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Fig. 3 The sectional graph of payment participating parameter and value inflation factor
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Table 1 Definitions of attributes and their levels used in the experiments to elicit software offshoring risks
1 Sflex N
2 comm N
3 proj N N
4 hum
1 comp
2 qual
3 requi
4 volit
1 moni
2 urge
3 cost
4 tech
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8 175
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( Stra— 8 N
tegic Software Research Forum)
( Japan Electronics and Information
Technology Industries Association)
( 30min
)
( pilot experiment)
33 7
.16
175 x 16
2 8
Table 2 The 8 experiment profiles for the vendors
V1 V2 V3 V4 V5 A\ V7 V8
1 Sflex L L L H L H H H
2 comm H L L H H L L H
3 proj L H L L H L H H
4 hum L H L H H H L L
3a 8
Table 3a The 8 experiment profiles on the offshored software projects
Vo V10 V11 Vi2 V13 Vi4 V15 V16
1 comp L L L H H H L H
2 quali L L H H H L H L
3 requi H L L L H H H L
4 volit H L H H L H L L
3b 8
Table 3b The 8 experiment profiles for the clients
V9 V10 V11 Vi2 V13 V14 V15 Vie
1 moni L L L H H H L H
2 urge L L H H H L H L
3 cost H L L L H H H L
4 tech H L H H L H L L




7 — 9 —
4 16 ( 1~5 )
Table 4 Scores for the 16 possible portfolios in the main experiments ( Tick one score among 1 to 5)
Vi 1 2 3 4 5
V2 1 2 3 4 5
V3 1 2 3 4 5
1 2 3 4 5
V16 1 2 3 4 5
3.1 moni ~ flex (25)
scores; = a + { moni + {,flex + {stech +
Lyproj + {scomm + {chum + g, (25)
vs;; ) J
1 2. e logit 6. 6
I logit ( ordered multinomial
logit regression) 5. 5 5
Table 5 The significance of the flexibility for the software-offshoring
risk management
3.2 , : -
moni 2.26 19. 44 0. 00
1 cost urge -1.32 ~11.85 0. 00
cost 2.41 20. 64 0. 00
tech 1.24 12.01 0.00
6
Table 6 Test the impacts of the type of software
1 2
z P z P
Slex -0.15 -0.37 0.72 -0.27 -0.59 0.55
bype* flex 0.04 0. 40 0.69
compx* flex 0.05 0.72 0.47
moni 1. 14 2.74 0.01 0.92 2.36 0.02
comm 0.96 2.13 0.03 1. 00 2.28 0.02
proj 0.51 1.15 0.25 0.46 1. 09 0.27
humn 0.52 1.55 0.12 0.56 1. 67 0.10
urge -0.75 -2.66 0.01 -0.86 -2.88 0.00
cost 0.27 0. 81 0.42 0.25 0. 80 0.42
tech 0.63 1.89 0.06 0.49 1.56 0.12
3.3
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qualirequi~volit
moni Sflex :
(25) 7.
7
Table 7 Test the impacts of volatility
Panel A
scores z P z P z P z P
moni 0.78 12.56 0.00 0.94 14.21 0. 00 0.74 11.99 0. 00 1.13 16. 18 0. 00
Slex 0. 47 6.12 0. 00 0. 47 6.08 0. 00 0.21 3.03 0. 00 0.27 3.55 0. 00
flex x comp | 0.41 | 4.78 | 0.00
flex x quali 0.39 4.69 0.00
flex x requi 1.16 14. 81 0.00
flex x wvolit 0.84 | 9.39 | 0.00
tech 0.77 12. 08 0.00 0.70 10. 87 0.00 0. 88 13.67 0.00 0.75 11.65 0.00
comm 0.42 6. 61 0.00 0. 61 9. 80 0.00 0. 61 10. 01 0. 00 0.63 10. 34 0.00
proj 0.36 5.89 0. 00 0. 31 5.16 0.00 0.19 3.26 0.00 0. 44 7.07 0.00
humn 0.42 7.00 0. 00 0.36 5.91 0.00 0. 46 7.58 0.00 0.27 4.40 0.00
Panel B
scores z P z P z P z P
moni 0.26 3.55 0.00 0.69 9.59 0. 00 0.34 4.82 0.00 0.21 3.09 0. 00
moni X comp 1. 14 14.21 0.00
moni X quali 0.27 3.35 0. 00
moni X requi 1. 15 14. 15 0. 00
moni X wvolit 1. 69 19. 36 0. 00
Slex 0.54 8. 88 0.00 0.72 11. 84 0. 00 0. 64 10. 56 0. 00 1.04 16. 45 0. 00
tech 0.75 11.76 0.00 0.78 12.21 0. 00 0. 80 12.45 0. 00 0.68 10. 57 0. 00
comm 0.48 8.03 0.00 0.50 8.28 0. 00 0. 84 13.12 0. 00 0.59 9.77 0. 00
proj 0. 47 7.73 0.00 0.28 4. 81 0. 00 0.33 5.53 0. 00 0.21 3.48 0. 00
humn 0.29 4.85 0.00 0.34 5.54 0. 00 0.43 7.14 0.00 0.10 1.59 0.11
( ):
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Table 8 The reference values of the retention ratio of the payment

in the second stage

50% 40% 32%
40% 32% 25%
35% 30% 15%
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Two-stage payment contract design for software offshoring:
A Nash bargain method embedded with bilateral real options

SHI Xiao5un' ZHANG Shun-ming' Hiroshi Tsuji’
1. School of Finance Renmin University of China Beijing 100872 China;
2. College of Sustainable System Science Osaka Prefecture University Osaka 5990581 Japan

Abstract: We propose a two-stage payment contracting to mitigate offshoring risk by means of taming the ven—
dor’ s possible moral hazard behavior. By capturing the real-option features in the offshoring we expand the
classic property-right models for outsourcing by Feenstra and Hanson. We specify the client” s flexibility in this
contracting as a down-and-out barrier call option while the vendor’ s as an exchange option. We use the mixed
efforts of the client and the vendor to characterize the complex process of software offshoring. Also a Nash
bargaining structure is employed to find the equilibrium ratio of the first stage payment incorporating the option
values due to the mixed nature which makes it hard to specify the terms of contracts in an ax ante manner.

An experimental method covering the features of the client the vendor and the software is designed to elicit the
perceptions of the option values from the seasoned managers in Japan’ s software offshoring. Using the data
from the experiments we find strong evidence supporting our model predictions on the impacts of options vol—
atilities and value-inflation-factor on the payment arrangement.

Key words: software offshore outsourcing; real options; two-stage payment contracting



