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Abstract 

GLOBAL MANUF,\CTURING: A 
STUDY OF COl\fPANY 

INTEGRATION \\1THI N r\ 
COUNTRY 

By Herwan Yusmira 

Supervisor: Alan \\ 'right 

Institute of Technology and Engineering, l\fassey University 

Ahstrac/ 

A number of studies on Global l\fanufacturing Practices and the establishment 

of global company integra tion based on the similarity o f practices among 

countries or regions have been conducted in the past. Howe,-cr, ,-cry few 

studies ha\'e been conducted on the integratio n of companies within a country. 

This study, using a survey approach, inYestigates an integration method b:i sed 

on Global Manufacturing Practices data collected from small anJ medium 

manufacturing companies in Indonesia. 

The development of successful joint ventures, integration, and other forms of 

collaboration depend on the ability to successfully integra te the productio n 

acti\'ities (Gyula Vastag, 1993). Global l\fanufacturing Practices developed by D. 

Clay \'\'hybark, describe methods to examine the aspect of manufacturing 

acti,-ities based on the compatibility index (i.e. manufacturing practices) among 

participating companies around the world. The measurement of compatibility 

developed in his study is based on the data compiled by the Global 

Manufacturing Research Group (GMRG). Several comparisons, primarily based 

on statistical analysis, are helpful in understanding differences in manufacturing 

practices. 



Abs/me/ 

Using the Global Manufacturing Practices survey, the study cxarnine:; th~ 

pnticipani: pecceptions of (he manufacturing practices within t11eir companies. 

The survey subjects arc small and medium manufacturing firms (SMEs) from 

different regions of Indonesia. In addition to making general conclusion about 

manufacturing practices, the research proposes suggestions for development of 

integration based on measurements of the compatibility index of manufacturing 

practices relative to the Polman 1 base region. 

The study evidence indicates the folio-wing major finding: 

• The participating companies indicated that a manufacn.ning acti\·i tics 

database of Global Manufacturing Practices is an important knowledge 

resource and should be established on the basis of being clearly defined 

and accessible to all, including people outside the contributing companies. 

• To gain the most potential benefit , this data should be used for strategic 

planning prior ro collaboraoon. 

The findings of the study suggest that a success ful production acnnnes 

mtegration process is dependent, to some degree, on the compatibility of 

manufacturing practices between collaborati\·e parties. Further work, to 

confirm the suitability of the Compatibility Index for predicting actual 

compatibility, will be needed, but was judged to be beyond the scope of this 

thesis. 

1 l'olircknik i\lanufacrur Han<lung (Han<lung l'olyrcchnic for i\1anufactur<:), an J·:<luca,;onal insrirurion (s~<: 
chapter 4). 
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Chapter 1: lntrod11ctio11 

1 CLIAPTER 1: INTRODUCTION 

1.1 Project Area of Interest 

'71.1e concept qf "Martini Merger" J11as developed lo desoihe alliances Iha! 

had great promise .Jrom a boardroom standpoint h111 _jc,ilerl he,"u11.11' ?l 

operational detail.r. Qjie11, top executives en/er into a,_~reemmts for 

collaborating. These agreemmls must Ihm be made to J11ork al the opemlio11al 

le11el, and that is JJJhere the compatihili()' qf the ma111((ad11ri1~~ pmdii'e.r m11N.r 

info plqy ... " (D. Clqy lf7/!yhark, 199 3) 

" l\fanufacturing comperition in the global markets has poseJ straregic challcngL'S 

for e\·ery nation. In this global era, the national boundaries become less 

imponant than the ability ot- the manufacturing or!-!:111i1.:11i,11 t, , 1111d :111J secure 

its competiti,-e phce in the ,,·orld'' (Kenich.i Oh.mac_ J ')')fl) . The companies rhar 

do not plan for conrinuous imprm·ement in the conceptualization and 

implementarion of innovarive state of-the-art manufacturing sys tems will be 

marginal comperitors (Bidanda, Cleland, and Dhawadkar, 1993). To face this 

challenge, Indonesia has established cooperarion efforts in the field of science 

and technology. During the 1995 meeting of APEC's Science and Technology 

ministers in Beijing, it was agreed that member economies should accelerate 

their common efforts in science, technology, and research (Samadikun, 1991). 

Samadikun concluded that Indonesia has to prepare by de\·cloping its small and 

medium-s~zcd enterprises through technology-oriented knowledge and by 

strengthening the degree they collaborate as a group. 

A form of collaboration among comparues within a country is an important 

factor in the 25 years to come. In this era, Indonesia together with other APEC 

countries, has agreed to joint trade liberalism (Samadih.,m, 1991 ). This event will 

1-1 



Chapter 1: fot1vd11d1011 

have big inf1uences for l ndones;an rnanufact1.1ring maustncs consiJcring th:i.t 

they h::ivc to compete with mclti national industries. To face the challenge and 

to achieve the benefits of the situation, companies should have strong and \H:11-

developcd strategic cooperation systems. Such systems should consist of 

strategy for both planning and management including the use of al] information 

on manufacturing practices. 111c purpose of such infonnation is to help pro\-ide 

insights on the practices that lead to better perfonnancc and dc\·elop an 

understanding of where differences in practice between rwo parties might lead 

to problems (\Xlhybark, 1993). By achieving a database of such infonnation, 

Indonesian companies could have all the needed information p1-ior to the 

collaboration process taking place between them. 

I Jenee, the establishment of a manufacturing practices database within a country 

is impo rtant to the success of the integration process . Such data can be obtained 

b:1.sed on the Global l\lanufacturing Practices sm..-cr methodology . 

1.2 Research Problem 

In relation to the database aboYe, most companies in Indonesia ha\·e recently 

begun de\·eloping an infonnation system for the creation of a manufactrning 

database o rganized by the Biro Pusat Statisti.k2 (BPS). This data is intended to 

support manufacturing development. Any company looking for integration can 

search and gain info1mation about their prospecti\·e business partners, as can 

people outside the company such as suppliers, markets, and vendors. 

Nc\-crthelcss, it appears that this strategic planning manufacturing database 

covers only "regulation or policy". It is not intended for integration matters that 

are based on the production activities. Therefore, this study will seek to gather 

~ Him Pusat Sratistik (Sta tistics Central l\urcau). 

1-2 



Chapter 1: lntmd11c!io11 

such general data of manufacturir,g acm1.t1es based on glcb:11 ma!1ufactu:-ing 

tli~ory. 

GiYen the problem context abm-e, the objective of this study is to have 

information on production activities a\-ailablc for the Indonesian m;inufacturing 

com.munities, as well as people from outside the communities. Also based on 

these survey database results, the study w-ill investiga te the integration process. 

Companies haYe been surveyed in order to seek answers to the following 

research guestions det-i\-ed from the objecti\-e abm-e: 

• I low could a Global l\Ianufacruring Practices database be beneficial tu 

lndonesia manufacturing communities? 

• How should the collected clat:1 be considered as a strategic planning tool 

ro,,·ard companies' cooperation ,,ithin the counu-y;i 

• \\l1at arc the major factors related to the integration process under 

Global l\fanufacruring Practice~=-

1.3 Conceptual framework and study method 

Referring to the research guestions abm-e, the conceptual framework applied in 

th.is study is based on \Vhybark and \ 'asrag (1993) concepts of how the data 

should be collected and processed under Global l\Ianufacturing Practices. The 

purpose is to help provide insights on the manufacturing practices that lead to 

better performance and develop an understanding of where differences in 

practice might lead to problems. 'llrns, the units of analysis carried out in th.is 

study focus on: 

1-3 



Chapter 1: I11/,vd11clio11 

"' Particir,an ts pcrcei\ cd uscfulnes~ of t!1e daubas<', which is based on 

participants' ~.,se~sment of the quality of ~he perfom,ancc of the1r 

manufacturing practices and m-crall organizational management of their 

compames. 

• Srratcgic planning \\ith respect to Clobal Manufactu ring Practices within 

I ndoncsian manufacturing enterprises, which includes identif)ing : 

The companies ' objecti\·es and priorities with regard to an integration 

proce::s. 

In formation that the companies hold and where it is held 

Resources that the companies ha\-c and how the,· make the 

in formation accessible. 

The \·:ilue of data and ho\,. the compam· uses such d~ra in relation ro 

its l"L"SOUrccs and its objcctiH·S 

Tl1L· tcchnoloiics used and ho\\. the\" arc managed ro supporr 

development of their acti\itics 

Because of these units of analysis, the study relies on a survey approach. The 

approach is carried out to analyze the suitability of the Global l\lanufacruring 

Sur-ey Data to aid the integra tion process . This includes defining the methods 

for choosing variables and measuring similarities in the practices. 

The s~rYcy is also used to analyze company staffs perceptions o f c;lobal 

Manufacturing Practices as well as to iiwestigate the usefulness of having 

participation in the study. Using the questionnaire, the survey is conducted in 

relation to the first unit of analysis. The questionnaire was piloted with a 

prototype questionnaire in order to examine respondents understanding and to 

obtain respondents' opinions of the content of the questionnaire. 

1-4 



Chapter 1: Iu11vd11ctio11 

D atai:>a:;e collected informs the current situ~ticm of the companic~ with respect 

to the Global Manufacturir:.g Practices happening in Indonesia. 

1.4 Report structure 

This first chapter begins with a description of the project area o f interest and the 

need fo r exploring companies' perception of manufacturing practices in order to 

im·estigate its effect on the success ful integration in Indonesia. The description 

includes a general perspective of the problem context, as well as the projec t 

method and units of analysis carried o ut in this study. The remaining chapters o f 

the report are outlined as follow: 

Chapter 2 re\·icws some basic theories and ideas related ro the issues of Global 

l\fanufacnuing Practices. This also looks at some past sn1dies that haYc 

im·estigated p roblems associated with the issues of global rnanufactming and 

compa1w mtegranon process. 

Chapter 3 discusses the methodology used in the research proj ect. Thi s includes 

the choice of research strategic and the proposed project design . The discussion 

comp1ises an assessment of theoretical-based research procedures and the 

application of recommended procedures. 

Chapter 4 presents the results of analysis and interprct:ition of the data from 

the survey that is documented in spreadsheet format. The chapter consists of 

two sec tio ns, general survey result (survey database) and integration analysis 

results. It includes discussions of hO\v the h~i,othesis is confirmed by linking the 

findings with the theoretical proportions of the project study. The limitation and 

the overall result of the project study arc also re\·iewed in this chapter. 

Chapter 5 concludes the entire project study with a general perspective by 

summarizing the project objective, design and methodology, findings and results 
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as well as limirations. This chapter also discu::;ses some directions fo r turthcr 

stu-:iy. 
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chapter 2: S11bjed RrvieJ11 

2 CHAPTER 2: SUBJECT REVIEW 

This literature re,,ew aims to im-cstigate the role of c;Iobal l\lanufacru ring 

Practices leading to an integration process based on similarity of collected sutYey 

data. Thei::efore the re,·iew looks at some basic themics and ideas rdare<l to the 

issues such as: 

• The ideas behind Global Manufacruring Practices 

• The importance of Global ;>.fanufacturing Pracriccs based on n:gional 

classification. 

• Case stud,· of an mtegraoon process u:--ing Clobal i\lanufacrllling 

Practices sun-ey results. This will focus on within-country integration. 

The global m:rnufacturing theories :ire di,rn,q·d in rcbtion ro the possibiliry of 

their significance to the integration process for lndoncsian manufacturing 

communities. The aim of the study is to sec ,,·hy Global i\Ianufacturing 

Practices data should be treated as a strategic tool for an integration process, and 

how it should be adjusted according to the current situation so that the Yarious 

manufacn.:ring companies can gain benefits from the system. T he study pro,-ides 

insights into how the factors or Yariablcs influencing practices would help in 

building a better understanding of global manufacturing activi ties in Indonesia. 

Accordingly, the literature reviews is outlined as follow: 

• Global Manufacturing Practices around the world 

• Current research into G lo bal Manufacturing Practices 

• Integration under G lobal Manufacturing P ractices 

2-1 



C'hap!rr 2: S11bjer1 lvvieu, 

Z.1 Global Manufac:turing Practices around the world 

Many compar..i~s arou,1d the world ha-,,e begun tc, Je\'eiop their production 

activities by appl);ng the Global Manufacturing Practices technique (l"crdows, 

1993). It is a tool intended to evaluate how well companies arc doing business, 

especially with r~gard to: company profiles, sales forecasting, producrion 

planning and scheduling, shop floor control, and material management. This 

collection of data is processed and used for infom1arion sharing. Traditionally, 

information sharing among the companies has relied on a range of printed 

materials, such as books, guides, and publications. Using computers. combined 

with other communication and in fom1arion technologies, the data sha1ing is 

now more effecci\·e and efficient. 

The projer::t was started as the result of rnmc questionnaire based field research 

on executi\·es in Korea by Prof. Boo- I lo Rho of Sogang L ni\·ersit~·. In 1985. I le 

discussed "·ith Prof. D. Clay \\l1~·bark of the l ' ni\-crsity of l'.:orrh Cirnlina 

about starting a joint research project. The project purpose ,,·oukl be ro k :1rn 

more about how manufacturing was managed in \·arious parts of the world. 

principally in the production planning and control areas. They cb·eloped a 

survey questionnaire that would be common for all data gathering acti\;tics in as 

many countries as possible. 

The global dimension of the project (and the potential diversity) meant that the 

industries that were to be surveyed would have to be found e\·erywhere. t\ n 

early decision, therefore, was to restrict the sample to two industries: non

fashion textiles and small machine cools. These industries are found in both 

advanced and developing countries. After translation of the questionnaire, the 

data gathering was started. The effort was called the Global Manufacturing 

Practices project. 

