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ABSTRACT

Title of ThesisThe logistics supplier selection of SGM with AHP migod

Degree:Master of Science in International Transport and Laistics

In order to maintain competitive in the fierce auntdive market, SGM
Shanghai General Motois trying every possible method to improve its perfance.
In such a background, the top management levairsidering to change the policy
on the RDC(regional distribution center)/CC(congalion center), which initially
outsourced to 2 logistics suppliers. The 2 logsstiappliers will be screened and the
better performer will be appreciated as the nexitreator for both RDC and CC.
This is the original intention of this thesis.

In the preparation of the thesis, the author hastified the automotive logistics
situation of the current China, and then investigdhe particular details in RDC/CC,
for example: the similarity and difference in thepecation, management,
construction, etc.

The main achievement of this thesis is to use tB€Balanced scorecards)
model thinking to construct a unique supplier iadle tree to evaluate the suppliers’
performance. Then with the Delphi method, the iattic tree will be examed and
refined. At last AHP(analytic hierarchy process)timoel will be applied to calculate
the relative weights to get the final results, whmay become some reference and
constructive ideas for the managers’ decision artfatter.

Keywords: inbound logistics, outsource, supplier select®ApP, indicator tree
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1. Introduction

1.1 Problem of the logistics provider selection

The logistics has become the hot point of the mamapt area, which will bring
the company with good quality and low cost. Goodliqy means the right delivery
time, right delivery place, right delivery quantiagnd quality, which will add the
value on the product to become a distinctive featdrhe low cost means the
company streamlines its supply chain to achievdeiéwe concept which will be more
advantageous in the accounting aspect. Thus thestity is both useful in
competition strategies of price and differentiation

SGM (Shanghai General Motor) has benefitted a fotnf logistics. At the
establishment of the SGM, SGM had its own PC&L depant to carry on the duty
of logistics function. With the business enlargetmamd the requirement on
performance being higher and higher, the PC&L depamt started to outsource
some logistics business to third party. Now SGMtsteo integrate some logistics
functions and reduce the number of the logisticwipllers for further improvement.
These improvements can be reflected in 3 aspects:

1st, the logistics cost should be lower for thaficial pressure.

The SGM'’s financial performance of last year was sw good: the profit was
declining from USD 8 billion in 2002 to USD 4.9 lmh last year. Even the
Guangzhou Honda has gained USD 5 billion last y8&M has to do something to
reverse the poor performance trend, which the fiogisalso has to contribute its
effort. The action of reducing the logistics sup@iis aimed for this. When SGM
combines the RDC/CC business, the scale econofiayésioning for the similarity
of the two entities and the bargain power on thelpaser side will be stronger.

2nd, the management complexity will be reduced.

In the PC&L department, there has been more 300 ttey have been tired



and bored with endless fighting calls with differéogistics suppliers. The reduction
of logistics suppliers will be an ease for them.

The different suppliers have different informatiepstems, so the interfaces
between the logistics suppliers and SGM will be @ified when the number of
logistics suppliers decreased.

Some processing work will be saved for the decreaskee number of logistics
suppliers, because some cargo will directly besipfrom RDC to CC, if there can
be unitary logistics supplier, the transferring qgass for SGM will be only once
rather than twice before.

3rd, the logistics performance will be improved.

For the 2 suppliers both have the strong will ta Wie bid, they must improve
their current performance and may learn from edhbrao be more competitive. A

quarrel between the suppliers must benefit theooust.

1.2 The research objective

Because the efficient and effective logistics periance is the key for SGM to
maintain competitive in the furious market, theemsh of the tools and methods on
how to select an appropriate logistics supplieragiously more and more important.
Now SGM decides to select single supplier to rum RDC&CC at the same time,
it's necessary to do some research to decide wdnehhas better performance. With
the backlogged experience and the reference obtiher literatures, the research
objectives are below:

Study the essence of logistics supplier management;

Identify the related indicators which are importaatform the performance
evaluation criteria;

Analyze the supplier's performance with the usdgeH® model.



1.3 The research method

The thesis mainly uses the AHP method to analyeestipplier's performance.
The AHP method is a universally applicable methetich can be used in many
strategy decisions. It breaks the final target is¢weral tiers which compares the
related indicators to figure put the relative weggto each indicator and the relative
weights with respect to proximity to each indicator

When the indicator tree is constructed, the BSCehizdan important source of
reference. The major framework of the indicatoe tieborrowed and remedied from
the BSC model, in which the author summarize then@i£ators on the basis of the
company’s usual practice. Then the indicator te@erfected by Delphi method,

which eliminates and combines some unimportantatdrs.

1.4 structure of the Thesis

The structure of this thesis is as follows. Chagtas the introduction of the
thesis, including the background of problem, theeaech objectives, the research
method and the structure of the thesis. Chapten2entrates on the background and
the theoretical models including: theories of thpmier management and the actual
development situation in China, the introduction SBM, its logistics needs, 2
existing logistics suppliers, Delphi model and AkiBdel. Chapter 3 illustrates the
SUSC model, and how to set the indicators for eatalg the performance. Chapter
4 uses the AHP method to analyze the data andhgetdlculation result of the
performance evaluation. At last, chapter 5 sumrearithe conclusions drawn from

the research.



2. Background and the theoretical models
2.1 The background of automotive logistics situatio faced by

SGM

2.1.1 The logistics management of car industry in i@na

Because the logistics market was relatively monapdl by government,
supplier management experience was weak and casticoisness of the logistics
purchaser was very bad in the past. Getting int@020the vehemence of market
competition made each enterprise to know strategieaning of supplier
management, but actual operation in supplier manege heads for another
extremity: the customer tries very hard to depteegpurchasing price and leaves the
logistics supplier with no profits, even negativeflis. Research and study has very
realistic strategic meaning on how to develop thgistics supplier management
style of Chinese state situation and cultural bembgd.
2.1.2 SGM

SGM was established in 1996. With the help of thertiN America GM's
management advantage of the product development] B&ome car producing
base in China which has strong competency and \aehighe proud sale
accomplishment. Today the car manufacturing tycdom every corner all over the
world rush into China to grab and divide the biggesl most alluring car market on
the earth, which makes the competition of costabrget into white-hot degree.
How to further strengthen supplier management, tothe cost of whole supply
chain and adapt to new competition already becamgoitant topics for SGM's
further achievement.
2.1.3 The logistics needs of SGM

SGM has 3 plants in China: Jingiao Shanghai, Doagghandong and
Shenyang Liaoning which are separated by long ristaThey all have the whole



vehicle manufacturing capacity and manufactureshffit types of cars, for example:
the Jingiao plant produces Buick, the Dongyue plardduces Chevrolet, the
Shenyang plant produces the GL8. However, onlyidingnd Dongyue plants have
the power train plants which have the ability toguce the motor engines.

The major sources of logistics needs are showabiet2.1:

Table 2.1-The major sources of logistics needsG¥IS

The logistics type The explanation

The oversea logistics All the oversea importedspaded to be shipped to
Shanghai RDC, including the parts which will laber

transshipped to Dongyue and Shenyang.

The Power Train logistics Because Shenyang PlastnisaPower Train Plant
the engine of GL8 needs to be shipped from

Shanghai.

The manufacturing logistics| Because SGM’s Plantgehao warehouse in the

plant, all the inventory parts are transferred stoded

into RDC, then will be shipped to SGM plants in JIT

way.

Because this thesis is mainly referred to the imdologistics, other types of
logistics are not listed in above table.

2.1.4 RDC-CC
2.1.4.1 RDC (regional distribution center)
RDC (regional distribution center) is the supplteat provides the material

distribution service only for SGM regular productié project under the direct
management of PC&L, SGM. RDC should report diretdf56GM RDC manager is
authorized by PC&L. Its daily operation should 6@l SGM business purpose, target
& demand, meet the requirement of SGM producti@npand be changed flexibly

for adapting to SGM special requirement after ggt&GM written approval. These



operations should be 24 hours and full scope.

Table 2.2-RDC service content

" Service Content
0.
Parts storage and distribution to JinQiao Nortm&&laSouth Plant for
. W-car. L-car. H-car. C-car vehicle production
2 Parts storage and distribution to Jingiao PoweinTp&ant.

3 Consignment parts distribution to SGM supplier

4 New project parts storage and distribution

SGM appointed local parts storage and repackingliftgiao, Dongyue

and Shenyang plants.

