C Botta-Genoulaz V' Guinet A. Batch dispersion model 13
to optimize traceability in food industry J . Journal of Food ] 2011 14(5): 11 ~18 42.
Engineering 2005 70( 3) : 333 ~338. 14
6 Tah J Carr V. Effectively Managing Vertical Supply J. 2008
Relationships: A Risk Management Model For Outsourcing J . 28(2): 19 ~25.
Supply Chain Management: An International Journal 2001 4 15
(4): 176 ~183. J. 2006 9(6): 1 ~12.

7 Larson PD. Designing and Managing the Supply Chain:
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Abstract: With the rapid development of the Internet of Things ( IoT) technology its applications on agricultural supply chain are
becoming mature. The risks of traditional agricultural supply chain have been effectively controlled and averted. Agricultural supply
chains in China are currently under transformation. The usage of new techniques and new supply chain modes can not only enhance the
value of agricultural supply chain and reduce the traditional supply chain risks but also create new risks for the agricultural supply
chain. Therefore risk assessment and control of the agricultural supply chain enabled by IoT has important theoretical and practical
implications. Although the current literature has examined risk management of the agricultural supply chain very few of them studied
risk management of agricultural supply chain in China and how they are related to IoT.

This paper classifies risks on the entire agricultural supply chain in accordance with three levels of IoT. Based on the principle of
risk assessment this paper summarizes the risks of loT-enabled agricultural supply chains including the risks of perception layer the
risks of network layer the risks of application layer and some other risks. We used the OWA operator to quantitatively evaluate these
risk factors. Risk assessment results show that the main risks facing loT-enabled agricultural supply chain include information security
reputation and distribution risks. Finally we use the supply chain risk diffusion convergence model to identify quantitative indicators
to measure risk fluctuations in loT-enabled agricultural supply chain according to the results of risk assessment. According to the
calculation results of the quantitative model and supply chain management practices we propose some measures of risk management
and control for loT-enabled agricultural supply chains.

In conclusion IoT-enabled agricultural supply chain is in its development stage in China. It is necessary for managers of the
agricultural supply chain to quantitatively evaluate risk fluctuations in the agricultural supply chain. Therefore we can accurately
update the status of loT-enabled agricultural supply chain and adjust management strategies for the agricultural supply chain in time.

( 173 )

— 202 —



Vol. 28 No. 3 2014 3

Firstly a UE model and its equivalent variational inequality are formulated based on CPT and a proof for the uniqueness of link{low
solution of the UE model is given under three constraints. These three constrains are: (1) travel demand between any of the OD pairs
is fixed; (2) there is no correlation between the mean and variance of the travel time on any of the links; and (3) travelers with the
same OD possess the same reference point. Secondly the replicator dynamic is introduced to describe travelers’ day-to-day route
choice behaviors and integrated with CPT to establish a dynamical traffic system. According to stability analysis it is indicated that the
dynamical system can evolve to UE eventually when there are no unused routes at the initial time and its equilibrium points are interior
points of the feasible route flow set. Finally we illustrate the processes of achieving UE through a numerical experiment under different
initial states and by distinct reference point updating rules.

In summary this paper not only improves and expands traditional traffic assignment model within the frame of bounded rationality
by an integration of equilibrium and evolution analysis but also presents a reasonable explanation for the achievement of UE. The
model formulated in this paper characterizes the long-term operation characterics and regulations of the dynamical traffic system more
practically and comprehensively. The model and conclusions create a theoretical basis for traffic demand forecasting transportation
planning traffic network design ATIS construction and the establishment of travel demand management strategies (e. g. congestion
pricing and regional traffic control) . In addition several directions for future research are identified. Firstly some findings of this
study need to be further verified by gradually relaxing some constraints in this study. Secondly parameter estimation of the route
prospect function and analysis on reference point update regulations with field survey or experimental data are required for further
investigation. Thirdly seeking for more plausible evolutionary dynamics in conformity with travellers’ actual behaviors is also a
research ovjective. Lastly it is still challenging to apply the model to analyzing real traffic network in consideration of travelers
decision characteristics and traffic system’ s operation performance.

Key words: dynamical traffic system; Cumulative Prospect Theory; the replicator dynamic; user equilibrium

; . Charlie C. Chen
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The managers of the agricultural supply chain should propose some improvement measures in order to reduce risksfor participants of the
supply chain according to the calculation results of the quantitative model. loT-enabled supply chain management practices should be
executed in order to ensure that the entire agricultural supply chain operates in a low—isk status which requires cooperation of all
participants in a supply chain.

Key words: Internet of Things; agricultural supply chain; supply chain risk management; risk assessment; risk control
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