2-2 



Chapter 2: S11/Jjed Re11iel/f 

2.1.1 The Global Mr,n!lj~·c!Nril!g Pmc!ia.r })rq/ed 

The fust surveys were dune in Korea, China, and in \Ve~tcrn Europe. After the 

data were gatl1ered in these three areas, the survey was administered to firms in 

the USA with the help of Indiana CniYersity. In 1990, the coordination of the 

project was mo,Td to the Kenan Instirute at the U11i,·ersi ty of North Carolina, 

where the Center for T'.fanufacruring Excellence supported the installation of the 

database. 

To gain the support of the companies involved in pro,~ding the data, feedback 

on the project was provided to them. In most in stances a copy of the result was 

sent to each of the responding compa11ies, usually in the fonn of a questionnaire 

indicating the mean score and ranges for each response. This enabled the 

company to sec how it was doing rebti,·e to the other companies. 1\ differenr 

approach ,,·as taken in China. In order to gain the cooperation of the 

participating finns, their representatin:s wne brough t toge ther in one pl:icL· m 

fill out the questionnaire, discuss the implications of some of the (]Ucsrion s and 

share some of their management co ncerns. This proved to be a ,·aluablc 

technique fo r the researchers and experience fo r the company representati\'es. 

Other techniques have subsequently been used in other areas of the world. 

The objective of the project was to gain insights into the differences in 

manufacruring practice that exist around the world. Therefore, very little 

financial or other performance data was asked in the questionnaire. This had the 

advantage of increasing the sample size, n1inimizing restrictions on data 

distribution and reducing the difficulties in making comparisons between 

countries. The main concern was to de,·elop an understanding of manufacturing 

practice differences that would be important to improve cooperation between 

researchers, companies, and nations. 
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Chapter 2: S11~ject Revie,v 

The second ubjective of the pr0ject was to make the data available to other 

rescarche::s o r com1nnies arou:1d rhe ,,·orld. Initiall:,·, the agreement was that the 

data were to be made available to academic researchers in all countries where 

data was gathered and contributed to the project. Understanding that gathering 

such infom1ation is a very costly task and difficult, people were im·ited to 

participate. f-urthermore, im·olv-ing more people would greatly imprO\-c the 

quality and quantity of the data. The data can now be made generally available, 

opening the opportunity for substantially increased invoh-ement in the project 

Recognizing the increasing globalization of commerce, the third objective of 

the project was to make the geographical scope of the activities as large as 

possible. This meant gathering the data in a broad sample of different cultures 

and economics systems, and expanding the number of people directly im·oh-ed. 

In 1990 the Global I\fanufacturing Research Group (C f\[RC) ,,·as formed ro 

prm-idc a more fonnal means for including new people, shari ng ideas and 

exchanging insights. 

2.1. I. I The Global l\1a111(/admi11g l{esean-h Group 

The GI\fRG was fom1ed in June 1990 in Shanghai, China. The meeong 

sponsored by the Shanghai Institute of Mechanical l ~ngineering, the Korean 

Sanhal; Foundation, the Indiana Department of Commerce, and the Global 

Business Center at Indiana University. The workshop provided the researchers 

an opportunity to discuss the questionnaire, share research approaches and 

exchange insights gained. After the workshop in Shanghai, most of the group 

participated in the Pan-Pacific Conference in Seoul, Korea. ·111ere was a 

manufacturing practices track in that conference, and the researchers made use 

of that for presenting formal papers and acquainting other people ,viili the 

project. It was during the June 1990; Pan-Pacific meetings that the group 

decided to create a more formal organization. All agreed that a means for 

continuing and expanding the collaboration was worthwhile and the Global 
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Chapter 2: Sttbjecf Revie111 

Manufaci:uring Research G:oup was founded . The GMRG has developed a 

pattern of meeting internation:1lly. 

During the 1992-Workshops, the group had worked on rev1s1on of the 

(1ues tionnaire, develo ped means of clisserninating the results of the work to da~e, 

and agreed to make the data more ,,~dely anilablc. r\nother result of these 

meetings was agreement to coorclinate the data gathering and infom1ation 

dissemination from the Gl\1RG Research Center at the Kenan Institute of th e 

University of North Carolina . 

The database now contains data from Bulgaria, Chile, Finland, l lunga ry, Japan, 

l\fcxico, South Korea, North ,\merica, Canada, China, \\'estern Europe 

(northern European countries) , the CSSR Q)cforc the break up), and ,-\ustralia. 

The group still has an objecti,-e, howe,-er, of increasing the geographical scope 

of the project. cw resea rchers arc being asked to use the rc,i scd qucstionnai..rc 

for gathering the data in their regions. 

2.2 Research into Global Manu fac turing Practices 

Research into Global Manu facturing Practices attempts to prO\ide a realistic 

database that mainly can be classificcl into rlu-cc st.reams: within country studies, 

comparison between regions, and hypothesis model stuclies. 

Within country studies attempt to present study of the data collected from a 

single country. It contains analyses of the firms within a country and often 

comparing practices between industries or between fim1s of cliffercnt sizes. I t 

includes definitions, conceptual issues, conceptual models, normatJ.ve 

suggestions, and other moclifications of Global Manufacturing Practices. These 

studies look at differences between the industries, the effects of size on 

manufacturing practice, or relationship between economic policies and 

management. Examples of the projects are "The Textile Industry Practices in 
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A u~~ralia" (1\ mrik S. Sohal and Danny Samson, 1990), "Mam, facru.ing Practices 

in Chile" (:\ntoriio E. I<:0,·ncevic, J. Claudio Lopez, and D. Ca:, \X11ybark, 

1990), "l\ [anufacruring Practices in Mexico: 1\ n example of the Non-Fashion 

Textile and Machine Tool I nduscries" 0knico E. Flores, Felipe Burgos, and 

.\rruro ;\ [acias, 1992), "l\!aterial Management Practice of Finish .\[anufacturing 

Comp:rniL's" (. \llan Lehtimaki, 1991), and "l\ fanu facn1ri ng Practice in Korea" 

(Boo- I lo Rho and D. Clay \\11ybark, 1993). 

Comparison between reg10ns can compare practices between two regions 

Q)ibter:il comparisons) or among three or more (multilateral comparisons) 

regions of rhe world. The bilateral compa1isons prirnaril~- docwnent 

manufacruring practices that differ significantly from one region to the others . 

Others rdate the differences to specifics aspects of the manufocruring mission 

or differences in the cultural or economic systems ir. the region~. I ~xamplcs of 

dw prnjccrs arc: "Comparing l\1a11ufacru1ing Pracriccs in The People\ Republic 

of China and South Korea" (Boo-I lo Rho and D. Clay \\l1ybark. 199.1). 

" Reducing The Gap in l\fanufacturing Practices Bet'\,·ccn North .-\merica and 

The People's Republic of China" (G~ula \ 'asrag anJ D. Clay \\ l1ybark, 1992), 

",-\ Comparison of Logistics Management In I I ungary, China. Korea, and 

Japan" (Robert B. I landficld and Barbara \\ 'ithers, 1992), "Global 

Manufacturing Practices and Strategies: 1\ Stud,· of Two Industries" (Scott T. 

Young, K Kem Kwong, Cheng Li and \'\'ing Fok, 1991 ), and "Cross-National 

Comparison of Production-I nvencory l\lanagemenc of Production-invento ry 

Management Practices" (Attila Chikan and D . Clay \\11ybark, 1990). 

Hypothesis model studies present quite different approaches to the analysis 

of the GMRG data. Most studies look at different relationships bet'\veen elements 

of the data, generally on a multi-region basis. Some of the studies look at 

questions concerning inventory, lead-time, delivery performance, and factors 

affecting their practices and behaviors. Other studies raise issues of productivity 
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cot.1c:emed with t½e influence customers have on manufa:::turing pr::.ct:1ce~. All 

studies show the diversity of insight. Examples of the studies are "G lobal 

Relations Between Inventory, t"-.fanufacturing Lead Time and Delivery Date 

Promises" (Vastag and \X'hybark, 1993), " ,-\re customers linked to 

Manufactu1ing?" (\\11ybark, 1990), and "T\fanufacturing Pracriccs in Transition 

Economy" (I\ttila Chikan and Krisztina Demeter, I 992). Table 2-1 depicts the 

selected references that illustrate the on-going research into the Global 

Manufacturing Practices. 

Table 2- 1: Research projects on Clobal I\ !anufacturing l'racticcs 

Researchers Classification focus or finding 

D Clay \X'l1ybark and 1300- Theory .-\ \\ 'orld ,,·idc Sun-c,· of \fanufocruring 

Ho Rho Practices 

Pa,·cl DimirrnY and D . Cla,· ? ' -, .) Studies of 01 her relationship; 

\\11\"li~rk dctt:nr.i,1:!11 1, •>I m:1nut:lcruring Delivcn· 

rdialiili1,· 
- - - - -

John G. \\ ·ackcr I , 2 . \ comp:1ri« ,not producri,·in· in rool 

industrY in the U.S. and Japan 

Gyula \ 'asrag Theon· Technical consideratjon in analyz111g the 

manufacturing practices clara 

John G. \Vacker and Ling Theon· .-\n empirical e,·aluation of the worldwide 

Feng J,i sun·e,· of manufacturing practice: 

implicatjon and limitation 

Gyula \'astag and D. Clay 2 ;\[anufacturing practices: differences that 

Whybark marrer 

D. Clay \\'liybark Theory Future ac1i,·itjes for the global 

manufacturing research group 

Gi\fSG Theory l\fanufacturing practices survey 

1. \X/1thm country studies, 2. Companson between regions, and 3. Hypothests model studies 
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2.3 Compatibility under Global Manufacturing Practice 

This section wiil look at rcsearch in th..: area of Comeatibility under Global 

Manufacturing Practices. Gyula Vastag and D. Clay \Xlhybark haYe done 

research into compatibility Index in 1990. They described a method for 

detenT'ining the compatibility of manufacruring practices among firms from 

different region of the world. Based o n C :--.me; data , they studied the 

relationship of manufacturing practices for international alliances. 

To prm-ide a comprehensive picrure of the differences bet:ween t\\"O or more 

regions' manufactming practices, t11 LU0\·:11i:1rc sra osocs was used. The 

complexity of the multi,·a1iate techniques and the difficulty o f interpretation, 

howe\·er, pro,-ided sufficient reason to use simpler measures of compatibilfry. 

One approach for de\·cloping such a measure was based on ..-,-o,-i,~~ each finn on 

selected practice. The ind.i,-idual scores \\·ere rhcn used for <lc,-cloping oYerall 

measure~ for counu·y. ·1·hcsc in rurn \\vn· 11~ed for constructing an index of 

compacibiliry of practices bet\n:cn courntiL·,. 

There were three steps for constructing the index: 

• Selection of variables. The vatiablcs that were considered important 

for compatibility, with respect to international alliances, were chosen. 

• Scoring the variables. The variables were scored relative to a base of 

comparison (USA and Canada). The detenn.ination of the mode was 

straight forward; it was simply the most frequently chosen response. 

For categorical data, histograms were used, and the interval that 

contained the largest number of responses was the modal range. 

• Developing the Index. To deYelop the total score for a region, the 

individual variable scores were summed for each company and then 

all con:i-pany scores were summed for the region. The average score 
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for the region was then computed by dividing the region's coral b,· the 

total number of individual variable ~cores. rir.ally, to calculate th e 

index the average scores were divided by the USr\ and Canadian 

score. This standardized the scores of the other regio ns with the L;Sr\ 

and Canadian scores. 

Since a base of comparison is selected, all index ·values arc relative to that base, 

but the index are not necessarily symmetrical. That is, the index for l\Icxico 

compared to the USA and Canada may not be the same as for US,\ and Canada 

with Mexico as the base. 

2.4 Absolute Differences 

T his sec tion will try to apply the concept of Compatibili t\· lnclcx to th r: situation 

relevant to Sl\fEs in Indonesia based on Polman perspccci,,e. The first t:\,·o of 

three basic steps arc similar with the ,,·ork done b,· Gnila \ 'astag and D. Ch _

\\11,·bark. The third step, hm,·c,-cr, absolute differences arc applied wirh rhc 

reason as desc1ibed bclo\,·: 

• Instead of summed all the identical , ·ariables, this research will rry to 

see the different values br subtracting and using the absolute ,·aluc 

concept to define the distance between any two qualitative scale 

points. 

• The concept of absolute value has uses o ther than that of findings 

distances between points. Generally, it is employed wheneYcr one is 

i.nterested in the magnitude or numerical nlue \Vlthout regard ro its 

sign. This approach is important since the research focus o nly on the 

magnitude of the different or similarity practices. 
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e Sin.cc the variabk v:1!1Jc cxpr~sscd in scale Yllth the rar,gc of zew 

(minimum) and five (maximum) trJs range is relevant to zcr<, anJ one 

in the index scale. Thus absolute system preYents from ha,-ing a less 

than zero indexes. 

This compatibility index docs show that it has some promise as a research tool. 

l t looks promising as a measure that could be used for studies of cooperation, 

alliances or other performance oriented research. 

l n th.is literature rcVIcw, the concept of Global l\1anufacru1ing Practices has 

been re,-iewed. This is followed bY a discussion of the theon- related to some . . 

focus on the integration or cooperation process. Some research of Global 

l\fanufactu1ing Practices can be classified into three streams: ,,-irh.in country 

srudics, comparison between regions. and h~i-iothesis models. I lowc,-cr. there 

seems to be no literature that inYestigates rhe importance of intl'gration process 

among manufacturing companies \\ithin a country and how this process should 

be treated as a strategic way in achic,·ing the successful of integration process. 

Conforming to the concept of the integration process, this research \\ill gather 

manufacturing practices data and use this database to itwestigate the potential 

for successful cooperation. Tnis ,,.,ill include the choosing and analyzing of the 

variables with respect to the integratio n process. The methodology for this 

research is provided in the next section. 
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3 CHAPTER 3: RESEA1?CH METHODOLOGY 

This chapter outlines the research methodology used in this project. I ts selection 

is in line ,,ith the objectives of the project and the research questions deri,·ed 

from the objcctiYes . 