6 Parts storage and distribution to WG plant.

Currently, the operation of RDC is outsourced tatdiay.
2.1.4.2 CC (consolidation center)
CC (consolidation center) is the supplier that pdes the material consolidation

service only for SGM part sale under the direct aggment of PC&L, SGM. CC
should report directly to SGM. CC manager is autear by PC&L. Its daily
operation should follow SGM business purpose, ta§edemand, meet the
requirement of SGM production plan, and be charfgedbly for adapting to SGM
special requirement after getting SGM written apptoThese operations should be

24 hours and full scope.



Table 2.3-CC service content

N
Service Content

“C” transportation type parts consolidation andpgimg to SGM

Dongyue, Dongyue Power Train, Shenyang plants

2 GL8 Press parts consolidation and shipping to SGkh$ang plant

CAMI engine anti-rust packing, consolidation andipping; Issue

tracking file of shipped material

4 Assign operator to SGM plant exchange and checér\éngine support

Support local L-car engines that need be reworkspartation and

return to Dongyue Plant

6 Test parts consolidation and shipping

Currently the operation of CC is outsourced to Anji

2.1.5 The logistics service supplier
2.1.5.1 Shanghai Haitong International Automotive logistics co.ltd
Shanghai Haitong International Automotive Logistasltd is a joint venture

invested by SAIC (Shanghai automotive industry cany) and Shanghai
international port joint-stock company. This compdmas the certificates of the
"NVOCC" and "first class freight forwarder". Withe professional teams of strong
logistics design and operation capacity, the compaas the all-around logistics
service functions, like international shipping, thestom clearance, the domestics
multimodel transportation, warehousing and tramgshg. The company has the
integral logistics information system platform, tlagdor-made service menu and the
performance management based on KPI, so the compaing the certificate of
ISO9001:2000. With the advantaged and unsharedrpsaurces, the company is

specialized in the container shipping logistics tbe automotive parts and the



whole-vehicle export and import logistics.
2.1.5.2 Anji-tnt automotive logistics co.ltd
Anji-tnt automotive logistics co.ltd is a joint vieme invested by SAIC

(Shanghai automotive industry company) and TNT &bgg Holdings B.V. The
company has the certificate of ISO14000HSAS18001 from the BVQI. The
company is a specialized third party logistics serprovider, which majoring in the
automotive logistics and related technique consajtadesign, management and
training. It has 6 specialized son companies ana®housing across the country
with the operating area of more than 800000 sqoegters, so Anji-tnt has the born
advantage in the domestic distribution.

2.2 The theoretical research models

2.2.1 Delphi model

The name "Delphi" derives from the Oracle of Delphhe authors of the
method were not happy with this name, because ié® "something oracular,
something smacking a little of the occult", whereasreality precisely that is
involved. The Delphi method recognizes the valuexgfert opinion, experience and
intuition and allows using the limited informatianailable in these forms, when full
scientific knowledge is lacking.

Delphi method lfttp:/en.wikipedia.org/wiki/Delphi_methpdises a panel of carefully

selected experts who answer a series of questi@snaQQuestions are usually
formulated as hypotheses and experts state the wmen they think these
hypotheses will be fulfilled. Each round of questig is followed with the feedback
on the preceding round of replies, usually preseat®nymously. Thus the experts
are encouraged to revise their earlier answelgl of the replies of other members
of the group. It is believed that during this presehe range of the answers will
decrease and the group will converge towards tleréct” answer. After several

rounds the process is complete and the mediansdetermine the final answers.



The following key characteristics(A.L.Harold and T.Murray 200¥ of the
Delphi method help the participants to focus on igsies at hand and separate
Delphi from other methodologies:

a. Structuring of information flow

The initial contributions from the experts are eotkd in the form of answers to
questionnaires and their comments to these ans\Meespanel director controls the
interactions among the participants by procesdmgitformation and filtering out
irrelevant content. This avoids the negative effexftface-to-face panel discussions
and solves the usual problems of group dynamics.

b. Regular feedback

Participants comment on their own forecasts, teparses of others and on the
progress of the panel as a whole. At any momeny ta revise their earlier
statements. While in regular group meetings paiais tend to stick to previously
stated opinions and often conform too much to grtaguer, the Delphi method
prevents it.

c. Anonymity of the participants

Usually all participants maintain anonymity. Thilentity is not revealed even
after the completion of the final report. This dhem from dominating others in
the process using their authority or personalige$ them to some extent from their
personal biases, minimizes the "bandwagon effecthalo effect”, allows them to
freely express their opinions, and encourages epéque and admitting errors by
revising earlier judgments.

2.2.2 AHP model

Analytic Hierarchy Process (AHP) was developed lytys(Satty, 1980), in
which the hierarchy of components of the decisimese used in decision making
process. The AHP is essentially an interactive where a decision-maker or group

of decision-makers relay their preferences to thayst and can debate or discuss



opinions and outcomes (Wendy Proctor, 2000). ThePAid based upon the
construction of a series of “pair-wise comparisométrices which compares all the
criteria to one another. This is done to estimatenking or weighting of each of the
criteria that describes the importance of decisimaking, into hierarchy structure.
The elements at a particular hierarchy level arapgared in pairs as described above.
The criteria are broken down into a number of sulega and the pair wise
comparisons are repeated for each level of thetuley (Evangelos Triantaphyllou
and Stuart, 1995). A pair wise comparison of Jegat (G1...Gj) to reflect the
importance or weighting of each criteria in inflgery the overall objective,
involves constructing a j By j matrix (G) which st®the dominance of the criteria
in the left hand side column with respect to eacteria in the top row, as shown
below (D.Thirumalaivasan, 2001):

Table 2.4-the AHP pair wise comparison modal

Criteria

criteria 1 G12 G13 Glj
1/ G12 1 G23 G2j
1/ G13 1/ G23 1 G3j
1/ Glj 1/ G2j 1/ G3j 1

Source: D.ThirumalaivasaAquifer Vulnerability Assessment using Analyticreiiehy Process
And GIS For Upper Palar Watersheletrieved May 24, 2007 from the World Wide Web:
http://www.crisp.nus.edu.sg/~acrs2001/pdf/267THIRDE

The pair wise comparisons are translated from Istguverbal terms to
numerical numbers using the fundamental Satty’'sleS¢ar the comparative

judgments, as shown in table 2.5:

10



Table 2.5-the importance rank

Numerical Verbal Terms Explanation
Values
1 Equally important Two  elements have  equal
importance regarding the element |in
higher level
3 Moderately more Experience or judgment slightly
important favors one element
5 Strongly more Experience or judgment strongly
important favors one element
7 Very strongly more Dominance of one element proved
important in practice
9 Extremely  more The highest order dominance of one
important element over another
2,4,6,8 Important Compromise is needed
Intermediate values

Source: Satty, T.LThe Analytic Hierarchy ProcesdcGraw-Hill International, New York,

U.S.A., 1980.

The ranking of these factors in each sub-critersodetermined by raising the

pair wise matrix to its power that is iterativelyusired each time. The row sums are

calculated and normalized.( A.T.Michael, 2007) Ttesation is stopped when the

difference between sums calculated in two successerations fall below a

threshold value.

The reason for the author to select AHP as thegygimmethod in this thesis:

1%, AHP is specialized in solving

the multilevel amaulti-goal problem.

According to the analysis, this indicator systera ha indicators and 3 levels, which

11



can form the foundation of the structure of AHP.

2" AHP can be both used with combining the quamigatind qualitative
analysis. In this thesis, the weight of each inicas measured by subjective
qualitative analysis while the indicator performane embodied by quantitative
data.

3 AHP is easy to understand and accept for itskimgalown the problem into
indicators and sub-indicators to form a visibletegs

4™ AHP is a mature method which starts from the $9&® there has been
much experience for reference to overcome someddi@ my first attempt.

5" AHP shows good compatibility to well perform witther methods, like:
Delphi method, fuzzy comprehensive evaluation, dataelopment analysis, etc,
which will provide more technique support and méke analysis more convincing

and scientific.

12



3. The construction of indicator system
3.1 The introduction of SUSC

The BSC method was an epoch-making tool for styat@g@nagement and
performance evaluation invented by American fammenagement master R.S.
Kaplan and famous consultant CEO D.P. Norton onbies of summarizing the
successful experience of 12 big enterprises’ perémce evaluation systems.

The BSC method is a strategic management tool amtdigce thinking. In other
words, when we set up the strategic developmentatats for the companies, we
should comprehensively take account of the bal@eteeen the financial indicators
and non-financial indicators, rather than preferfihancial indicators.