. \ s mentioned earlier, the objccti,-c of this project is to im·cstigatc the usage of 

the G lobal l\fanufacruring Practices data in relation to the integration process. 

The im·cstigation seeks to answer the following research guestions: 

• I low and why is the Global i\fanufacturing Practices beneficial to the 

integration process:, 

• I low should the data collected be created and med strategically p rior to 

integration? 

• \\liar arc the 1rnqor focrors 111 manufacrurin? pracnccs "·hich arc 

important to successful integration=-

Other related <-Juestions that need to be im·cstigaccd arc: 

• \\l1ar arc company staff cxpcctauons of the Global Manufacturing 

Practices database? 

Based on the research questions, the sur\'ey approach was decided to be the best 

methods for the research strategy in this project. 111c reasons for this are 

explained in the section that follows. 
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3.1 Tl:;_e methodology 

3. 1.1 J11rvey method 

,\ survey is a preferred strategy because it deals with a phenomenon and 

context, although its ability to investigate the context is limited (Yin, 1994). 

According to Burns (1994), the survey method strongly figures in the 

triangulation process. He argues that the sur\'ey method can be used when the 

research needs simple frequency counts or correlation analysis, as when the 

method aims: 

• To estimate as precisely as possible the nature of existing conditions or 

the attributes of a population 

• To establish cause and effect relationships but without experimental 

manipulation 

(Burn, 1904, p. 344) 

Nonetheless, use of the sutTcy method for this research is ,,·ell supported (Oh. 

1995; Valcy and Poole, 1994; Luby, 1996). 

3.1.2 /1 strategy 

Using a survey method is acceptable (Yin, 1994; Gable, 1994). Gable in 1994 

proposed the method to collect quantitati,·e and qualitative data. He argued that 

this strategy could be used in a complementary manner. Moreover, Tellis (1997) 

used the strategy by applying the SU1Tey approach within his study. 

Acknowledging the problem context and the literature review, the use of SlllYey 

method is preferable for this project. As the criteria meet the investigation 

requirements, this project used a suIYey approach. Based on the type of data to 

be collected, the strategy of this project relies on the use of document and 

content analysis as well as a survey questionnaire study approach. The project 

design using this strategy is described in the following section. 
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3.2 J>rojec: design 

Basc<l 011 \X'hylnrk's ( t 993) suggc~·oon, the strarc~y use .. ! 111 conducting th.is 

project consists of the follo-1.\-ing: 

• Preparing the questionnaire 

• Conducting the sur:ey 

• Analyzing the sur.cy results 

• Bringing forward conclusions. rccommcndacions and implications basc<l 

on the C\-id~ncc 

The first rwo actiYitics arc discussL'd in the follm\~ng parts, while the thir<l and 

fourth parts arc described in chaprcr -+ and chapter S later. The discussions of 

the first two parts arc presented in the basis of recommended proccdurL'S. 

followed b,· the application of the rcco1.1 mcndcd procedures. 

3.:!. I Ht!<"o111111t!11ded procedure 

3.2. 1. f .Q11eslio1111t1ire_/or111a/ a11d 11a1it10/~ (J/W' 

The qucscionnai.rc fonnat is standard and designed by GI\fRC. lt consists of 80 

questions covering fi,·c broad areas of manufacturing practices. ·n1c Yariables 

used in the questions fall into three categories: "Ratio Scaled", "Ordinal", and 

"Nominal". Each of these three measurement scales will be described below. 

Ratio Scaled variables arc those which the operations management community 

arc most familiar. Production output. the values of linear progn:mming models, 

and many of the outputs of simulation studies arc measured on a ratio scale. 

The second type of variable scales is "Ordinal". Examples arc questions 

specifying a position in the company, level of education or whether the use of 

the computer is "extensive", "a little" or lies somewhere in-between. 
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The final type If ~h(: "l\:ominal" ~cale. Questions that specify several ~li.-e rn:iti\ e,; 

and ask for a choice(s) like; " \X11at is the functiona: area 0f rhe person \'+,o 

makes the forecast?"; " I Iow arc priorities communicated to the shop?"; or 

"\'vhat arc the reason for changing priorities?". All gi\'C rise to nominal 

\·ariables. 

The distribution of the measurement scales used for each of the fi\·c sections of 

the questio nnaire is shown in table 3-1: 

·1 .1bk 3-1: I )i,rrihution of mca,urcmcnr ,calc, 

I Section Ratio Ordinal Nominal Tot.•I 

i 

I 

·!· Compam· descriprion and backg ro und informarion 3 I(, 19 
•!• Sales forecasting -l :) -l 13 
•!• Production planning and scheduling 6 - 3 I(, 
•!• Shop floor control - :2 13 ..,.., 

--
•!• :'\!areriab managcmcnr 2 8 10 

21 ~- -l-l 8() ___ ___._ --

\\l1ybark suggested guidelines for the general approach 111 conducti ng the 

research: 

3.2.1.2 Tra11slalio11 of the queslio1111aire 

In order to gain better interpretation, the original quesnonnairc survey that is 

written and developed in English (sec appendix C) had to be translated into 

Indonesian. The translation process was done by forward and backward 

translation in order to gain the most accuracy of intent. 'Ill.is process works in 

the following way: 

• Translate all questionnaires into Indonesian by a person familiar with the 

field . 

• Have a different person make a translation, from the Indonesian version, 

back to English. 
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• The cWO results :ire then compa:-ed. The process 1s repeated ur!til it 

reaches the most accurate t:-anslacion. 

3.2.1.3 Proto(ype test 

The survey began \\'1th a preliminary survey us111g a model or prototype 

questionnaire that aimed to examine the subject's understanding and to obtain 

the subject's opinion of the content of the questionnaire. 

The prototype test of the translated questionnaire survey was conducted in five 

fi.1111s and proved to be very useful. The prototype test revealed some obsrnclcs 

such as: Difficulties with the response scales and ques tions that arc still unclear. 

The pilot test revealed that it was necessary to reword some qucsoons, ro 

prm-idc better introductions to some of the sections, and to add explanations 

for how some of the questions arc to be answered. These changes ha\T been 

made in the final version of the questionnaire survey as presented in appendix B. 

3.2. 1.4 Choosing the Jirms to stmJI)' 

Since the objective of this study is to conduct integra tion based on Polman's 

manufacturing practices, the surveyed companies are limited only to small and 

medium machine tools categories. 

Since the integration process will be based on Polman, the data gathering is 

mainly dedicated to the type of SMEs that have similar business with Polman. 

These industries vary from small machine toolmakers to foundries. 

"Surfing" the Indonesian government websites to find the address of industries 

targeted did the first choice of industry to survey. These government sites 

usually have list of industries that are classified by some criteria of industry 

product type and the number of employees. Since the research intended to 
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in\'estigate the cooperation among the SMEs, the industnes were then sort~d 

based on the type of business and the n'..1mbcr of employees. The I3FS defines 

the small manufacturing companies as having fewer than 100 total employees in 

the enterprises. 

3.2. 1.5 Data gathen·11g methods 

Se,·eral different methods were use to collect the data. They arc the I ntcrnct, 

mail survey, and personal interview. 

3.2. 1.5.1 The !11/emt!I: 

I nternct sun·cys ha,·c been used by many researchers for all kind of studies 

(Bauman, 1996). They arc fairly easy co admini:matc, simple, and efficient in 

tcnn of cost, time, and waste. 111cre arc two wa~·s of choosing the companies co 

participate in the surYey: first, looking dircccly in the well-known I ntcrnct sires 

(Yahoo, I lotmail. etc.) and acti,·ating their "search e11ginc" with specific words 

such as "small + manufacture + I ndoncsia". The system responded b~- listing 

I ntcrncr address of the matched companies. Searching for potential rc::pondcnrs 

0)ascd on the size of the fim1 and the product ~pc) was done by looking at their 

homcpagcs. The company addresses (include their e-mail contact) arc then 

noted in the list for softcopy or hardcopy distribution. The second method of 

searching was co use the Polman alwnni groups. The guestionnaire in \X'ord fi.le 

format was distributed through all members of the mail-list. Tius method had 

been proved effccti,·e since all members ha,·c a fairly "bonded" feeling toward 

Polman. 

3.2.1.5.2 Mail sumq: 

Mail surveys haYe been used for all kind of collecting research data (Studman, 

1998). They are easy to adrrunistrate and simple. The mailing survey was actually 

not the first priority in tlus survey. It was decided to use it if the respond rate to 

the Internet method was poor. The mailing was preceded by personal or 
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telephone contact to ask the companies tc partic:irate in the survey. A. follow U!) 

, isit or czll w;i,; made to answer q~estions (a nd encourag~ re:spomes). The 

researcher also used follow-up letters asking about the progress of the 

questionnaire-filling process. 

3.2.1.5.3 Pm"011a! inlemiew: 

Personal inteffiew is one of the most effective ways to collect data, but requires 

more time because the process is done on a one-on-one basis. This type of data 

g:irhc:ing was to be used if the two methods describe above still produced low 

responses. Personal interviews penTiit questions of interpretation or other 

difficulties to be answered immediately. They can be set up ahead of time and 

dares can be confirmed, which impro\'eS the response rate. The contact also 

helps to maintain the relationships with the companies im·olved . 

J. _' __ ' _ · lpplicatio11 q/the recom111e11ded Prom/111,' 

J.:.:'. I Project O/len,ie111 

.\s mentioned earlier, the objecti,·e of this resea rch was to im·cstigate the Clobal 

1\fanufacturing Practices leading to the integration process based on rhe 

compatibility index. The method proposed for the project was a survey method. 

Data collected from the questionnaire are used to outline the current situation of 

manufacturing practices in small and medium manufacturing enterprises in 

Indo nesia. This will try to answer the research questions with respect to the 

integration process. This would then be Yery worthwhile to the companies in 

achieving their objectives or targets of cooperation. 

3.2.2.2 Research questions 

The research questions derived from the research objective arc: 
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• H ow and why is the Global l\Ianulacturing P:.-acticcs !Jencficial tc, the 

integration process? 

o How should the data collected be treated and used strategically prior 

integration? 

• \\'hat arc the major factors in manufacturing pracoces which are 

important to successful integration? 

• \\'hat arc company staff expectations of the Global l\fanufactur.ing 

Practices databa5e? 

The im·estigation of the research questions above is accomplished through the 

examination of some hypothe,-es using l\Iicrosoft Excel statistical tools under 

Functions menu such as: STDF\ ', l\lax, 1\kdian, Quartile, Rank, etc. 

3.2.2.3 Sources o/E1•id1•11ff 

Since it relics on rhe surH·,· mLthod, the principle of collecting data is based on 

the guidelines proposed b,· \ ·asrag (1993). The proposed sources of eYidrnce 

are: 

• Survey questionnaire (original and translated) 

• D ocumentation of feedback (sun-ey responses, data tables, and 

calculation tables) 

3.2.2.3.1 Data Table 

Unlike other data collected previously by The GMRG, the data collected for this 

research was stored and coded in l\1icrosoft Excel format in both numeric and 

character type of data. The reason for doing th.is is that Excel has better features 

than the dBase III format and, if necessary, it can be converted back to the 

dBase format. Excel customizing features make it possible to validate the data 

by filtering or controlling the type of data in the entry process in order to 
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minimize errors. These collections of data and spreadsheet process calcula!:io11 

can be seen in appendi>.. E. and F respectively. 

3.2.2.4 G11ide/ines 011 ./1110/ysis 

3.2.2.4.1 Data /111aj•sis 

Figure 3-1 describes the company-variable facet of the basis data relation mat1ix, 

Company 
name 

,. 
Variables 

I 

1 ;ig urc 3- 1: ( :ompany-variablc facet 

,·,, 

BDRM. The observations arc represented 

by the rows (coded company names) and 

columns (\·ariables) . Polman, as a basis 

for comparison, will be ass igned code 2(>. 

The focus of the analvsis \\ill be the 

correlation coefficient between \·ariabks 

\ " 1 through V
11 

over the company being 

investigated ro collaborate with Polman. 

J.~.2.-1.2 I '(lliahkr 

r\ll companies have to have obsen·ations for the same set of \·ariablcs (Y= \·1 

, ·2 ... ,·11
) . Since one sun•ey question could ha\·e more than one answer, multi lcH·l 

variables are needed in formulating every cell in the Excel. The number of 

variables for one question depends on the number of options available for every 

answer. For example, a question of ratio qualitative scale type (1 to 5) needs five 

variables. These multi level variables can be seen in the figure 3-2: 

Q1 \' I.I 

\ ' 12 

\' l.u 

1-'igurc 3-2: l\'!ulrilcvd variables 
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3.2.2.4.3 Va;i"ah!e C'ui1ve1:rion 

Tbjs resc:irch uses two question types: qualitative scale and yuan.titative number. 

Since the calculation of index will be based on qualitatiYe scale, the quantitatiYe 

number has to be converted to qualitative scale by the fomrnla: 

J •:c1uation 1: Conversion formula 

Qs = _!2_x5 
V 

\Xli.ere Qs is qualitative scale, Vi is a Yariable of compam i, and I/ is a possible 

maximum number or ideal number of variable vi. 

3.2.2.4.4 The Con-elation factors 

The correlation factors of the investiga ted company, CJ: arc defined from the 

point of \-iew of the "base company". To do this, each cell of all practice~ that 

influences collaboration will be compared rclatiYe to the Polman "base" cell ~. 

The calculation will be done automatically by appropriate formulae within each 

cell of the Excel spreadsheet. These correlation factors also have \·alues between 

0 and 1. 

first, we defined the co,re/atio11 .factor Yariables of investigated company to the 

based by: 

J ·:uuation 2 Correlation factor 

\'\1-i.ere I~, is a variable base of comparison and V is a variable of company i 

being compared to the base. 

3-10 



Chapter 3: Resean-h Methodology 

3.2.2.4.5 The C0.'11/Jatihiliy i:1dex 

Summing all correlation factors of ccmpany i and dividing by the total number 

of variables being compared, we define the compatibility index of each compam· 

relative to base as: 

II 

I c.t: 
I C,., = 

n v; 

I ·:m1ation 3: cornoatibilit\· in<l<:x 

It is straightforward that: 0 ~ C,, ~ 1 

The compatibility index, C,,,, is 1 if a company i (i= !,2 ... III) has the differenr 

modal \·alue or modal range for Yariablc ,, (11= 1,2 ... I"), and Cl otherwise. 

The index used was an m·erall index based on the sum of the correlation factors 

for all companies. This result of the calculation can be seen in table 4-8 in 

chapter four which shows the 25 compatibility indexes of the 25 investigated 

com pa rues. 

The presentation of guidelines for analysis thus concludes both the application 

of the recommended procedure and project design and methodology. -n1e 

analyzing and interpreting of the evidence is discussed in the following chapter, 

followed by a discussion of the findings in chapter 5. 
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4 CHAP1ER 4: RESULT AND ANALYSES 

T his chapter presents the analysis with some interpretations of the results of the 

survey data. This chapter is divided accordingly into two sections: survey 

results and integration analysis results . 'CT1e samples are SMEs (machine 

tools) in Indonesia that have collaboration or plan to collaborate with Polman. 

The ini tial numbers of company contacted were 59, and 41 responses were 

received. The selection process criteria are as below: 

• Machine tools medium company is defined by BPS as having 20-99 

employees while a small company as having 5-19 employees. 

• Type of products range from general mechanics, moulds & dies, and 

foundries . 

1\ ftcr a selection process based on two criteria abm-c, the ,·alid actual total 

response arc 26 (11 I ntcmets , 8 mails, and 7 intel"\;cws). 

4.1 Survey result 

4.1.1 Compa,ry prefile 

The company profiles secnon consists of general questions on the company. 

Summarized responses to question 1 through question 19 (except for Q .51, Q.8.j 

because of incomplete / missing data, and Q .10 as the survey covered 100% 

domestic companies) are summarized in Table 4-1. 

J Not enough data to proce,, ~!o,t of the respon,e, were blank becau,e mo,t companic, interpret "1.abor" 
as impermanent employee,. · 

• Not enough data to proces, becau,e the yue,tion i, not relevant to their companies 
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'l'abk 4- 1 · Compam· l'rofilcs 

Q I Va...-iables ?\!in :\ver;,ge \Iax 

Number of respondents (valid afrer selection) - 26 -

1 Number of employees 25 71 240i 

2 l\:umber of production workers 22 55 99 

3 Shift per day 1 2 3 

4 .-\ verage working hours per year 1600 1772 1992 

6 .-\ verage domestic sales (millions Rp.) 200 687.706 4000 

. \ ,-crnge export sales (millions Rp.) 0 435.294 2500 

7 .-\ ,·er:1ge product lines / families 5 13.73 25 

9 "·o \lakl'.-ro-s tock basis 0 38.50 100 

% \lake-ro-order basis 0 61..'i0 100 

11 % :--Iachine rype grouped 10 40.77 80 

0lo ( )f machines grouped ll\· combination of 20 S9.23 9() 

producr, 

12 " n Capacin· of utilization rare :i S5.23 92 

13 ti Of ,f annual sales invested for new product 10 30.27 (,1 l 

cyu1pmcnt 

14 Total im·cstmcnt in production. Equipmrnt 40 (1()() 180 (1()11 4{)( 1 (JI llJ 

15 ,-\verage age of prod. Equip . (y) 2 7.1 20 

The averages sales, number of employees, and number of factory workers for 

SMEs in the research samples are less than Polman. The average number of 

production workers Yaried significantly (from minimum of 22 to 99 employees). 

Export sales arc less than domestic sales, which indicates that the majority of the 

companies are oriented toward national markets. However, it is interesting to 

note that some of the SMEs have the ability to compete in export sales even 

though the value is still below the average of the domestic sales. Most of the 

companies relate to their customers on a make-to-order basis. It is important to 

note that most of the SMEs in Indonesia are pri\·ately owned and always 

; Including educational staff an<l c-mployl'.cs 
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:nanagr:: their resources by thcmseh·es, and are not depend~nt on the 

Gm·ernment. 

!'\lost companies use computers to a great e~tend (Q 17). Averaged scale results 

of -l. 8 and 3.6 were identified for the use of computers for product design and 

inn:mory management, respecci,·ely. L- sage of computers for other activicies fell 

between these two results . It is not surprising that design of products was given 

the highest priority for computer usage as most of the companies arc machine 

tools type industry with C:\D fo r this industry being well developed technology 

(see fig. 4-1). 

1 :igurc .J . I· Use of computer ,--·-- -·------- --·- ---

Use of computer 

Product design 

Purchasing 

Inventory management 

Production scheduling 

Production planning 

Sales forecasting 

I 

I 

I 

I 

I 

I 
I 

I I 

I I 

I I 

I I 

I I 

I I 
I I 

Qualitative scale 

I 
I 

I 

I 

I 

I 

I 

4 5 L O 2 3 

--------1 

I 

' 
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prob ;:ible explanation rr:a,· bf' tl:e agi:: cf scme of th~ proJucciviry ec1uipmer,t, 

which tended to be old (see table 4-1, Q15). The fourteen measure variables of 

resources investment can be seen in figure 4-3. 

I \i~•Jrc 4-3: Rc::--ourc<.:s of inn..'s t1nc nr 

Resources investment 

Recyl ing of materials 

Total quality management 

Supplier partnership 

Statistical process control 

Process analysis 

Set up time reduction 

Productivity improvement 

Material requirements planning 

Manufacturing time reduction 

JIT system 

factory automation 

Employee participation programs 

Computer hard/software 

Cellular manufactu ring 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

2 

I 

I 

I 
I 

I 
I 

I 

I 
I 

I 

I 
I 
I 

I 
I 

i 
i 

I 
I 

I 

i 
I 

I 

3 

Qualitative Scale 

I 
I 

I 

I 

I 

11 

I 
I i 

I 
I 

I 

4 5 

-------- ____ J 
4.1.2 Sales Forecasli,~~ 

Th.is seccion of the survey is about the method that the comparues use to 

anticipate demand for their products. For the person and job funccion who has 

primary authority for producing the companies sales forecasting, the responses 

revealed that most of the president/CEO/ Director of the companies has the 
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h.igh~st aud10rity for producing the sales forecast. 1 hesc respon:,es can be seen 

in table 4-2. 

Table 4-2: l'o, ition, and function, with primarv priority to make ,ak, forcca,t 

Question n % 

Q.1. \Vhich of the following best describes the position (b·el) of the person who has primary 
authori ty for producing the compam·'s sales forecast;, 

• President/CEO / Director 10 39 

• \ ' ice president/ director 2 7 

• Department / Division head 6 23 

• Group / Section m anager 1 4 

• ( )wner 7 27 

Q.2. \Vhich of the fo llowing best describes the functjon of the company who has primary 
authority for producing the company's sales forecast) 

• .-\dministration 8 31 

• Planning 9 35 

• Production 0 0 

• 1-:ngineering 2 8 

• Sales .j. 15 

• \ larketi11g 3 11 I 
• . \ccountin~ 0 0 

Q.3. ,\ ccording to the respondent perceptions, forecasts arc based mostly on 

past experience and time series model. It i~ interesting to sec this figure because 

most companies indicating the use of fonnal forecasting technic1ue. This can be 

seen in figure 4-4. Forecasting is done for individual products both in physical 

units and monetary terms (Q.5 and Q .7) . The aYerage forecasts are made for 9 

months with monthly smallest increment (Q.8). 111e forecasts arc updated an 

average of 6 times per year (Q.10). About half of the respondents claini to use 

computers in forecasting. The low number of companies that reported their 

forecast errors and how they were measured suggests that verification of the 

forecasts is not a regular practice. Forecasts are utilized in order of iniportance 

variables. General subjective facto!s in sales forecasting seem to be the current 

economic situation and general condition of the companies (Q.4). Supplier 

.information is not extensively practiced. Th.is can be seen in figure 4-5. 



I ' igurc 4-4: Saics h ,rc:::~s ting ,l!c thorl 
-- -- -·-------

Sales Forecasti:19 Method 

Past experience 

qualitative methods 

Causal Mode 

Time series 

I 

I 
I I 

I 

0 

I '\~u rc 4-5: I 'ac tors considered in forecas ting 

I I 

I 

I 
I 

I 

2 3 

Qual itative Scale 

I 

I 

I 

4 

Factors considered in forecast 

Q;der backlog 

Past sales history 

Market research 

Supplier information 

Customer information 

General industriy situation 

General company situation 

Political condition 

Current economic situation 

0 

I 

I 

I 

I 

I 

I 

I 

I 

I 
I 

I I 

I I 

I I 

I I 

I I 

I I 

I I 

I I 

I I 
I I 

2 3 
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--1 

5 

,1 

I 

I 

I 

I 

I 

I 

I 

I 

4 5 

Qualitative Scale 
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1 'iµun: -1-6: Sales fnrt cas r use 

,------ - Sales forecasi: is used f~r- ---

Equipment purchase planning 

Fasilities planning 

New product developments plans 

Human resources planning 

Sales planning 

Material/inventory plann ing 

Subcontracti ng decisions 

Production Plann ing 

Budget preparation 

0 

i 

I 

I 

I 

I 

I 

i 

I 

I 

I 
I 

' 

I - I -

I I 

I I 

I I 
I 

I I 

I I 

I I 

I I 

I I 

2 3 

Qualitative Scale 

I 

I 

I 

I 

I 

I 

I 

I 

4 

Sales forecast is produced mainh- by chc top exccuti,·c~ and docs not seem to be 

delega ted. The use o f fo recast is directed toward:,; the short and intennecliate 

term. Acti"-ities such as Production Planning, New Product D e,-elopments 

P lans, and Budget Preparation are stressed more and reach four of the 

qualitative Scale (fig. 4-6). 
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4.1 .3 Prod11dio11 P/0111111:g and Schedu/in,._~ 

Prodc1ctia:1 plans arc dc\·clopcd on ~he b;1sis o f machine capacit) (4.6) an<l all 

other factors \·at;· slightly between three and four of the qualitati\·c scale. The 

customer' furure plans ha\·c little importance for production planning. Figure 4-

7 indicates that most companies consider the ~uITcyed factors to a great extend. 

l'igurc 4-7: l'roc.lucrion planning focror, 

I Production planning factors 

I The forecast 

Inventory levels 

Customers' future plans 

Labor capacity 

Machine capacity 

Previous sales 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 
I 

I 

1f-------''-------'-------, 
Customer order backlog 

0 2 3 

Qualitative Scale 

I 

I 

I 

I 

I 

4 5 

In all cases. production plans arc deYeloped for a 3-month (Q.4) basis with 

weekly increments (Q.5), for inchidual products which both expressed in 

physical uturs and monetary terms (Q.3). Tlus reveals that most comparucs 

prepare their production planning in more detail (weekly smallest increments). 

In most companies, their production plans arc updated on average of 7 times 

per year and nearly 75% of the respondents claim to use computers. All o f the 

respondents find the use of computers in production planning is useful. 

Production plans are compared with the actual results. 

Produ.:tion plans of most companies are quite flexible and considered easy to 

change in responding to market demand. Most companies use overtime when 
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the demanci exceed the capacity, and c:limir,a~c sbft whcr, the demand less thar, 

capac:ty. These two ck cisior.s ca n be seen iu figure 4-8 and 4-9. 

1.- ig urc 4-8: I )cm a ml cxcccc..l s capacin· 

Demand exceeds capacity 

Lease temporary capacity 

Backlog customer orders 

Subtract production work 

Add sh ifts 

Use over time 

Hire more workers 

0 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 
I 

! 

2 

I 

I 

I 

I 

I 

I 
3 

Qualitative Scale 

~-- -----

l'igurc -l -9: Dcmanc..l lcs, th:111 c:1p,1cin 
,--

Demand less than capacity 

Lease capacity to others 

Build inventory 

Reduce work day/week 

Elim inate shifts 

Allow id le capacity 

Lay off workers 

I 

I 

I 

I 

I 

I 

I 

I 

I 
I 

I 
I 

I I 

I 

I 

I 
I 

I 
I 

I 

I 

I 

I 

I 

4 5 

I 

I I 

I 

I 
I 

~--------0 _______ 2 ____ 3 ____ 4__ ~ I Qualitative Scale __J 

Production plans are used (Q.10) mostly for production scheduling, mate1ials/ 

inventory planning, and subcontracting decisions. Other uses o f production 
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plans arc !ess impcrta n~ sue!~ as human resources pianning. Othc-r p ... 1rrJoscs of 

productio n plai1 can be seen in fig. 4-10. 

1.- igurc 4-10: l'ro<luction plan u, c,; 

Production plan uses 

Equipment purchase planning 

facilities planning 

Human resources planning 

Sales planning 

material/inventory planning 

Subcontracting decisions 

Production schedulling 

Budget preparation 

0 

I 

I 

I 

I 

I 

I 

I 

I 

I I 

I 

I 
I 

I 

I I 

I I 

I I 

I I 
I 

2 3 

Qualitative Scale 

I 

J 

I 

l 

4 5 

Fig. 4- 11 describes subcontracting acti\-itics (Q.11 ). The rc~pon~c~ rn-cab rh:it 

most companies consider subcontracting when their orders arc exceeding their 

production load capacity and when subcontracting can help them reach an 

earlier deliYcry date. It is interesting to sec tha t the top management role in 

directing activities is less important in making subcontracting decisions. Other 

factors that influence the decision of subcontracting actiYi.ties can be found in 

fig. 4-11. 