When | apply the BSC into the supplier managemérg, method will be
modified, because BSC is for the internal user &asare and improve the own
company’s performance in strategic management ahdewnow in supplier
management, it's a must for the author to hold #®real position to measure the
supplier which is aimed to improve the performarafepurchaser in supplier
management (A.Farooq, S.Gareth and S.Jim, 1997)C BSed in supplier
management is different from before, which | callSIUSC (supplier unbalanced

scorecard).

3.2 The three balances

The BSC reflect the balance in 3 aspects, howewewhich the SUSC is
somewhat unbalanced:

The first balance is the balance between the ¢bort and long term. In terms
of strategic management for BSC, the company’s ot gain the max profit; the

company’s development depends on the continuousmnacaather than the one-off

13



lottery bonus, for which BSC can reasonably adibst relation between the long
term action and short term action with the strategsion to realize the sustainable
development. In terms of supplier management foBGUthe purchaser company
was used to being keen to the one-off transactioeal with the suppliers, however,
SGM's logistics expenditure is huge even if theeptitl number of logistics
providers is large, so it’'s not a good idea to ¢eatihe logistics provider frequently
for the considerable transit cost. So it's meanihgb measure the long term
performance of the supplier, not only the shornteerformance.

The second balance is the balance between thec&raard non-finance. In terms
of strategic management for BSC, although the prgfithe final goal of the
company, the finance indicators can be well acliewa the basis of the good
performance of other indicators. In terms of sugpihanagement for SUSC, this
balance is also extremely important. It's well memnéd that the price is no longer
the only criteria for selecting the supplier. Itiecessary to take into account other
elements, for example: quality, flexibility and ghcity.

The third balance is the balance between the itali€aln terms of strategic
management for BSC, when weighing the 4 kinds dicators, we should have no
preferential bias which is derived from the shdabsmanagement method to
maintain the sustainable growth. In terms of sigrpthanagement for SUSC, this
balance has less value, because the researchhasgehanged from the company to
its suppliers, the 4 types of indicators which raste suppliers’ performance may

have different kinds of importance for the purchase

3.3 The four parts

The BSC breaks down the traditional performanceagament method, which

only focuses on the financial indicators, and cdasithe financial indicators only
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effective for measuring the past. The company showlest in customers, suppliers,
employees, personnel structure, R&D to maintainpihweer for development. On the

basis of this recognition, BSC holds the idea tin&t company should view the

performance from the below 4 parts: customer, @ssinnternal process, study and
growth, finance.

All the 4 parts above in SUSC have the differeseagch objectives. No longer
should the research find out how to fix the stratagd improve the performance for
the target company, while the research is how tasme the contribution of target
supplier for the purchaser in these 4 parts.

In terms of the finance aspect, the value in jiatsmanagement means how the
company performs in accounting? This is used to someathe level of asset
operating efficiency, the cost control and saleemnee of the company. The financial
indicators usually include: the rate of return @ses, liquidity ratio, quick ratio,
receivables turnover, inventory turnover, total itadprofit ratio, rate of return on
sales, etc. Meanwhile, the financial value in sigspinanagement means how can
the suppliers save money for the purchaser? Tha ¢ballenge for the supplier,
which means the revenue declines for supplier wthilesupplier has to do it for the
total supply chain. The indicators usually incluttes price declining rate of contract,
the annual saving percentage, the rate in long $emvice contract, etc.

In terms of the customer aspect, the value inegfratmanagement means how
the customers view our company? Customer is Godtivein the company can
provide the products appreciated by the customaisraprove the competency has
become the key question for the sustainable desetop The customer angle is the
reflection from the quality, performance and segvi€he related indicators usually
include: the customer satisfaction, the abilityotwiain the old customer and attract
the new customer, the ability to gain profit, tlaeget market share. However, the

customary value in supplier management means hawtlsa supplier help to
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improve the image of the purchaser in the eyesuothaser’s customers? In this
thesis, RDC/CC is used for parts distribution awosolidation, so the logistics
suppliers have little relation with the whole-vdhidogistics which will affect
SGM's image in customers’ eyes.

In terms of the business internal process, theevalustrategic management
means what are we good at? The BSC'’s businessahigrocess evaluation focuses
on those internal processes which will affect thstemer satisfaction and realization
of the financial goal. The BSC brings the renewalcpss into the business internal
process, which demands the company to continualesiglop the new products and
service to meet the current and future customensiathds, which will finally create
the value and boost the accounting performancéheocompany’s future. The value
of the business internal process of supplier mamagé means how can the supplier
help to improve the purchaser’s business interradgss? In this aspect, the supplier
would like to ensure the JIT parts flow from the ®CC to the plants to meet the
manufacturing and logistics needs, especially & thanufacturing plan changed.
The related indicators mainly focus on the logsstabilization and flexibility.

In terms of the study and growth aspect, the vaustrategic management
means whether we can maintain the advantages ifutiln®. The company’s growth
mainly comes from 3 sources: talents, system agdniational structure, in which
BSC will reveal the gap between current capacitytae demanding capacity for the
breakthrough performance improvement. The valusupiplier management in the
study and growth aspect means how can the sugdiprto improve the purchaser’s
personnel, system and organizational structure?t\Wieasupplier can improve in
this aspect is rather passive, because the SGbbisttong as the core of the total
supply chain that no logistics supplier can assetinfluence on SGM. Suppliers
should do everything as SGM’'s order, so the catemnould be the level of

compliance.
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3.4 Designing criteria

According to the above analysis, the author desigabout 19 selection
indicators for potential usage in mainly 3 parigahce, business internal process
and study and growth. The customer aspect is airfitiethe irrelativeness.

Table 3.1-the initial indicator tree

parts fields Indicators

Finance | Cost contrglIndicator A: the saving rate of contract price camgal with

the PR’s(purchasing request) budget

Indicator B: the saving rate of contract price canggl with

the average market open price

Indicator C: the saving rate of price of per hamgllactivity
of this year compared with price of per handling\aty of

last year

Indicator D: the saving rate of the final bid proempared

with the first bid price

Business| logistics Indicator E: the rate of the correct physical actou

internal | stabilization| Indicator F: rate of inventory accuracy in system

process Indicator G: rate of rightness of storage

Indicator H: rate of JIT delivery

Indicator I: rate of streamline shut down

Indicator J: rate of material damaged

Indicator K: rate of PCR (part conveyance requeki3ed

in time
logistics Indicator L: rate of completion of the enlarged RCR
flexibility Indicator M: rate of completion of the advanced PCR

Indicator N: rate of completion of the addition& R
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Indicator O: rate of completion of special cargquieement

Study compliance | Indicator P: rate of IT system shut down

and Indicator Q: rate of late conformation report of®eC

growth Indicator R: rate of error transit report on PCR.

Indicator S: rate of right audit report

3.5 Delphi method

Because the indicator system which designed byatitor himself is the
primary system, these indicators are still not @ecing, lack of empirical test and
somehow redundant. In order to overcome these wefde author decides to use
the Delphi method to perfect the indicator system.

The Delphi technique hftp://www.iit.edu/~it/delphi.html is a method for

obtaining forecasts from a panel of independenedgpover two or more rounds.
Experts are asked to predict quantities. After eacimd, an administrator provides
an anonymous summary of the experts’ forecaststtagid reasons for them. When
experts’ forecasts have changed little betweendsutine process is stopped and the
final round forecasts are combined by averagingpiilés based on well-researched
principles and provides forecasts that are morarate than those from unstructured
groups (Rowe and Wright 1999, Rowe and Wright 2001)
3.5.1 The ' step: selecting the panel experts

According the particularity of this study, the RDC& are under the direct
supervision of the PC&L department, so the opirabthe PC&L is more important
than others. At the same time, it's reasonablexfmeet than different departments
will have different preferences on different sulbgeso it's important to clarify the
original purpose of this study for all the parteis.

Then the author select 16 related experts as thel ppember: 8 staff from

PC&L department including 2 managers in chargehef RDC/CC; 3 staff from
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purchasing department in charge of logistics puwitita 4 staff from the
manufacturing department in charge of the partssitdrom the RDC/CC; 1 staff
from the IT department.

3.5.2 The 2¢ step: design the questionnaire

The author shows all the 19 indicators and 3 le¥@hnportance: very important,
relatively important and not important. And ask tpanelists to categorize 19
indicators into the 3 kinds of importance level dhd indicators which are deemed
as not important by over 75% panelists will be oé®ditor merged with other
indicators, and their reasons are expected toviollst the same time, the author
gives a clear indication that if any indicator wesnsidered inappropriate or
redundant or necessary to be changed by the paraalis related advice from the
panelists will be highly appreciated. The questare in the next round will be
adjusted according to their advice.( A.Michael &ma Ziglio, 2007)

Another advantage of the questionnaire is that thaper-to-paper
communication can leave the panelist enough timedasideration and avoid some
defects of face-to-face communication, like the somal interference.

3.5.3 The &' step: the analysis of the first round response

After author emails the questionnaires to all theglists, the response is very
interesting and suggestive. Thanks to EngineemUT idepartment and Manager Ye
in PC&L department, some indicators can be merggdther: Indicator L, Indicator
M and Indicator N can be defined as single indicatomed rate of completion of the
special PCRs; Indicator F can replace Indicatorb&gause the Indicator F is
measured on the basis of the Indicator E, if playsaccount is wrong, the inventory
data in the information system must be wrong; latic G can be replaced by
Indicator J, because nearly all incorrect stackoishd after the material has been
damaged.

According to statistics of the first round, thene dndicator B, Indicator D,
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Indicator E, Indicator G, Indicator K and Indicat@Q which are considered not

important by some panelists, although some rates hat achieved 75%.

Table 3.2-the indicators which are ranked as npbitant

act
m

rket

i
ere

ch

Indicator The reason from some panelists

Indicator B The market price is fluctuating all tivae, it's
difficult to define the average price; the contr
between SGM and RDC/CC is usually long te
service contract which is not related to the ma
price very much.

Indicator D The first bid is usually tentative, whihas nof
much reference value.

Indicator E It can be replaced by Indicator F.

Indicator G It can be replaced by Indicator J.

Indicator K PCR is only paid by SGM after the PGR
shut down. If the PCR is not closed in time, th
will be delayed payment for the supplier, wh
will have no negative impact on SGM.

Indicator Q This indicator is nearly 100% all tivae, so it

nearly has no reference value.

3.5.4 The &' step: prepare the second round questionnaire

This questionnaire is modified from the first rougdestionnaire, the detailed

are as follow:

The indicator L/M/N can be merged as rate of cotnpheof the special PCRs,

which | call Indicator T;

Indicator F can replace Indicator E;

Indicator J can replace Indicator G;
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Indicator T, Indicator F, Indicator J, Indicator Bydicator D, Indicator K and
Indicator Q are attached into the questionnairels thie above reasons.
3.5.5 The 5th step: the analysis of the first roundesponse

After author emails the modified questionnairesltdhe panelists, the response
of the second time is generally consistent. The ingdortant indicators and the
merged indicators are supported by their coherenlee. author thinks it's enough
evidently to get the result and not necessary dothér iteration, now the refined
indicator system of 11 indicators is shown below:

Table 3.3-the refined indicator tree

parts fields Indicators

Finance Cost contrgl Indicator A: the saving rate of contract price camgul

with the PR’s(purchasing request) budget

Indicator C: the saving rate of price of per hamglli
activity of this year compared with price of per

handling activity of last year

Business | logistics Indicator F: rate of inventory Accuracy in System
internal stabilization| Indicator H: rate of JIT delivery
process Indicator I: rate of streamline shut down

Indicator J: rate of material damaged

logistics Indicator T: rate of completion of the special PCRs

flexibility Indicator O: rate of completion of special cargo

requirement

Study and compliance | Indicator P: rate of IT system shut down

growth Indicator R: rate of error transit report on PCR.

Indicator S: rate of right audit report
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4. The supplier’s performance evaluation with AHP

4.1 The 1st step: designing the questionnaires

In this part, the author designs 6 pairewise compar matrices for the
indicators’ relative weights according to Table:3.5

Pairewise Comparison Matrices A which reflectsfihs tier including Finance,
Business internal process, Study and growth;

Pairewise Comparison Matrices B which reflects #ezond tier of Business
internal process including logistics stabilizatidagistics flexibility;

Pairewise Comparison Matrices C which reflects thied tier of cost control
including Indicator A and Indicator C;

Pairewise Comparison Matrices D which reflects tiwrd tier of logistics
stabilization including Indicator F, Indicator Hntlicator | and Indicator J;

Pairewise Comparison Matrices E which reflects thed tier of logistics
flexibility including Indicator T and Indicator O;

Pairewise Comparison Matrices F which reflects thed tier of compliance
including Indicator P, Indicator R and Indicator S.

Then the author designs the pairewise comparisotriaes Y for relative
weights with respect to proximity to each indicator

Table 4.1- Pairewise comparison matrices Y

proximity to the Indicatof RDC CcC
X(X=AJIC/F/H/NIITIOIPIR
IS)

RDC

CC

The questionnaire informants are asked to rankirtiportance level of each

indicator by comparing with each other. The impocta level can be seen in Table
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2.5.

4.2 The 29 step: distributing the questionnaires

The author selects 40 staff from the above 4 deysnts:
purchasing/PC&L/manufacturing/IT, 10 staff per deypeent for the email interview.
The reason for doing so is that the AHP is a stibveanethod which has some
inevitable disadvantages like the deviation by ghmeference of the informants:
informants from one department probably will oveighethe indicators of this
department. So the author balanced the number fdrmiants among the
departments to reduce the subjective deviation.

The author distributes the relevant Pairewise Coispa Matrices only to
relevant department, except the Pairewise Compahsairices A (the first tier) is
for all. For example, the Pairewise Comparison Mas C is only distributed to
purchasing department, because the purchasing tdepdris the experts in cost
control and their opinion on this question will bighly appreciated, while the staff
from the other department will not be qualifiecdthis for their unacquaintance.

Because the ranking is rather time consuming, titleoa is just going to run the
guestionnaire ranking interviews for once. For miizing the all kinds of deviation,
the author will introduce how to evaluate the AHPafik weight of indicators,
explain how the author will use these questionsaaed the purpose for this study,
provide some related data in the above Delphi ntethbout deciding what
indicators are very important and relatively impoitt and the process to perfect the
indicator system, and hope them to consultant thighauthor when they can’t make
decisions. The author believes this additional rimiation will help to get the most

precise result.

4.3 The ¥ step: the questionnaire analysis

Thanks to the cooperation of the informants inedéht departments and the
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high emphasis of top managerial level, the questiors are retrieved successfully,
total 40 questionnaires are obtained and no omasising. This process costs about 2
weeks, during which the informants are seen vetgrasted in the study and

frequently send E-mails to ask what they still wenadbout.

The author finds that the data in these questioesare relative inspiring='1
the data shows that the informants in one depattraknost have consensus of
opinions, the abnormal value is a very few?, 2he different departments doesn't
show much overestimate on their own importance a@edformance, which
nevertheless exists in somehow extent.

Then the author calculates the arithmetic mearafiothe figures from the 40
guestionnaires in the new method:

The traditional method is to calculate the sum lbfttee figures in the same
blank of all received valid questionnaires, andtttee sum should be divided by the
number of all received valid questionnaires totgetarithmetic mean.

But the value in traditional method is usually astimated by those figures
which are bigger than 1 in the occasion of the xistence of figures bigger than 1
and smaller than 1.

So the author thinks that we can use the symmeéwradae system to substitute
the AHP-9-rank value system.

Table 4.2-the symmetrical value system

AHP-9-rank| 1/9| 1/8 | 1/7|1/6 | 1/5|1/4|1/3|1/2/1|2|3(4|5|6|7|8|9

symmetrical| -8 | -7 | -6 | -5| 4| -3| -2| -1| 01/2|3|4|/5/6|7|8

The symmetrical value system can avoid the ovenesibn problem in
AHP-9-rank problem, because the figures smallen thaare translated into the
negative value with the same symmetrical absolateevto have the same weight in
the sum calculation.

After the sum of the symmetrical value is get,I#aneeds to be divided by the
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number of the received valid questionnaires tatlgetsymmetrical mean value, then
the symmetrical mean value will be translated itlte AHP-9-rank mean value
according to table 4.2. It's worthy to mention thia means will be rounded up if it
IS not integer.

Next the author fills the AHP-9-rank mean of eantigator into the 6 Pairewise
comparison matrices for the indicators’ relative ightgs and 11 Pairewise

comparison matrices for relative weights with respe proximity to each indicator.
4.4 The 4th step: the data calculation

Suppose that the value function has the form (Rdhdl .R, 2003):

v(y) =Ei, s

Define the weight ratio by:

_ i,
UJ[j = —

.
|

Note that, for any i, j, k indexes:

-1

Wi = Wy 7, Wy T W * WL

Define the matrix of weight ratios as ;] 5.q:

oy oy @\
W W Wq
Wz g W3
Wy s Wy
©q ©q o
O Gda r-'-"q.-"

A matrix W is called consistent if its componendsisy the equalitiesw;; = =
|

wy; = wy+ wy; forany i, jand k.