In most cases, production schedules are developed for a month (Q.13) with 

weekly smallest increment basis (Q.14), and mostly for unit product lines (Q.12). 

Almost all companies have formal measurement for variables asked in Q.16. 
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I ;igu re 4-11 : Subcontracting fact•>r, 

Subcontracting factors 

Subcontract's quality is higher 

Subcontract's costs are lower 

Subcontract allows earlier delivery 

Top management directive 

Production difficulty at the company 

Excess production load at the company 

0 

I 

I 

I 

I 

I 
I 
I 

I 

I 

I 

I 

I 

I 

2 

I 
I 

I 
I 

I 

I 
I 

I 

I 
I 

3 

Qualitative Scale 

I 

I 
I 

4 5 

~------------------- -- ---- - -- --

4.1 .4 Shop Floor Co11!rol 

For the per~on and job funccion \\·ho haw authori7.acion (Q.1 and Q '.2 ), rl1c 

re~ponsc~ re\-cal that most of the D eparnnent/ Di\i ~ion ! lead and J>lanning 

function per~onncl ha\·e the highes t prio1itY for the plant to ~tart work on an 

order, rcspccci\-ely (sec table 4-3). 

Table 4-3: l'o,ition, an<l function, who aurhorizc<l to ,t:\ rt production or<lcr, 

Question n % 

(.2.1. \\"Illich of the following best describes the position of the person in the compam· who 
authorizes the plant ro srarr work on an order;, 

• President/CEO/ Director 5 19 

• \ -ice president/ director 0 0 

• Deparrment/ Di,·ision head 16 62 

• Group / Section1nanager 0 0 

• ( )wner 5 19 

Q.2. \\'hich of the following best describes the function group in the company that 
authorizes the plant ro srarr work 0 1~ an order;, 

• .-\dministration 7 27 

• Planning 11 43 

• Production 3 11 

• Enginecri,,g 5 19 

• Sales 0 0 

• :\[arketing 0 0 
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0 

0 

The basis for startmg production (Q3) can be seen in fig. 4-12. Detailed 

production schedule and production plans play a substantial role, followed by 

importance of the customer and actual customer orders. The part shortage li st 

plays a less significant role in initiating production. Scheduling in most cases is 

based on time standards. 

l'igun.: 4- 12: Influenced facror, to ,rarr order 

Influenced factors to start order 

7 I I 

Importance of the customer ~ 
I 

I 

Inventory level I I 
~ I 

Part shortage list i I 
I I 7 

Deta iled production schedule I I 
~ I I 

Production plan 1 I 

-1 I I 
Actual custome r order I I 

L 
I 

0 2 3 

Qualitative Scale 

4 5 

Figure 4-13 re,·eals the indiY-idual of the company decide on the sequence in 

which jobs will be processed at machines o r work centers. The most individual 

who always gi,·e authorization to start production work is manager, followed by 

production control personnel. 
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i ' igurc 4- 13: Personnel inOucnccJ to s tart or<.lcr 
-------------------

Persor.nol influenced tc, start order 

Operators 

supervi sors 

Production control personnel 

Managers 

0 

I 

I 

I 

I 

I 
I 

I 
I 

I 
I 

I 
I 

2 3 

Qualitative Scale 

I 
I 

4 5 

Based on the companies' responses to rate factors that often influence 

production sequences at machines or work centers are rated in the fo llowing 

(Q.5): Order in \\·hich the jobs arrive (4.5), customer order due date (4.2), and 

top management direcci,-c (4.1 ) . Other factors fa ll between three and four of the 

scale as in fig. 4-14. 

l'igure 4-14: I 'ac tors influence pmducrion sn1ucnet· i-- ----
Factors influence production sequence 

Past experience 

How easy or difficul t the job is 

Top management directive 

Minimize number of set ups 

Work remaining at subsequent stations 

Processing time of the job 

Customer order due date 

Order in which job arrive 

0 

I 

I 

I 

I 

I 

I 

I 

I 
I 

I I 
I 

I I 
I 

I I 

I I 
I 

I I 

'I I 

I I 

I I 
I I 

2 3 

Qualitative Scale 

I 

I 

I 

I 

4 5 

-------- ---
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It is i11te1 csrjng to sec rhat pressure: from customers is stili a m:1i0r factor in 

chang(ng the production schedule priorities when the plar,t has started to 

process orders (Q.6). Trus revcal5 that customer's satisfaction is the highest 

priority among the SMEs, which reflected by low percentage (about 8.5%) of 

customer schedule t:hangcs after the start of production (Q.12). Another factor 

that determines schedule changing is insufficient machining capacity of the 

companies (sec fig. 4-15). 

1 :igurt· -1- 15: 1 :acror, influence ,chcdul..: prioririe, 

Factors influence schedule priorities 

Management directive 

Eng. design change 

Change in demand 

1 

Change in delivery date 1------------' 
Change in sales plan 

Machine breakdown 

' Insufficient machine capacity 

Manufacturing problem 

Energy shortage 

Material shortage 

Labor shortage 

Customer pressure 

Marketing pressure 

0 

I 

I 

I 
I 

I 

I 

I 

I 
I 

I 

I 

I 

I 

I 
I 

I 
I 

I 

I 

2 3 

Qualitative Scale 

I 

I 

I 

I 

4 5 

The delivery dates to customers arc determined mostly by "negotiation with 

customer" (Q.7) and followed by customer (customers decide the due-date). 

Trus figure indicates that delivery dates arc made based on the interest of all 
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invoked parnes, anJ ;~ likely to pr0duce ?. wcrkable sobti0n for both the 

cu~tomc,:s and the companies. State plans play almost no role in determining the 

due-date. This data can be seen in figure 4-16. 

1 :igurc ~- 1 (,: I )clin:rl' pracricc, 

Delivery practices 

, State (government) 
plan 

negotiation with 
customer 

R 
i 
: 

The company 

I 
! 

The customer 
I I I 

0 2 3 

Qualitative Sca le 

I 

I 
I 

I 

I 

4 5 

The :1n-r:1gc pcrccnragc of dcli,·cry orders late dt'Jjn'rcd to rhc customers for 

most of companies ,,·ere about 10% (Q.9). These customer orders that arc not 

dcli,·crcd on time a,·cragc 6 days past their due dates (Q.10). The low percentage 

of the late orders can be explained by the fact that dcjj,·cry dates arc determined 

by negotiation with customers. Other variables cause lateness can be seen in 

figure 4-17 (Q.11 ). 171e responses reveal that delivery lateness is often caused by 

production bottleneck in their production workshop, insufficient machine 

capacity, and material shortage. Finished goods transportation problem and 

cncrg~· shortage is not a major contributor to the lateness. 

' \ 
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I 'igurc 4- 17: <:au,..: of larcnc,, 

----- ---- --- - --· ----------

Cause of lateness 

change in customer due date 

finished goods transportation problem 

change of schedule priorities 

scheduling error 

production bottleneck 

production quality problem 

material quality problem 

insufficient labor capacity 

energy shortage 

material shortage 

Machine breakdown 

In sufficient machine capacity 

l 
I 

I 

i 
I 

I 
I 

}-
i 
I 

I 
j 
I 
j 
I 
j 
I 
I 

I 
-
0 

; 

I 

I 

I 

I 

I 

I 

I 
I 

I 
I 

---

I 

I 
:, 

I 
I 

I 
I 

I 
I 

I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 

' I 
' 

2 3 

Qualitative Scale 

l'igurc 4- 18: !'actor, c.ktcrminc rhc ,i.zc of company·, prmluc1ion l<>1,. 

Factors determine production lots 

Past experience 
I I I 

I 
II 

I I 

I I 
Material handling capacity I 

I I 
I 

I I 
Storage cost 

I I 

I I 
processing time 

I I 

Set up time 
I I 

I 

0 2 3 4 

Qualitative scale 

I 

4 

I 

I 

I 

5 

5 
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In geaeral, all factors co:1tril.mte i:1 de~ennining the size of company production 

lots (Q. 14). This fact can be seen ti1ar almost all ,,anabli-:s lie between tw:J U) 

three of the qualitative scale. Except for cost per unit, size of the order, and 

processing time (see fig. 4-18). 

Other findings on the shop floor control acti\,ities, which are rated on nominal 

scale, can be found in table 4-4. 

Table 4-4: Other finuings on Shop floor control 

Question % or days 

Q.12. ( )n approximately what percent of its orders do customer schedule changes 
occur after the start of production;, 8 .. ~ 0

., 

Q.13. On approximately what portion of the compam·'s orders do engineenng o r 
design changes occur after the srarr of production: 8.1 ° 'o 

Q.15. \\'hat are the companies approximate reiect or rerurn percentages at each of 
the follO\\·ing stages, 

• % Rejects of incoming material 

• 
• 
• 

% Rejects during processing in factor\' <crap r:11c) 

% Rejects at final inspect.ion 

% Returns from the customer 
Q.16. _\bout ho\\. many rimes tYpicalh· elapses from the srarr of rhc f1rsr operation 
unril a batch of rhe company's products is finished: 

• Days minimum rime from start to completion 

• Da\·s maximum rime from start to completion 

• Days usual time from start to completion 
Q.17. Of rhe elapsed factory time described in the pre\·ious quest.ion, approximately 
what percentage is spent in acrual processing operations (i.e., non waiting time)? 
Q.18 .. \bout how much rime typically elapses from the receipt of a customer order 
until it is shipped? 

• Days minimw11 rime from order ro shipment 

• Days maximum time from order to shipment 

• Days usual time from order to shipment 
Q .19 \'Vhat proportion of the company's orders is completed on or before the time 
specified by the production schedule? 
Q.20. For approximately what portion of irs manufacruring operations does rhe 
company have time standards? 
Q.21 . .\bout what percentage of the company's rime standard are accurate;, 

-1-. l o, ., 

:i.- ,, u 

-L.;:, u I) 

-L~ 0 
n 

28.5 
42.3 
32.6 

88% 

35.9 
50.1 
4-U 

92.6 u 0 

94% 

4--18 



Chapter 4: Re.r1t!ts and Ana_b,ses 

4. 1.5 M !lterial lvfonagement 

Materi:::ls mar,agcment include::, a wi<le range of activ1t1es associated with 

purchasing, managing, distributing, and controlling im-cntorics within the plant. 

Inventory includes raw materials, component parts, work in process, and 

finished goods. 

I ' igurc 4-19: Purchase c1uantity J crcrmimrion 

Purchase quantities determination 

Past experience 

Amount speci fi ed by supplier 

Delivery reliabi lity 

Expected qua li ty 

Size of transport equipment 

Cost per unit 

Storage space 

Storage cost 

Transportati on distance 

Transportation cost 

Amount needed for customer order 

Quantity d iscount 

Difficulty of placing an order 

Cost to place an order 

0 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 
I 

I 

I 

! 

! 

I 
I 

I 

I 
I 

I 

I 

I 
I 

I 
I 

I 

I 

I 
I 

I 
I 

2 3 

Qualitative Scale 

7 
I 
I 

I 

I 

I 

I 

I 

I 

4 5 

-----------··- ------- - ____ ___, 
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I ' ig urc 4-20: l'o licic, i:iiriating purcha::c on.lcr 

Pclicie!; init;ating purchase order 

Order based on past experience 
I I " ! 

I 
I 

I I 
I 

I I 
Order based on material shortage li st I 

I I 
I 

I I 
Order based on production plan I 

I I I 

j Order at periodic interval (e .g , L ----monthly) 

I 

I I 
I 

0 2 3 

Qualitative Scale 

4 5 

Materials o rdering at pe1iodic intcrnb and in response to inYentory lc\·cls arc 

the most significant d1-i\·ers of purchasing act.ions matc1ial management (Q.4). 

Other , ·ariablcs of policies ro iniri atc purch:1se o rders ca n be seen in table 4-20. 

Table -l -5: Other finJing, 011 material man:igcmcnr 

Question ,\ !in . \vcragc :\lax 

Q .2 .. -\pproximatch- ,\·hat percent of the parrs anJ 2.'i O 
0 77. 1 % 9.1 % 

components that comprise the company's 
products arc fabricated ,,·ithin the plant' 

Q.3. \Vhat percent of the company's total 10 o;, 22.5% 50% 
manufacturing cost is fo r purchased material? 

Q.5. \X!hat proportion o f the company's purchase 26.73 % 59.5 % on 13.8 % late 
o rders arc delivered by suppliers as follow' carh- fll11C 

Q .6. Of the purchase o rders that are delivered larc 1 Jm· 5.4 days 10 days 
by suppliers, what IS the approxunatc average 
lateness) 

Q.7. ,-\bout how many suppliers docs the 5 28.7 95 
company have, on average, per part? 

Q .8. What is the approximate total number of part 572 raw 741 1394 
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jinuir.hcr, in caLh :egmcnr of rhc com1,an/~ -,--material I component fmishcd l m·cnrory sysrcmt goods 

Q. 9. \\'hat is rhc \·aluc of the company's total 50 274 800 
invenrory? (;\ Lillion Rp) 

Q.10. \\'hat is rhe pcrcenrage disrrihurion of the 21.6 % in 48.3 % in 30%in 

compan~·'s im·cnrory \·alues; pans work in finished 
process goods 

The distribution percentage of the companies' inYcntory held was: 48.31 % ,·alue 

in work-in -proce;;s, 30.08% in finished goods, and 21.62°/c, in value of purchased 

mate1ials and p:1rts (Q.10). ;\lost of the companies have an a,-cragc of 29 

:,;upplier:,; of pans (Q.7) . Thi:: is because most o f the Sf\ Il ~s participating in the 

research arc machining companies in general tools. precision component, 

mole.ling, and dies. Other findings on materials management rated in nom:nal 

scale can be seen in table 4-5. 