But these 2 requirements are not usually met asdinge time, so we estimate or
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elicit the weight ratiow;; by a;; and let A=[a;]5. be the matrix of componenta;f.

Furthermore, asw; = w;; 7, only a;, j> i need to be assessed.

Since A is found as an approximate for W, whendbesistency conditions are

almost satisfied for A, one would expect that thernmalized eigenvector

corresponding to the maximum eigenvector of A, detdy ..., will also be close

to w.

Theorem 1. The maximum eigenvalée, , of A is a positive real number
(Walailak Atthirawong and Bart MacCarthy, 2002).
Let & be the normalized eigenvector correspondingttg . of A. Then &>

0 for

alll1<i<aq.
Theorem 2. The maximum eigenvalue of A satisfiesitiequality CR= 0.1.

CR=Z

Rl

Cl= (4 .- D(a-1)

Table 4.3-Average random index (RI) based on matr&

q 1 2 3 4 5 6 7 8 9

RI 0.0 0.0 0.58 0.90 1.12 1.24 1.32 141 1.45

Source: Saaty, T.L, 2000cundamentals of Decision Making and Priority TheoBnd ed.
Pittsburgh,PA: RWS Publications.

Let's take the Pairewise Comparison Matrices Agicaimple:
The Pairewise Comparison Matrices A finally comgs with the arithmetic

mean of the total 40 questionnaires.
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Table 4.4-Pairewise Comparison Matrices A

Finance Business Study and
internal process growth
Finance 1 1/3 4
Business 3 1 8
internal process
Study and 1/4 1/8 1
growth

Then the author calculates the priority of eachcatr, which is the normalized

geometric means of the rows.

The geometric means are computed as:

my = J1%x1/3x4=1.101

an, =33 x1x8=2.884

e = s-l:l. 1
3 '\] a

iy

P = g tig ting
g

Pz = g tgtang
-1

P: =

g tgtang

—_—
SX X 1=0.314

=0.256

=0.671

=0.073

P, P23 are the relative priority for Finance, Businesteiinal process, Study

and growth.

Then the author will test whether the consisterarydgion is almost satisfied.

Let us consider the following matrix:
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0.256
, P=10671

0.073

Tofind » __  we solve det[AxI]=0, that is:

1-2 1/3 4
det[ 3 1-1 8 J=0
1/4  1/8 1-—3

3(1—M)-(1-2)"3-8/12-12/8=0
At the beginning the author starts to think aboutise the Excel spreadsheet to

figure out the value o#, but later the author dismisses this idea for:

1st, we only can get the unique-solution by Expeéadsheet when it is possible
for get one, but thet _  should be retrieved by comparing all the valuesh of

(even some values should be imaginary numbers wikichission impossible for

Excel spreadsheet calculation), so we need todigut all the values 0.

2" the Newton-Laphson iteration is usually limiteg the Excel spreadsheet
calculation capacity. When we use the SOLVER ofdEspreadsheet to calculate the
equation in one unknown, should these equationgn@ unknown be limited to
linear, quadratic and cubic equations. Any equation one unknown of
more-than-3-order will be beyond the capacity of Excel sprémds. However, this
thesis has an equation df drder.

So the author starts to understand and know hows® the software of
MATLAB with the help of my two best friends: Li Chg who majors in
mathematics in Shanghai Jiaotong University and Siyuan who majors in
mathematics in Zhejiang University.

MATLAB is a numerical computing environment and gr@amming language.

Created by The MathWorks, MATLAB allows easy matmanipulation, plotting of
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functions and data, implementation of algorithm®ation of user interfaces, and
interfacing with programs in other languages. Althlo it specializes in numerical
computing, an optional toolbox interfaces with Maple symbolic engine, allowing

it to be part of a full computer algebra system.

<) MaTLAB
File Edit Debug Desktop ‘Window Help

D | ¥ BmB oo | % | Current Directory: Di'Program Files\WATLABTL\work ~ [ ]

Shortcuts (] How to Add (2] $hat' s New

Workspace LIl Command Window

= B B e 5‘ Il - |seack: Base 7 8 g

Tane | valne s o
He 10333334318, double 2
Hd [3018300:0-00. .. double fcomplexy || 7 %~ 07-5-23 EF11:38 —%
He [0.35466 0.17733-... double [complex) || »7 B=LL 173 453 1 8144 178 1]
B

1.0000 0.3333 4. 0000 F

3.0000 1.0000  8.0000
il I 0.2500  0.1250  1.0000
Current Directory | Workspace |
?? [w,dl=eiz(B)
Command History 2 x
NG e b e ¥
~B=[1 143 4;3 1 8;1/4 1/8 1]
o[, dl=eig (B) 0. 3547 0.1773 - 0,30711 0. 1773 + 0.30714
0. 9285 -0, 8265 -0, 5265
0. 1015 0.0507 + 0.0879i 00507 - 0.0879i
foees
3.0183 i i
0 -0.0001 + 0, 23481 0
0 0 ~0.0001 - 0.23481
3 =
[#rstary

Figure 1-MATLAB for Pairewise Comparison Matrices A

With the help of MATLAB 7.13= 3.0183, -0.0091 + 0.2348i, -0.0091 - 0.2348i
So k__ =3.0183

Cl = (3.0183- 3)/(3-1)=0.00915
RI=0.58

CI1 00915
CR=—=
RI oLEE

=0.015& 0.1

So the Pairewise Comparison Matrices A is condiséend the priorities for
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Finance, Business internal process, Study and rawlitbe acceptable.

With the same calculation method and process, tiogites of other pairewise

comparison matrices and can be obtained. Luckilythe pairewise comparison

matrices are consistent and no further researchadgustment is needed. These

pairewise comparison matrices are attached ingheradix of the thesis.

The relative weight (priority) table will show ialile 4.5:

Table 4.5-the indicator tree with relative weight

parts

Fields

indicators

Finance (0.256)

Cost control (0.256)

Indicator e saving rate

of contract price compare
with the PR’s(purchasin
request) budget (0.192)

174

d

Q

Indicator C: the saving rat
of price of per handling
of this

activity year

compared with price @
per handling activity o

last year (0.064)

—

f

Business internal proce

(0.671)

s$0gistics
(0.537)

stabilization

Indicator F: rate o

inventory  Accuracy in

System (0.027)

i

Indicator H:

delivery (0.061)

rate of JIT

Indicator |1 rate oOf
streamline  shut dow
(0.352)
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Indicator J: rate of materia

damaged (0.098)

logistics flexibility (0.134) | Indicator T: rate of

completion of the specia

PCRs (0.112)

Indicator O: rate of
completion of special

cargo requirement (0.022

Study and growth (0.073)| Compliance (0.073) IndicatP: rate of IT
system shut down (0.05)

Indicator R: rate of error
transit report on PCR.

(0.015)

Indicator S: rate of right

audit report (0.009)

0.152
0.054

0.027
0.0e1
0.352

So = 0.088
0.112
0022
@.05

001z
0.009

The table of relative weights with respect to pnoity to each indicator will

show in table 4.6:
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Table 4.6-the relative weights with respect to proty to each indicator

Indicato| A C F H | J T O P R S

r

RDC 0.75/0.33 |0.8 | 0.87|0.66 | 0.75]0.16 | 0.2 | 0.75| 0.33 | 0.33

3 5 7 7 3 3
CcC 0.25/0.66 | 0.2 | 0.12|0.33 |0.25]0.83 | 0.8 | 0.25]| 0.66 | 0.66
7 5 3 3 7 7

SO ¥rpc =075 0333 0.8 0875 0667 075 0167 0.2 075 0333 0.333)
¥cc = (025 0667 0.2 0.125 0333 0.25 0833 08 025 0667 0.667)

According to the formulax(y) =X, w7y,

(0192
0.064
0.027
0.0l
0.352

v ( ¥rpc )= (0.75 0333 0.2 0875 0&67 075 0167 02 075 0333 0.333) 00sE | =

o.0zz

0.015
\0.009,

0.617

V(¥co)=(0.25 0667 0.2 0125 0333 025 0833 08 025 0.667 0.667)X 0.0s8 =0.385

4.5 The %" step: the conclusion and the constructive advice

It's clear that the performance of RDC is betterHaitong is more preferential
to be chosen as the single supplier. From the t&lewe can clearly see that the
indicator A (the saving rate of contract price camga with the PR’s budget) and the

indicator | (rate of streamline shut down) are dwanit indicators, they together
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occupy more than half weight of the total indicati@e. The RDC performs better
than the CC both in indicator A and indicator I, ighcan be seen as the key
successful elements to prevail against the CChdf@C can gain better scores in
indicator A and indicator I, will the situation lbeversed certainly. So it's obvious to
consider indicator A and indicator | as key perfanoe indicators for the inbound
logistics provider, which can perform the guidangle for tentative and preparatory

logistics supplier evaluation before the comprehensvaluation.
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5. The summary

Nowadays, the competition among the automotive rizawrer is heating up
every day, all the companies are pursuing the ndsthto reduce the cost and
improve the quality. In such environment, SGM icomsidering its logistics
framework, and starts to reduce the number of tmgisnumber. The author is
engaged in this research for the top managerial,lend hope to contribute to the
right strategy, which is the purpose of this thesis

The thesis first uses the BSC as the referenceuotsre the indicator system.
The BSC method is powerful strategic decision teghich measures the whole
company in a comprehensive way; however, it dodénthe supplier management
perfectly. So the author should change the viewpafithe BSC from the customers’
eye, which is considered as the biggest creativet pd this thesis. Then this initial
indicator system is perfected and refined by Delptethod with 2 rounds of
questionnaire, next the author use the AHP metlwdigcide the weight and
performance of each indicator and summarize the ionclusion during which the
author believes that the preparatory work is eroelidone for all the calculation
process is smoothly done.

The author hopes this thesis will be the milestofeevolution of SGM’s
logistics system. And the other research methodgefllly the objective methods,

can be applied on the basis of it.
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Appendix:

iIndicator  explanation,  pairewise

comparison matrices and questionnaires

Part A, The attached indicator explanation table b&w:

Indicators Definition and Explanation

Indicator A | Indicator A=(budget- contract price)/ budget

Indicator B | Indicator B=(average market open price- contradtepf average
market open price

Indicator C | Indicator C=( price of per handling activity of tagear- price of per
handling activity of this year)/ price of per haindl activity of last
year

Indicator D | Indicator D=( the first bid price- the final bidipe)/ the first bid price

Indicator E | Indicator E=the correct physical account times /tbh&al physical
account times

Indicator F | Indicator F=numbers of accurate inventory inputsito
system/numbers of total inventory inputs into Siyste

Indicator G | Indicator G=numbers of correct stack/ the numbeotfl stack

Indicator H | Indicator H=number of JIT delivery/number of totilivery

Indicator | | Indicator I=the time of streamline shut down whate attributed by
logistics error/ the time of streamline on duty

Indicator J | Indicator J= the amount of damaged materials/dted thaterials

Indicator K | Indicator K=the number of PCRs closed in time/tb®lt number of
PCRs
After a PCR is physically met, the RDC/CC shouldsel this PCR in
the information system.

Indicator L | Indicator L=the number of completed enlarged PGR®hber of tota
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enlarged PCRs
Sometimes, the plants want more parts than nosoahey will order

more in the next PCR, which is called enlarged PCR.

Indicator M

Indicator M=the number of completed advanced PQRshber of
total advanced PCRs

Sometimes, the plants want parts earlier than norsmathey will
order the next PCR to be carrier on earlier, whechalled advanced

PCR.

Indicator N

Indicator M=the number of completed additional PCRsmber of
total additional PCRs

Sometimes, the last PCR happens some accident wiaoh be
finished, so the plants need new PCR to fill up,cWwhis called
additional PCR

Indicator O

Indicator O=the amount of completion of special goa

=

requirement/the amount of total special cargo regouent
special cargo requirement means special cargo gsoge like

package, storage, transportation, etc

Indicator P

Indicator P=the time of IT system shut down/ thmeetiof IT system on

duty

Indicator Q

Indicator Q=the number of late conformation repotite number of
total conformation reports
After the RDC/CC receives the PCR, she should mespavith a

conformation report in 15 minutes.

Indicator R

Indicator R=the number of error transit reports titumber of total

transit reports

When the parts are transited from one place toh@&nothe RDC/C(
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should give a transit report to SGM.

Indicator S | Indicator S=number of right audit reports/ numbér total audit
reports
RDC/CC should do the audit reports every week BMS SGM will

randomly check the audit report of RDC/CC. If thadia report is

right, we call it right audit report.

Part B, The attached Pairewise Comparison Matricebelow:

Pairewise Comparison Matrices B

logistics logistics priority
stabilization flexibility
logistics 1 4 0.8
stabilization
logistics 1/4 1 0.2
flexibility
Because P=2, it must be consistent.
Pairewise Comparison Matrices C
Indicator A Indicator priority
C
Indicator A 1 3 0.75
Indicator C 1/3 1 0.25
Because P=2, it must be consistent.
Pairewise Comparison Matrices D
Indicator F| Indicator | Indicator | Indicator J| Priority
H I
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Indicator

F

1/3

1/9

1/4

Indicator

H

1/6

1/2

0.114

Indicator |

9

0.655

Indicator J

4

1/5
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Figure 2-MATLAB for Pairewise Comparison Matrices D

Amae =4.0974, C1=0.0325, RI= 0.9, CR=0.G360.1, so it must be consistent.

Pairewise Comparison Matrices E

Indicator T

Indicator O

Priority

Indicator T

1

5

0.833

Indicator O

1/5

1

0.167

Because P=2, it must be consistent.
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Pairewise Comparison Matrices F

Indicator P

Indicator R

Indicator S Priority
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2 0.2

Indicator S

1/5

1/2

1 0.117

<) MATLAB =l -
File Edit Debug Desktop ‘Window Help
D | ¥ BmlB o o« [ % | Current Directory: Di'Program Files\WATLABTL\work ~ [ ]
Shortcuts (] How to Add (2] $hat' s New
Curre D:\Program Files\MATLAB71" work LRl Command Window A ox
i YR
#11 Files !F:le Type ]S:ze Lazt Mad To get started, select MATLAB Help or Demos from the Help menu.
>y A=[1 4 51/ 1 2;1/6 1/2 1]
A=
10000 4,0000  5.0000
02600 l.0000  2.0000
02000 0.B000  1.O000
o ] 3 > Lo, dlzeig )
Current Directory | forkspace | e
Command History a x
0. 8471 . 8471 0. 8471
‘“%__BUEI_EI»E; ;F;F?:g?l;;%l/s i 0. 2769 ~0.1385 + 0.2398i -0.1385 - 0.23981
e o ] 0. 1620 -0.0810 - 0.1403i -0.0810 + 0, 14034
o[, d]=edg (B)
~C=[1 3143 1]
o[, d]=eig (C) e
D=[11/3 1/9 1443 1 146 1/2;9 6 1 54 2 1/5 1]
EleEey u :
i 4=[1 4 5174 i o 15 142 1] : LR R g
S - ' i i -0.0123 - 0.27261
oo [v, d]=eig (4)
¥

= € g o 204l

1
<) MATLAB

Figure 3-MATLAB for Pairewise Comparison Matrices F
Amax = 3.0246, CI=0.0123, RI= 0.58, CR= 0.02%¥2 0.1, so it must be
consistent.

Pairewise Comparison Matrices,

Indicator A RDC CC Priority
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RDC 1 3 0.75

CC 1/3 1 0.25
Because P=2, it must be consistent.

Pairewise Comparison Matrices:

Indicator C RDC CcC Priority

RDC 1 1/2 0.333

CcC 2 1 0.667
Because P=2, it must be consistent.

Pairewise Comparison Matricés

Indicator F RDC CcC Priority

RDC 1 4 0.8

CC 1/4 1 0.2
Because P=2, it must be consistent.

Pairewise Comparison Matrices;

Indicator H RDC CcC Priority

RDC 1 7 0.875

CcC 1/7 1 0.125
Because P=2, it must be consistent.

Pairewise Comparison Matriceés

Indicator | RDC CC Priority

RDC 1 2 0.667

CcC 1/2 1 0.333

Because P=2, it must be consistent.

Pairewise Comparison Matrice§
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Indicator J RDC CcC priority

RDC 1 3 0.75

CcC 1/3 1 0.25
Because P=2, it must be consistent.