Indonesia's machine tools industries had nor general!~· been inrcrnationally 

competiti,-c, a:,; e,idenced by rhc flood of impo rts into I m.lonc:,;ia and 1he lack of 

exports in these areas of acti,ities. On the other hands. Polman machine tools 

had been described as of superior quality and technologically adYanced. The 

products were carefully engineered and were more competiti,·e than those 

produced in other companies. Consequently, most o f the companies consider cd 

this cooperation process with Polman. These assumptions were reflected in their 

responses that tend to answer each clement of coopcrati,-c ,·ariablcs to the right 

of the qualitative scale. 'lhe responses for this study were ,·cry influenced by 

Polman reputations. 

Subjective responses played very significant role in answering the questionnaire, 

and, this indicated unconstructive in term of the ability of companies to 

collaborate effectively. However, based on company's executives explanation 

and researcher visited to company sites, most companies started reducing 
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ff,anufacturing cost, ach.ic,-ing mon.: flexil,ili,y, a,1d shortening proci:ssing tim<: 

by introducing N umc:.ical Crmtrol f\hchines (CNC). It was not surprise that the 

brand and type of these machines were exactly the same with the CNC 

machines in Polman's workshop. They already planned this automation system 

before the economic crises. E,·en rhough the program seemed to be postponed, 

the spirit of companies to collaborate ,,·as perhaps the most important to be 

concerned. r\nd that was one contribution factor to the success of collaboration 

process. 

The material managemu1t :rnalysis thus completes the analysis and interpretation 

of the SutYey questionnaire respomes. The next section outlines the analysis of 

the integration or cooperation process based on the compatibilitY index. 
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4.2 Integration Analysis 

Th.is scc::ion presents the analysis o[ integration process. r\ " m~ntioned before, 

the integration process \v-ill be based on the data collected and analyzed in the 

previous section with respect to Polman practices data as the "base region". ,-\ 

comparisc,n of the similarity of practices \\111 be done using the compatibility 

index. The analysis is used to develop answers to the research gucstions (sec 

chapter 2). The deYelopment of the compatibility index is not to rank 

companies according to their manufacruring performance but to describe their 

existing practices from the point of \iew of a potential coopcrat.io11 \\·irh others 

(\'\bybark, 1993). 

\'\ 'hybark (1993) suggests three steps as the strategy used 111 conducting the 

srudy: 

• Selection of rhc research c1ucstions and \·ariablcs 

• Scoring the \·ariablcs 

• DeYeloping the index 

4.2.1 S eledion qf the research q11t!slio11s and variables 

Selection of the research questiom and variables moscly depends on the 

companies aim for the integration; th.is includes individual interest from 

companies considering a joint venture. For this srudy, the selection process was 

done by im·olving participation of key management personnel of Polman and 

other companies interested in the project. The entire set o f questions was 

reviewed in search for those questions and variables, which it was felt indicated 

areas where differences in manufacturing practices can cause trouble in the 

cooperation process. Each member provided an individual written note, 

together with supporting arguments and asswnptions of why he chose such 

questions and variables. These notes of selected questions were submitted to the 
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1esearcher, who edited, clarified, and s:.im..rnarized the data for a second rneecing. 

This procedure cor,tieued for four m unds, when " consensus among members 

had been reached. 

The approach taken in selection process was to begin with the ques tio n: " Ts the 

subject of this question likely to have an important influence in the partnership 

to integrate manufacturing activities?" If the question seems to have influence, 

then the process is followed by a second question: "\'Ouch ,·ariablcs have the 

greatest impact?" This selection process provided more than 27 potential 

candidate ques tions that consist o f 60 , ·ariablcs. Finally, the rest of 53 questiom 

were dropped because they were not seen to be important in the integra tion o f 

the manufacturing practices . 

Other ,·aluable results of this management participation meeting arc: 

• Be able to set up value of idea l , ·ariablcs for Polman that we re 

represented in qualitati,-c scales . These modal numbers were se t-up 

by managerial b ·el o f different disciplines and backgrounds 

• E ffecti,·e transfer knowledge: Share with all concerned step-by-step 

processes of achieving the index and the constraints that might have. 

4. 2.2 Scoring the variables (Modal Value) 

As mentioned in chapter 3, the variables associated with the research questions 

fa]J into three measurement categories: Ratio scaled, ordinal, and nominal. Since 

the index measures the degree of compatibility with respect to Polman practices, 

the modal values of variables are taken from Polman database (code 26 in 

1\ppendix E). For each ordinal question type that requires an answer by number 

(e.g. percentage), the results have to be converted to qualitative scale by equation 

1 in chapter 3. Finally, for a type of ques tion that requires answer other than 
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rat10 scaled or ordinal (wer.kly, monthly, etc.) the number will b;:: ! (no 

compacibihty) or O (c0r,1plcte compatibility). If a practice matches that of 

Polman, the score assigned is zero and if not, the score is one. The resulting 

modal values (M.V.) arc summarized in table 4-6 for each of the \'ariablcs 

chosen in selection process. 

Table 4-6: Variable and modal rn luc practice, and yualitativc scale CClll\Trsion 

No. Variables 

2 

2 

3 

4 

5 

6 

COMPANY PROFILE 
Q.9 .. -\bout what perccnrage of rhe company's products arc: 

• l\ lake-ro-stock 

• l\lakc-to order 

Q .17. To what extend docs the comp,1m· use rhc computer for: 

• Producr design 

• Producrion Planning 

• Sales ion:casring 
Q.19. To \\·har ex rend has rhc.: compam· inYc.:sred resources for 

• Computer harthrnrc /so frwarc 

• Facron· auromarion 

• 1-:mplon.T training 

• just- in-time s\·stcm 
SALES FORECASTING 
Q.3. To whar extend docs the compam· use forecasting methods 
below: 

• Past experience 

• Time series model 
Q.4. To what extend docs rhc compam· consider forecasting factors 
below: 

• Current political situation 

• Result oi marker research 

• Current economic situation 

Q .8. H ow far in to rhe future.: docs the fon:cast c.:xrc.:nd; 

Q.9. Smallest increment rime of the forecast 

Q.10. H ow many rimes per year is the sa les forecast modified' 

Q.12. To what extend is the company's sales forecast used for the 
following purposes? 

• Budget preparation 

• Production planning 

• Sales planning 

n 

80% 
20% 

M.V. 

9m. 

l\lonthly 

6 times 

Q.S. 

4 

1 

~

s 
5 

-+ 
-+ 
4 

-+ 
5 

5 
4 

5 

0 

0 

0 

5 
5 
4 
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--PRODUCTION PLANNING ANO SCHEDULING-------~~-----~----

2 

3 

4 

5 

(, 

2 

3 

Q..!. I low far into the future docs rhr: production plan cxrcnd;; 
Q.5. Smallc~t incrcmcnl time of production 1Jlan 

Q.6. I low many rimes/year 1hc production plan rcYised;:, 

Q.7. T o whar cx1end factors below arc considered in Production plan 

• 
• 
• 

;\ lachinc capacity 

\\"ork-man / labor capaciry 

Tnc Forecast 

Q.8. When demand exceed capacitY, how often 1hc compam· 
respond by: 

• . \dding shifts 

• 
• 

Subcontract production works 

L sc O\'Crtimc 

Q.9. \\'hen demand less than capac1t\·, how often the company 
respond by: 

• 
• 
• 

Elimina1e shifo 

I .case capacit\· ro others 

Reduce \\·orkdaY or week 

Q. 11. I low often docs rhc c0mpany consider facwrs below in 
subcontracting works;:, 

• I ,xcess product ion load ,It your cumpam· 

• 
• 

Production d1fiiculry al your compam· 

Subconrracror's cosrs arc lower 

SHOP FLOOR CONTROL 
Q.3. To what cxrcnd is each rhc following decisions considered 10 
srarr \vork on an order;:, 

• Production plan 

• Derailed production schedule 

• .-\ctual customer order 

Q.5. I low often is the processing sequence at machine ccn1crs 
established by the following criteria 

• 
• 

Custo mer order due date 

Processing time of the job 

• Top management dirccti\'e 

Q.6. l low oflen does each of the fo llowing factors change 1hc 
company's production schedule priori1ics after the plant has starred 
an order;:, 

• 
• 
• 

Change in deli\'cry due dare 

Pressure from ;\ larketing 

Change in sales plan 

3m 
.\lonrhll· 

12 times 

i 

0 
0 

() 

5 
3 
3 

5 
3 
5 

4 
3 
3 

5 
4 

2 

4 

5 

4 
3 
4 

3 
3 
2 
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()_.7. I low o ften are the d•,e Ja:es rhar an. promis;.:d 10 cu~1<>rr.ers 
determined by each of the following::, 

• Negoti:111on wirh customers 

• The Customer 

• The company 

Q.11. \'\'hen the compam's finished goods arc delivered !arc to the 
customers, how often docs each of the following occurs as the cause 
of lateness' 

• lnsufficicn1 machine capacm· 

• l\lachine breakdown 

• Production bordcnccks 

<J.1-l. To what cx1cnt docs c;tch of 1hc follcl\\·ing dcterm111c rhe size 
of the company's produc1ion lu1.,: 

• Size of the order 

• 
• 

Processing rune 

Cost per unit 

MATERIAL MANAGEMENT 
()_.1. To what extent docs 1hc companr consider each of 1hc 
following in dctcrminmg pun:hasc yuan1i11cs:, 

• 
• 
• 

OuantirY discount ' . 

Expected qualilY 

DcliH:n rchalHIII\ 

Q.2 .. \pproximatck ,,·har percent of 1hc parts and components that 
comprise the comp:1m ',; pn ,ducts arc f:thncatcd with111 the plant:, 

Q. -l. I low often docs the company use each of the follow111g policies 
when initiating purchase orders:, 

• Order at periodic intef\·al 

• Order based on past experience 

• ( )rdcr for actual cus!Omcr order 
Q.5. \X'hat propornons of the compam·'s purchase orders arc 
delivered by suppliers as follow::. 

• % Dehered earh· 

• % Dcli,·ered on time 

• % Deli,·ercd late 

Q.10. \Vhat is the percentage distribution of the com pany's inventory 
values? 

• % ( )f value in purchased materials and parts 

• % ( )f value 111 work-in-process 

• % ( )f value in finished goods 

' 

30 ° 0 

-lO 0 o 

30% 

30 ° 0 

50 ° 0 

20% 

5 
-l 

3 

3 
2 

3 

3 
-l 

-l 
3 
4 

1.5 
2 
1.5 

1.5 
? -__ :, 

1 
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4.2.3 Calm/r;ti,z~ .'/Je i11dex 

This section discusses the; calculation prnce~s using I ~xcd spreacisheets. ;\ total 

of 27 questions that consists of 60 modal variables were selected for generating 

the index. 'l11e identical Yariablcs of two companies were compared sic.le by side 

such as in appendix E (spreadsheet calculation). 

figure 4-7 illustrates the sample calculation process for company code 1 ro 26 

(Polman). l.Jnforrunately, it is not possible to show all the cells b ecause o f page 

limit aYailabiliry. 

Table -1 -7: ,ampk calculation compam I \\'ith 26 (l'olm,111) 

From Cal-1 (Company description and background information-V total=9) 
I 

CODE STK ORDER 17-A 17-b 17-f 19-b 19-c 19-d 19-e I 

26 80,00 20,00 4 5 5 5 4 3 4 I 

1 13,00 87,00 4 4 5 5 3 2 2 I 
Diff 67,00 67.00 0,00 1.00 1.00 0.00 1.00 1.00 2.00 

Cf 0.84 3.35 0.00 0.20 0.20 0.00 0.25 0.33 0,50 

Index 1 0,61 -
From Cal-2 (Sales forecasting-V total=11) 

CODE 3-a 3-d 4-a 4 -b 4-g proj unit MOD 12-a 12-b 

26 5 4 5 5 4 9 2 6 5 5 

1 3 5 4 5 5 3 3 6 4 4 

Diff 2 1 1 0 1 6 1 0 1 1 

Cf 0,40 0 ,25 0 ,20 0,00 0,25 0,67 0,50 0,00 0 ,20 0,20 

Index 2 0,27 

From Cal-3 (Production planning and scheduling-V total=15) 

CODE Proj Unit €7-c 7-d 7-g 8-b 8-c 8-d 9-c 

26 3 2 9 5 3 3 5 5 3 4 

1 3 3 12 5 5 4 5 5 5 5 

Diff 0 1 3 0 2 1 0 0 2 1 

Cf 0,00 0 ,50 0,33 0,00 0,67 0,33 0,00 0,00 0,67 0,25 

Index 3 0,34 

From Cal-4 (Shop floor control-V total=18) 

CODE 3-a 3-b 3-c 5-b 5-c 5-f 6-a 6-1 6-j 7-a 

26 5 4 5 4 3 4 3 2 3 4 

1 3 5 5 4 4 4 3 4 4 4 

Diff 2 1 0 0 1 0 0 2 1 0 

Cf 0,40 0 ,25 0,00 0,00 0,33 0,00 0,00 1,00 0,33 0,00 

lndex4 0,32 
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r-rom Cc:1-5 (Material m:tna9ement-V total=12) 

CODE 1-c 1-k 1-1 own 4-a 4-f 4-g .sup~ly ~-~ 

26 4 4 4 25,00 4 4 3 3b0 1080 1296 

4 3 2 55,00 5 3 5 5 1000 300 

Diff 0 2 30 1 1 2 345 80 996 

Cf 0,00 0,25 0,50 1,20 0,25 0,25 0,67 0,99 0,07 0,77 

Index 5 0,49 

The calculation processes were done in five worksheets Cal-1 to Cal-5, which 

correspond to five parts of the research guestionnaixe (see appendix E). The cell 

labeled "cliff" of each worksheet was defined by absolute comparison of 

identical variables of the two companies. The correlation factor, q; which had 

value nrics between 1 and 0, was defined by dividing the value of "diff" by the 

modal \-alue. To compute the index 1, the correlation factor 1, (J;, di,·idcd by the 

number of im·estigated nriables . Finally, the nluc of the compatibility index for 

company 1 to Polman is the a\·eragc Yaiuc of in<lcx 1 to in<lcx,. The result or the 

compatibili t,· index calculation for compam· code 1 i~ 0.3940. Rcp(:ating the 

same process for the rest of the companies, the company ranks and their 

compatibility indexes arc shown in table 4-8 (sec calculation in appendix E). 