Pairewise Comparison Matrices

Indicator T RDC CcC Priority

RDC 1 1/5 0.167

cC 5 1 0.833
Because P=2, it must be consistent.

Pairewise Comparison Matriceég,

Indicator O RDC CcC Priority

RDC 1 1/4 0.2

CcC 4 1 0.8
Because P=2, it must be consistent.

Pairewise Comparison Matricés

Indicator P RDC CcC Priority

RDC 1 3 0.75

CcC 1/3 1 0.25
Because P=2, it must be consistent.

Pairewise Comparison Matriceég

Indicator R RDC CcC Priority

RDC 1 1/2 0.333

CC 2 1 0.667

Because P=2, it must be consistent.

Pairewise Comparison Matriceég
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Indicator S RDC CC priority

RDC 1 1/2 0.333

CC 2 1 0.667

Because P=2, it must be consistent.

Part C, The attached questionnaires below:

The questionnaire for first round of Delphi method

Ladies and gentlemen:

This questionnaire is designed for the researdRE/CC performance evaluation.
The coordinator has designed 19 indicators in Zeesp(cost control, logistics
stabilization, logistics flexibility and compliancéor the all-rounded performance of
RDC/CC, but these 19 indicators are somehow redun&a the coordinator hopes
that all of you can rank 19 indicators into 3 levef importance: very important (the
1% rank), relatively important (the"®rank) and not important (thé®3ank). In the
blank “rank row”, please enter the rank level, {ik& 2" 3¢,

The indicators which are deemed as not importanowsr 75% panelists will be
omitted or merged with other indicators. So pleemek the indicators from an
adiaphorous global view to avoid departmental pezfee.

If possible, the reasons why the indicators are&kednas not important and the
suggestions about how to improve the indicatoresysire expected to follow at the

bottom of the questionnaire.

aspects indicators Rank

Cost Indicator A: the saving rate of contract price

control compared with the PR’s(purchasing request)
budget
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Indicator B: the saving rate of contract pr

compared with the average market open price

ce

Indicator C: the saving rate of price of per

handling activity of this yar compared with

price of per handling activity of last year

Indicator D: the saving rate of the final bid price

compared with the first bid price

logistics
stabilizati

on

Indicator E: the rate of the correct physi

account

cal

Indicator F: rate of inventory Accuracy in System

Indicator G: rate of rightness of storage

Indicator H: rate of JIT delivery

Indicator I: rate of streamline shut down

Indicator J: rate of material damaged

Indicator K: rate of PCR (part conveyance

request) closed in time

logistics

flexibility

Indicator L: rate of completion of the enlarg

PCRs

ed

Indicator M: rate of completion of the advanged

PCR

Indicator N: rate of completion of the additional

PCR

Indicator O: rate of completion of special cargo

requirement

Complian

Indicator P: rate of IT system shut down
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ce

PCR

Indicator Q: rate of late conformation report| of

Indicator R: rate of error transit report on PCR.

Indicator S: rate of right audit report

If you have any ideas or suggestions, please Wweite:

Thank you & Best Regards

Wang Jian

GP, Purchasing Department

Shanghai General Motors

The questionnaire for second round of Delphi method

Ladies and gentlemen:

Thanks for your active participation in the firgtund questionnaire research. We

have achieved encouraging results. The reasonghehindicators are ranked as not

important and the suggestions by different parelesbout how to improve the

indicator system are followed in the below table:

Indicator

The reason from some panelists

Indicator B

The market price is fluctuating all the
time, it's difficult to define the average
price; the contract between SGM and
RDC/CC is usually long term service
contract which is not related to the

market price very much.

Indicator D

The first bid is usually tentative,
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ot

14

which has not much reference value.
Indicator E It can be replaced by Indicator F.
Indicator G It can be replaced by Indicator J.
Indicator K PCR is only paid by SGM after t
PCR is shut down. If the PCR is n
closed in time, there will be delaye
payment for the supplier, which will ha
no negative impact on SGM.
Indicator Q This indicator is nearly 100% all t
time, so it nearly has no reference valu
Indicator L They can be defined as sin
Indicator M indicator named rate of completion of t
Indicator N special PCRs

According to the results of first round,

refine the ranking of indicators in this

the cooator hopes that you will further

secondmduThe requirements of second

round is the same as the first round, and alsmuf lyave any idea or suggestion,

please write down at the bottom of the questiomnair

aspects indicators

rank

Cost
control compared with

budget

Indicator A: the saving rate of contract pri

the PR’s(purchasing

ce

request)

Indicator B: the saving rate of contract pr

compared with the average market open price

ce

price of per handling activity

Indicator C: the saving rate of price of p

handling activity of this year compared w

er

of last year

48



Indicator D: the saving rate of the final bid pri

compared with the first bid price

ce

logistics | Indicator E: the rate of the correct physical
stabilizati | account
on Indicator F: rate of inventory Accuracy in System
Indicator G: rate of rightness of storage
Indicator H: rate of JIT delivery
Indicator I: rate of streamline shut down
Indicator J: rate of material damaged
Indicator K: rate of PCR (part conveyance
request) closed in time
logistics | Indicator L: rate of completion of the special
flexibility | PCRs
Indicator O: rate of completion of special cargo
requirement
Complian | Indicator P: rate of IT system shut down
ce Indicator Q: rate of late conformation report |of

PCR

Indicator R: rate of error transit report on PCR.

Indicator S: rate of right audit report

If you have any ideas or suggestions, please Wweite:

Thank you & Best Regards

Wang Jian

GP, Purchasing Department
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Shanghai General Motors

The questionnaire of AHP method for purchasing depdament

Ladies and gentlemen:

This questionnaire is designed for the researdRE/CC performance evaluation.
The coordinator has designed 11 indicators in 4e@sp(cost control, logistics
stabilization, logistics flexibility and compliancéor the all-rounded performance of
RDC/CC. The 11 indicators are well refined by thelghi method that we have
reduced the redundancy and made some constructjustment. The existing 11
indicators are believed to be effective and impurta

The questionnaires will contain several tables \imks for you to fill. The blank
is the relative weight you should decide for ondigator compared with another.
The coordinator hopes that all the informants wahk the relative weight of
indicators and the relative weights with respectptoximity to each indicator

according to the instruction of below table:

Numerical Verbal Terms Explanation
Values
1 Equally important Two  elements have  equal
importance regarding the element |in
higher level
3 Moderately more Experience or judgment slightly
important favors one element
5 Strongly more Experience or judgment strongly
important favors one element
7 Very strongly more Dominance of one element proved
important in practice
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9 Extremely  more The highest order dominance of one

important element over another

2,4,6,8 Important Compromise is needed

Intermediate values

For example:

apple

Banana 3

This means that banana is moderately more impottan apple or the banana
performs moderately better than the apple. It'stijoto mention that the relative
weight for the apple compared with the banana rbast/3, the reciprocal value of
the relative weight for the banana compared wiéhapple.

However, in this case, different department wilteiwe different questionnaires,
which means that only the certain questionnaire @ distributed to related

department.

So | hope all the informants will complete thesesjionnaires below smoothly. If
you have any questions, please contact me. Thank®fir participation.

The relative weight of each indicator:

Finance (How Business internal Study and
can the suppliersprocess (How cangrowth (How can

save money for thethe supplier help tothe supplier help t

U

purchaser?) improve the| improve the
purchaser’s purchaser’s

business internalpersonnel, system

process?) and organizationg

structure)

Finance
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Business

internal process

Study and

growth

Finance(cost control)

Indicator A Indicator C (the
(the saving rate ofsaving rate of price o
contract pricg per handling activity
compared with the of this year compare
PR'’s budget) with  price of pern
handling activity of

last year)

Indicator A:

Indicator C:

The relative weights with respect to proximity &k indicator:

Indicator A (the saving rate of contra

price compared with the PR’s budge

dRDC CC
0

RDC

CC

Indicator C (the saving rate of price
per handling activity of this yea
compared with price of per handlir

activity of last year)

ORDC CC

11

g

RDC

CC
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Thank you & Best Regards

Wang Jian

GP, Purchasing Department

Shanghai General Motors

The questionnaire of AHP method for PC&L department

Ladies and gentlemen:

This questionnaire is designed for the researdRE/CC performance evaluation.

The coordinator has designed 11 indicators in 4e@sp(cost control, logistics

stabilization, logistics flexibility and compliancéor the all-rounded performance of

RDC/CC. The 11 indicators are well refined by theldhi method that we have

reduced the redundancy and made some construajustment. The existing 11

indicators are believed to be effective and impurta

The questionnaires will contain several tables witmks for you to fill. The blank

is the relative weight you should decide for ondigator compared with another.