Tabk 4-8: .hcragc ,core anti compatibility index 

~-\NK CODE C. INDEX R:\ NK CODE C. INDEX 

1 9 0,2520 14 24 0,3380 

2 10 0,2780 15 6 0,3400 

3 22 0,2800 16 3 0,3420 

4 18 0,2840 17 12 0,3440 

5 4 0,3000 18 15 0,3560 

6 20 0,3040 19 14 0,3620 

7 5 0,3140 20 13 0,3780 

8 11 0,3140 2 1 17 0,3820 

9 19 0,3160 22 7 0,3840 

10 21 0,3200 23 1 0,3940 

11 8 0,3220 24 16 0,4720 

12 25 0,3320 25 2 0,4840 

13 23 0,3380 
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Table 4-8 ranks th<:: participated co:npanics b:i.sed on their compatibility index 

value.,. The co•11pany nine has the lo"vest compatibility index of 0.2520, which 

means that it could be predicted that its manufacturing practices arc quite similar 

to Polman, and most W,ely has a greater chance for successful collaboration. 

In reality, it is not possible to integrate Polman to all 25 companies for 

integration purposes . It was agreed at the management meeting that one 

purpose of the ranking was to choose the first fi,·c companies with the lowest 

index nlues. To sec how large the difference in practices was and to know 

,,·hethcr the difference ,Yas in the expected direction, the five companies ha,-ing 

the lowest index were i1wes tigated; they were 9, 10, 22, 18, and 4. The analyses 

focused on the index of each suITey section by comparing six selected 

companic~ (i.e. the five mentioned earlier, plus Polman) side by side. 

Tal,lc -l -9: Di,1riliu1ion of dc,crip1i,·c ,rari,ric of index 

Company Code 4 9 10 18 22 26 4 9 10 18 22 26 

Company description Shop floor control 

Mean 0.172 0.127 0.050 0,127 0,222 0,185 0,297 0,386 0,266 0,076 0,166 0,386 

Median 0.250 0,063 0,000 0,063 0,250 0,250 0,250 0,292 0,250 0,000 0,200 0,292 

Standard Deviation 0,157 0,140 0,100 0,140 0,317 0,220 0,315 0,283 0,241 0,129 0,166 0,283 

Minimum 0.000 0.000 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000 

Maximum 0,400 0,333 0,250 0,333 1,000 0,667 1,000 1,000 0,667 0,333 0,500 1,000 

Count 9 9 9 9 9 9 18 18 18 18 18 18 

Sales forecastinq Material manaqement 

Mean 0,283 0,297 0,235 0,194 0,162 0,283 0,305 0,330 0.286 0,259 0,275 0,349 

Median 0.250 0,250 0,000 0,200 0,000 0,250 0,250 0,250 0,250 0,100 0,214 0,250 

Standard Deviation 0,332 0,324 0,367 0,209 0,206 0,332 0,282 0,341 0,330 0,346 0,277 0,327 

Minimum 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000 

Maximum 1,000 1,000 1,000 0,500 0,500 1,000 0,833 1,000 0,875 1,233 0,833 1,000 

Count 11 11 11 11 11 11 13 13 13 13 13 13 

Production planninq 

Mean 0,210 0,343 0,369 0,270 0,156 0,357 

Median 0,200 0,250 0,250 0,250 0,000 0,250 

Standard Deviation 0,245 0,448 0,360 0,192 0,186 0,440 

Minimum 0,000 0,000 0,000 0,000 0,000 0,000 

Maximum 0,667 1,000 1,000 0,667 0,500 1,000 
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Count 
r-~-,-
1 15~5 I 15 15 15 15 

Table 4-9 shows the m ean, median, rninimum, and maximum value of index 

, ·ariablcs taken from appendix F. A primary objecti,·e of these statistical data 

was to analyze how large the differences and interpret a correlation hyp othesis. 

It w:is stated within a pre,-ious section, that companies nine and four had the 

lowest and the highest index, respccti,·cly. Referring to this table, the stock plot 

method was used to sec which section influenced the compatibility index . In this 

graphical method, the box represents the range distt-ibution of mean values of 

counted nriablcs, and the ,·crtical line abon: and below the box represent the 

highes t and lowest data points. 

l·igu rc 4-~1: c:<m1p;111y t!c:--c ripti<>n inJe:\ 

Com pany description index 

1,2 

0,8 -!--------------- ---+-----
)( 

i 0,6 1--------- -------
c 

Figure 4-21 showed the index distribution of the first survey section; Company 

D escription and Background Information. It depicted that the company four 

had the same index with Polman at about 0.2. Companies 9, 10, and 18 had 

superior performance of practices since their boxes were at lower values than 
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Polma11. The '.lrea of shaded squares rcp1esentcd the di-,trihution of the mea:-i 

values. Therefore company focr had the most sirnilar area with Polman, which 

indicated that in terms of company description they were alike. 

I ' igurc 4-22: Sale, forcca,ring intic, 

Sales forecasting index 

~ ,2 

0,8 

>< a, 
0,6 "O 

C: i 

0,4 

0,2 

0 

I I 

I 
I 

c_;..::::i c::;:=i ,-- c.:._;..:...c 
, . ..L. I 

I I 

I : I 

4 9 10 18 22 26 

Company code 

Figure 4-22 showed the index distribution of the s::de~ forec::isting section. l t 

showed that companies fo ur and nine had the same index, at about U.3 of the 

scale. Companies 10, 18, and 22 had superior performance of practices since 

their boxes were lower than Polman. I lowe,·er, their index distributions were 

not well presented. The area of shaded squares represented the mean 

distribution of the index. Companies fo ur and nine had the most similar area to 

Polman, which indicated that they had the same sales forecasting practices. 
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h gurc ~-~3. l'r.iuucrion pla'111i11g anc.i ,chcuuli11~ inucx 
----------· -- -

Production planning index 

1,2 

0,8 

>< 
Cl) 

0,6 7 --0 
C: 

0,4 I 

0,2 i 
r 1-1 ; 

0 

4 9 10 18 22 26 

Company code 

--- ------

Fiµ_urL' -+ -2.) ~hc)\\·cd the index distribution of the production planning and 

~c hcdulin~. \fost indexes of the companies fell in between 0.2 and 0.4 of rhe 

scak except company 22. Compared ,,-ith Polrnan, it showed rhat company nine 

had the same index, at about 0.3 of the scale. Since the box of compam· 22 was 

at a lo,,·er nlue, it's performance of production planning and scheduling 

practices were superior to Polman. I Io,,·ever, the larger area of the box and 

longer distance of the mean value informed that its index range was not ,,·ell 

distributed and the different practices were larger than most of the companies, 

respectiYcly. The area of shaded sguare represented the mean distribution of the 

index. Company ten and ::une had the most simlar area to Polman, which 

indicated that in terms of sales forecasting they were alike. 
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l' iguc<.: 4 24: Slwp :lo"r control imk:-,-- Shop floor control 

·;,2 

0,8 ~ - -

)( 

.g 0,6 
C 

I 
0,4 _j -- -

L I j 
I 

0,2 

0 

I I 
I T I 

r-1 I 
I 
I 

4 9 10 18 22 26 

Com pany code 

Figure 4-2--1- sho,,·ed the index disu-iburion of rhL· ~hop floor control quesrions. 

1'1ost indexes of the companies fell in bef\\n·n (i.2 :111d (J.4 of the scale except 

comparues 18 and 22. Compared with Polman, it showed that compam· nine, 

again, had the same index at about 0.35 of the scale. Since the boxes of 

comparues 18 and 22 were at a lower \'alue, their performances of shop floor 

control activities were superior to PoL11an. f foweYer, larger area of the company 

18's box and longer distance of the mean value meant that its index range was 

larger than most of the companies. Smaller area of the squa res of the companies 

4, 10, and 22 represented that the index of their manufacturing practices 

distribution closer each others but far from Polman. Company nine had the 

most similar area to PoLnan, which indicated that in tenns of shop floor control 

manufacturing practices they were aLnost the same. 
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I 'igurc 4-25: i\!ar~ri als <11a,iagc1ncnr in'..i cx 

Material management index 

1.2 

' 

0.8 

>< 
_g 0.6 
C 

04 
-

-
0.2 

0 

r-I y I 
I 

4 9 10 18 22 26 

Company code 

r-igure 4-25 shmn:d th<: imkx Ji,-rriburion of the marc1ials managcnwm rcsulrs. 

1'fos t indexes of the compa nies fe lt in bcrw<:cn 0.2 and 0.4 of the ::;c:ilc cxcq1t 

company 18. Compared with Polman, it showed that compan:· nin e, aga in, had 

the same index at about 0.3 of the scale. Since the boxes of companies 18 were 

at lower values , its performances of materials management activities were 

slightly supetior to Pol.man. H O\vever, the larger area of tl1e company 18's box 

informed that its index distribution range fa r from Polman. Th is meant that 

even having superio r p ractices, its manufacturing activities were fa r compared 

with o ther companies relative to Polman. The area o f shaded square represented 

the mean distribution o f the index. T herefore, company nine had the most 

similar area to Polman, which indicated that in terms of materials m anagement 

manufacturing practices, they were almost the same. 

The integratio n analysis thus concludes both sections of the data analysis and 

integration process investigation. The findings will be further used to give 

co nclusion and recommendation, which are discuss~d in the following chapter. 
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C~apter 5: Co111:/11sion 

5 CI-L4..PTER 5: CONCLUSION" 

This chapter concludes the entire project study and summarizes the project 

objective, design methodology, findings and results as well as limitations of the 

project. Some directions for further research are then presented. 

5.1 Summary 

5. 1. 1 Prqjed overvie111 

In general, this \\·as a study of Global Manufacturing Practices as well as of an 

analysis process for company suitability for integration based on similarity of 

their manufacturing practices. The data come from Indonesian's SMEs and was 

gathered using a standard GMRG questionnaire. The conceptual framework 

applied in the stud\· emphasizes in detail an analytical approach for the absolute 

comparison of one based company to others. The framework presented here 

groups rhc Jara inro basic units for statistical comparisons, accounts for the 

measuremcm scales of the \·ariablcs, and uses different statistical approaches 

depending on the assumptions and t)1Je of data. The framework was used to 

seek answ~rs to the following research <-1ucstions: 

• I low and why is the Global Manufacturing Practices sun-ey beneficial to 

the integration process? 

• How should the data collected be treated and used strategically prior to 

integration? 

• \Xlhat are the major factors of manufacturing practices which are 

important to successful integration? 

The analysis of the study was divided into two secuons, general analysis survey 

result and the analysis of integration. The first part, simply, provided a 
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docwT,cnt of useful data not only for participants but also for other cum?anics 

in general. The analysis of w.tegration process was ba~ed on the ccmpatibility 

index dc,·cloped by \'X'hybark (1993), and the theory o f statistical analysis 

dc,·clopcd by Bernstein (1988), which arc respectively as follows: 

• The success of the integration depends on the similarities or differences 

i.n manufacturing practices. 

• To measure these si.milariries or differences, the stati stical mean 

disuibution analysis calculates the compatibilirY index that reveals rhe 

rank of the companies. 

Referred to the concep t abm-c as the theoretical proporrions, accordi.ngh- the 

analysis focus on hm,· an aim of this study can be used as a strategic planning 

p1ior to the in tegration. 

5.1. 2 Fi11rli1~g and results q/the prqjed 

The findings of the study ,vcrc drawn from staristical analyses. The two findings 

were general sun·cy result and integrarion analyses result. The fi1·st part draws a 

general real- li fe picture of SMEs manufactming pracrices, and the last part 

compared variables using statis tical ana lysis. The calcularion was mostly carried 

out in the computer spreadsheet. Linking the findings to the theoretical 

propositions, the three main findings of the project were: 

1. Participants considered the Global Manufacturing Practices survey was 

important to the integration process. These can be seen in: 

• Before knowing the compatibility index, most compames doing 

collaboration used informal approach and mainly decided by top 

executives. l11e lack of success seemed to occur because the decision was 
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made from the management's new. Using GMP, however, all 

manufacturing activities were compared at the operational level. This can 

be expected to have better outcomes. 

2. The index reYealcd rank of the companies based on the different practices, so: 

• For management purposes the index could be broken down back into 

scales to search ,·ariablcs . Based on these variables, actions to close the 

different gap could be performed. 

• It could be u~cd for selection process; the companies with greater index 

,·alue could be dropped from the list. 

3. Mean comparison and distribution of the index re,·ealcd findings ro ans,,-cr 

the research questions because it described prediction on: 

• l Io,,· hrge and long the different ,·alucs of the selected companies 

comr:irc<l to the base<l company. 

• The superiority practices of one company to others . 

Hence, the use of Global I\fanufacturing Practices appears to affect the 

successful prediction prior to the integration process. 

5.1.3 Prqjecl limitations 

The findings of the project might have been affected to some extent b y 

limitations in the following aspects: 

The survey, was limited because of: 

• Very small number of survey subjects. 

\ 
\ 
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• inconsistent responses data in relation to current activities in compan.ic.:::; . 