The coordinator hopes that all the informants wahk the relative weight of

indicators and the relative weights with respectptoximity to each indicator

according to the instruction of below table:

ual

n

y

Numerical Verbal Terms Explanation
Values

1 Equally important Two elements have eq
importance regarding the element
higher level

3 Moderately more Experience or judgment slight

important favors one element
5 Strongly more Experience or judgment stron

gly
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important favors one element

7 Very strongly more Dominance of one element proved
important in practice

9 Extremely  more The highest order dominance of one
important element over another

2,4,6,8 Important Compromise is needed
Intermediate values

For example:

apple

Banana 3

This means that banana is moderately more impottan apple or the banana
performs moderately better than the apple. It'stijoto mention that the relative
weight for the apple compared with the banana rbhast/3, the reciprocal value of
the relative weight for the banana compared wighapple.

However, in this case, different department wiltewe different questionnaires,
which means that only the certain questionnairel @ distributed to related

department.

So | hope all the informants will complete thesesjionnaires below smoothly. If
you have any questions, please contact me. Thank®fr participation.

The relative weight of each indicator:

Finance (How Business internal Study and

can the suppliersprocess (How cangrowth (How can

A4

save money for thethe supplier help tpthe supplier help t¢
purchaser?) improve the| improve the

purchaser’s purchaser’s

>

business internalpersonnel, syster
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process?)

and organization

structure)

Finance

Business

internal process

Study and

growth

Business

process

interna

logistics stabilization

logistics flexibility

logistics

stabilization

logistics flexibility

logistics | Indicator Indicator H| Indicator | (rate of Indicator J (rate
stabilizati | F(rate of| (rate of JIT| streamline  shut of material
on inventory delivery) down) damaged)
Accuracy in
System)
Indicator
F
Indicator
H
Indicator |
Indicator J

55
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logistics

flexibility | of the special PCRs)

Indicator T (rate of completio

nindicator O (rate of completion ¢

special cargo requirement)

f

Indicator

T

Indicator

@)

The relative weights with respect to proximity &k indicator:

Indicator F (rate of inventor

Accuracy in System)

yRDC

CC

RDC

CC

Indicator H (rate of JIT delivery)

RDC

CC

RDC

CC

Indicator | (rate of streamline sh

down)

URDC

CC

RDC

CC

Indicator J (rate of material damage

i) RDC

CC

RDC

CC
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Indicator T (rate of completion of theRDC CcC

special PCRs)

RDC

CC

Indicator O (rate of completion ¢fRDC CcC

special cargo requirement)

RDC

CC

Thank you & Best Regards
Wang Jian
GP, Purchasing Department

Shanghai General Motors

The questionnaire of AHP method for manufacturing

department

Ladies and gentlemen:

This questionnaire is designed for the researdRE/CC performance evaluation.
The coordinator has designed 11 indicators in 4e@sp(cost control, logistics
stabilization, logistics flexibility and compliancéor the all-rounded performance of
RDC/CC. The 11 indicators are well refined by thel@hi method that we have
reduced the redundancy and made some construatjustment. The existing 11
indicators are believed to be effective and impurta

The questionnaires will contain several tables witmks for you to fill. The blank

is the relative weight you should decide for ondigator compared with another.

The coordinator hopes that all the informants wahk the relative weight of
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indicators and the relative weights with respectptoximity to each indicator

according to the instruction of below table:

Numerical Verbal Terms Explanation
Values
1 Equally important Two  elements have  equal
importance regarding the element |in
higher level
3 Moderately more Experience or judgment slightly
important favors one element
5 Strongly more Experience or judgment strongly
important favors one element
7 Very strongly more Dominance of one element proved
important in practice
9 Extremely  more The highest order dominance of one
important element over another
2,4,6,8 Important Compromise is needed
Intermediate values
For example:
apple
Banana 3

This means that banana is moderately more impottan apple or the banana

performs moderately better than the apple. It'stijoto mention that the relative

weight for the apple compared with the banana rbasit/3, the reciprocal value of

the relative weight for the banana compared wiéhapple.

However, in this case, different department wilteiwe different questionnaires,

which means that only the certain questionnaire @ distributed to related

58



department.

So | hope all the informants will complete thesesjionnaires below smoothly. If

you have any questions, please contact me. Thank®fir participation.

The relative weight of each indicator:

Finance (How Business internal Study and

can the suppliersprocess (How cangrowth (How can
save money for thethe supplier help tothe supplier help t

purchaser?)

U

improve the| improve the
purchaser’s purchaser’s

business internalpersonnel, system

process?) and organizationg

structure)

Finance

Business

internal process

Study and
growth

Business interna

process

logistics stabilization

logistics flexibility

logistics

stabilization

logistics flexibility

logistics | Indicator

stabilizati | F(rate

of

Indicator

(rate of

H| Indicator I (rate of Indicator J (rate

JIT| streamline  shut of material
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on

inventory
Accuracy in

System)

delivery)

down)

damaged)

Indicator

F

Indicator

H

Indicator |

Indicator J

logistics

flexibility

Indicator T (rate of completio

of the special PCRS)

nindicator O (rate of completion ¢

special cargo requirement)

Df

Indicator

T

Indicator

O

The relative weights with respect to proximity &k indicator:

Indicator

Accuracy in System)

F (rate of inventor

YRDC

CC

RDC

CC

Indicator H (rate of JIT delivery)

RDC

CC

RDC

CC
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Indicator | (rate of streamline sh

down)

URDC

CC

RDC

CC

Indicator J (rate of material damage

) RDC

CC

RDC

CC

Indicator T (rate of completion of th

special PCRs)

eRDC

CC

RDC

CC

Indicator O (rate of completion ¢

special cargo requirement)

fRDC

CC

RDC

CC

Thank you & Best Regards
Wang Jian
GP, Purchasing Department

Shanghai General Motors

The questionnaire of AHP method for IT department

Ladies and gentlemen:
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This questionnaire is designed for the researdRE/CC performance evaluation.

The coordinator has designed 11 indicators in 4e@sp(cost control, logistics

stabilization, logistics flexibility and compliancéor the all-rounded performance of

RDC/CC. The 11 indicators are well refined by theldhi method that we have

reduced the redundancy and made some construatjustment. The existing 11

indicators are believed to be effective and impurta

The questionnaires will contain several tables \itmks for you to fill. The blank

is the relative weight you should decide for ondigator compared with another.

The coordinator hopes that all the informants wahk the relative weight of

indicators and the relative weights with respectptoximity to each indicator

according to the instruction of below table:

Numerical Verbal Terms Explanation
Values
1 Equally important Two  elements have  equal
importance regarding the element [in
higher level
3 Moderately more Experience or judgment slightly
important favors one element
5 Strongly more Experience or judgment strongly
important favors one element
7 Very strongly more Dominance of one element proved
important in practice
9 Extremely  more The highest order dominance of one
important element over another
2,4,6,8 Important Compromise is needed

Intermediate values
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For example:

apple

Banana

3

This means that banana is moderately more impottaan apple or the banana

performs moderately better than the apple. It'stijoto mention that the relative

weight for the apple compared with the banana rhast/3, the reciprocal value of

the relative weight for the banana compared wighapple.

However, in this case, different department wilkaee different questionnaires,

which means that only the certain questionnairel @ distributed to related

department.

So | hope all the informants will complete thesesjionnaires below smoothly. If

you have any questions, please contact me. Thank®fr participation.

The relative weight of each indicator:

Finance (How

can the suppliersprocess (How can

save money for thethe supplier help to

purchaser?)

Business

improve

purchaser’s busines

internal process?)

internal

the

sBYystem ang

Study and growth

(How can the supplie

help to improve the

purchaser’s personng

organizational

structure)

=

Finance

Business
internal

process

Study and
growth
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Study and Indicator P ( rate oL‘Indicator R (rate of

[ Indicator S (rate o

growth IT system shut error transit reporterror transit report o
down) on PCR) PCR)

Indicator P

Indicator R

Indicator S

The relative weights with respect to proximity ek indicator:

Indicator P ( rate of IT system sh

down)

uRDC

CC

RDC

CC

Indicator R (rate of error transit repg

on PCR)

IMRDC

CC

RDC

CC

Indicator S (rate of error transit repc

on PCR)

iRDC

CC

RDC

CC

Thank you & Best Regards
Wang Jian
GP, Purchasing Department
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Shanghai General Motors
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