• Target subjects did not represent the full community of SME.s. 

• Lack of subjects' knowledge on the material of Global Manufacturing 

Practices. 

• Poor participation 111 relation to the on-gomg econom.1c cns1s 111 

Indonesia. 

The integration process, which was very limited in relation to the following 

• Small number of investigated companies. 

• Lack of supporting documents (sales record, annual record, etc.) 

• Lack of professional sraff in filling rhc ~u1Yc\· . 

Statistical analysis, \\·h.ich was the main limitation of th.i~ project study in relation 

to the following: 

• Limited literature on a way of testing the variables. 

• Missing variables. 

Based on the limitations above, possibilities for further research were identified 

and discussed next. 

5.1.4 Direction for further work 

The limitations of the study bring about determination of other potential aspects 

that are not clarified by this study. The aspects could be the basis for further 
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rc:c:carch, and would be focusec.i 011 specific issues thar arc 111 most need of 

attention, including the following: 

The first aspect concerns with the usage o f the absolute comparison, which 

neglected superior performance of one company to o thers. Clearly, the stock

plot provides info rmation about superior perforn1ances of a company(s) 

compared to the base company. This could correspond to the following 

gucstions "W11at are the factors that determine this superio ri ty, and what arc 

proper st2 tistical analyses to determine these superiorities?" 

The second aspect is in converting the process of ratio and nominal to ordinal 

scale. For th.is stud\·, the process was based on the ideal number and was heavily 

depended on personnel subjective assessment. This could be investigated by 

seeking the amwcr to the following c1ucstions "C:rn the Gl\fP su1Tcy reveal the 

ideal number for each Yariablc, and how to do it=- 13\- 11'.ltions, n:gions, or best 

practices of one recognized ::;ample cornparn·=-" 

The last aspect is that the respondents rated m ost Yariables of the guestionna.ire 

as important (abm·e 50% of the scale). One assuming reason for th.is fac t is that 

most companies concenuate to survive in on-going economic crisis at the time 

the guestionnaire distributed. Therefore, they neglect the importance of this 

study, or sought to ensure that their company looked competitive. This former 

assumption was reflected in a shop floor control guestion 22, which clearly 

shows that most responses have negative numbers of their annual change 

compared with last year references. Question 4 of sales forecasting is also 

support for this assumption that the economic situation is a maior 

consideration. Referring to ·these findings, redistribution of questionnaire by 

involving more participants after economic recovery may well produces 

different results. 
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The de,·elop1,1ent of this smdy forms a sound basis for ongoing action research 

that will im·olve a larger variety of techniques for data collection. Therefore, a 

further investigation of the problem context above could be based on the data 

collected in this study as a preliminary step, and the findings could be seen as a 

pilot for further action research. 
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Appendix A: Survey Responses 

/. Latar Belakang Perusahaan 

I. Berapajuml,d1 total pekerja pada perusahaan anda? orang. 

75 73 65 70 74 94 60 70 25 85 71 84 
71 70 40 97 95 100 75 87 98 100 94 90 

' Dari jumlah terscbut . diatas. bcrapa yang bekerja pada bagian produksi ? ____ orang. 

59 65 47 51 45 77 48 55 22 65 60 64 
59 60 35 68 80 90 60 80 80 75 78 83 

3. Bcrapajumlah shift produksi per hari'? shift produksi per har i. 

3 I ~ I ; 3 I; I ~ I~ I; 3 I ; ,~ 3 2 

4. Dal am satu tahun. bcrapa j uml ah tota l jam kerj a seseorang yang heke1ja dihagian produksi ·J 
jam kerja per tahun 

1680 I IXOU 1800 1800 1800 1760 1600 1800 1800 1800 1800 1680 
1800 !XOO 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 

5. Berapa perscn dari total biaya manufaktur (manufacturing cost) clialokasikan untuk 
membiayai pekerja tidak tetap. bila itu ada? llr 

60 15 10 30 20 15 10 30 NIA 40 NIA NIA 
90 30 25 75 10 25 14 18 20 11 17 14 

6. Barapa total penjualan tahun lalu? (dalam unit Juta Rupiah) 
penjualan domestik (domestic sales) 
penjualan ekspor (export sales) 

Dom 
511 630 320 350 700 300 380 450 500 850 200 1000 
2500 700 500 800 2400 3000 2500 1500 4000 2000 2400 2600 

X Ort 

0 0 0 200 0 0 0 300 0 400 200 500 
1000 1500 2500 300 500 2500 2450 300 2500 2500 1000 1300 

7. Berapajumlah alur produksi (product lines) atau produk sejenis (product families) didalam 
perusahaan anda? 
____ alur produksi atau produk sejenis. 

26 
84 
240 

26 
53 
99 

Ir 
26 
1800 
1992 

23 
70 
2 

26 
1000 
3500 

19 
500 
1700 

26 
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8 14 11 10 8 17 20 12 20 15 12 17 
5 7 10 12 20 JO 15 12 16 20 25 16 

8. Bl:rapa pers~ntase penj uc1!an (company sak~) yang dihasilk::m d2ri penjualali produk :1. nda!an ? 
____ % dari !)enjualnn 

20 35 72 85 80 95 75 80 95 80 65 60 
90 95 60 70 80 85 75 90 78 89 95 80 

9. Berapa persentase pembuatan produk dibuat berdasarkan pesanan (make-to-ord~r) dan berapa 
persentase pembuatan produk dibuat berdasarkan persed 1aan (make-to-stock)? (jumlah 
kcduanya harus 100%) 

% berdasarkan pesanan 
% berdasarkan persediaan 

13 () IO 85 95 100 50 75 85 80 80 95 
I Q 30 0 0 25 20 25 10 0 5 16 22 

87 100 90 15 5 0 50 25 15 20 20 5 
100 70 100 100 75 80 75 90 100 95 84 78 

I U. Berapa pcrsentase kepcmilikan perusahaan dikuasai oleh kecluajcnis pemilik dibawah ini ·1 

(j umlah kecluanya 100%) 
<Jr domestik (pemilik berdomisili didalam ncgeri) 
'K asing (pcmi lik berdomi sili diluar negeri ) 

100 100 100 100 100 100 100 100 100 100 100 100 
100 I 100 100 100 100 100 100 100 100 100 100 100 

I~ 0 0 0 
I~ 

0 0 
I~ I~ I~ I~ I~ 0 0 0 0 0 

I I. Berapa persentase mesin produksi dikelompokan kedalam kedua kelompok dibawah ini ? 
% mesin dikelompokan berdasarkan jenis (contoh. kelompok mesin bubut) 
% mesin dikelompokan berdasarkan gabungan antara alur produksi dan produk 

families 

30 50 68 50 45 75 so 45 20 30 30 15 
25 45 47 53 20 10 35 56 32 67 32 12 

70 50 32 so 55 25 50 55 80 70 70 85 
75 55 53 47 80 90 65 44 68 33 68 88 

12. Berapa rata-rata persentase perubahan kapasitas utilisasi dari plant permesinan atau peralatan 
(machinery or equipment)? 
____ % kapasitas perubahan utilisasi (capacity of utilization rate) 

10 
15 

26 
70 
80 

26 
0 
80 

26 
100 
20 

26 
100 
100 

26 
0 
0 

26 
38 
80 

26 
62 
20 

26 
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87 80 90 40 30 10 10 15 10 15 5 25 
90 85 76 80 75 86 65 76 60 56 45 58 

13. Dal<1m clu::i tahun ternkhir. bni-kira terapa perser.tase penju:ilaf' tahunan (annual sales) 
Ji ... lokasikan ur.tuk memheli pcralatan p:·oduksi baru? 

% dari penjual2n whunan 

45 60 35 20 35 20 10 10 40 10 20 
30 55 30 45 40 56 40 20 r _::, 10 24 

14. Berapa total investasi dialokasikan untuk peralatan produksi·J (dalam juta Rupiah ) 
Rp. 

200 150 330 100 150 so 50 100 150 250 50 200 
300 60 300 40 100 200 230 120 200 250 350 200 

15. Berapa rata-rata umur mesin/peralatan produksi pada perusahaan anda·1 

tahun 

6 3 7 5 4 3 6 s 4 7.5 9 5 
6 8 5 7 2 6 8 12 20 10 7 -1 

16. Berapa persen total biaya manufaktur dari total basil penjualan '1 

% dari hasil penjualan 

73 45 40 N/A 70 65 50 60 NIA 60 45 , :iO 
30 60 60 30 56 75 78 65 75 I -15 37 ?() 

17. Seberapajauh. perusahaan menggunakan komputcr untuk hal dibawah ini? (lingkari angka 
yan;:; cocok) 

• Sales forecasting I 2 3 4 5 
0 3 2 10 11 

• Perencanaan Produksi I 2 3 4 5 
0 2 2 6 16 

• Penjadualan produksi I 2 3 4 5 
0 I 5 7 13 

• Manajemen inventory I 2 3 4 5 
0 4 11 7 4 

• Pembelian I 2 3 4 5 
0 0 2 11 13 

• Desain produksi I 2 3 4 5 
0 2 3 20 

<- tidak Sangat tergantung -> 

18. Untuk setiap karakteristik dibawah ini , bagaimana anda membandingkan perusahaan anda 
terhadap perusahan kompetitor (lingkari angka yang cocok untuk setiap karakteristik) 

92 
75 

26 
50 
12 

! 26 
-100 
150 

I 26 
4 

20 

I 24 
I -10 
I '-i) 
----

26 I 

26 I 

26 I 

26 I 

26 I 

26 I 
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l.ctiih hurukdari S;_una \k.11_!!an ktllllfl\:lilnr l.i:hih hagu~d;lfi 
k t 'llll(X.1iltlf l..1,mr,..·1i·nr 

Un;t hiaya man ul"aktt.:r I ') 3 1 5 • -
0 0 r-4 15 7 'J~ I 

I ~ 

• Kualitas p;·oduk I 2 3 4 5 
0 0 3 16 7 26=i 

• Kec:epatan waktu pr'.:lses produksi I 2 3 4 5 

0 0 4 14 8 26 

• Keccpata n pcngiriman produk I 2 3 4 5 

0 0 5 9 12 26 

• Pcngiriman prm.luk scsuai pc1janjia11 I 2 3 4 5 
0 0 4 15 7 16 

• Fleksibili1;1s LerhaJap pcrubahan produk I 2 3 4 5 
0 4 10 5 7 26 

• Fleks ibilitas terhadap perubahan output 2 3 4 5 
(vol ume) 

0 3 6 8 9 26 

• Waktu dcsa in prod uk I 2 3 4 5 
0 0 IO 7 9 26 

19. Dala,n clua tahun terakhir. scjauhmana perusahaan me ngin vestas ika n sumbcr (resources ) 
(uang . waktu. dan/ata u. orang) untuk mengikuti pelatihan pada hidang dibawah ini "' (lingkari 
angka yang cocok untuk setiap karakteristik.) 

Tidak sama sckal , San~~ll di pt: ril :tt1k.a n 

• Selular 111 :111 ui"actur I 2 3 -l 5 

0 3 10 X 5 26 

• Perangkat I unak/keras Komputer I 2 3 4 5 
0 3 4 18 26 

• Pelatihan umum untuk karyawan I 2 
,, 

4 5 .1 

0 I 12 11 2 26 

• Fac tory automati on (FA) I 2 3 4 5 
0 5 11 5 5 26 

• Just- in-time (JIT) I 2 3 4 5 

0 3 6 6 II 26 

• Manufacturing time reduction I 2 3 4 5 

0 5 5 9 7 26 

• Material Requirements Planning (MRP) 2 3 4 5 

I 6 12 6 26 

• Productivity improvement I 2 3 4 5 

0 3 4 18 26 

• Setup time reduction I 2 3 4 5 

0 6 9 6 5 26 

• Process analysis I 2 3 4 5 

0 2 8 II 5 26 

• Statistical P rocess Control (SPC) 1 2 3 4 5 
2 7 8 6 3 26 

• Supplier partnership 1 2 3 4 5 
0 7 9 9 26 
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+ Total Quality Management (TQM) I 2 3 4 5 
0 0 4 12 10 26__] 

+ Dc1ur ubng material I 2 3 4 5 

'° 2 6 6 LTI 26 

II. Sales Forecasting 

I. Dari daftar dibawah ini. jabatan mana yang memiliki kewenangan dalam merumuskan sales fore cast? 

Posisi (pilih satu) 
C Presiden/CEO/ direktur IO 

[1 \Vakil presiden/ wakil direktur 2 

O Departemen/Kepala divisi 6 

O Group/manager bagian I 

O Pemilik perusahaan 7 

26 

2. Dari daftar dibawah ini. ha!!ian mana yang me miliki kewenangan utama dalam menenlllkan sa les 
forecast? 

3. 

• 
• 
• 
• 

llagian (pilih satu) 
C Administrasi 

[ Pcrencana (Planning ) 

O Produksi 

0 Enjinering 

O Penjualan (Sa les) 

C Pemasaran (Marketing) 

O Akuntansi (Accounting) 

8 

9 

0 

2 

4 
,.., 
.1 

0 

26 

Sejauhmana perus:ihaan memanfaatkan metode dibawah ini dalam menentukan sales forecast? 
(Lingkari angka untuk setiap metode) 

Ticlak samasekali Sangat 

Time series model I 2 3 4 5 
0 I 7 8 10 26 

Causal models (contoh, regression) 2 3 4 5 
6 8 7 4 26 

Metode Kualitatif (contoh. delphi) 2 3 4 5 
11 6 6 2 26 

Pengalaman lalu I 2 3 4 5 
0 7 4 5 10 26 

I 
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4. Sejauhmana faktor dibawah ini diperhitungkan dalam menentukan forecast? (lingkari angka untuk 
setiap faktor). 

Tid::k sarm st!kJ! i Sanga1 diperha1ik,111 

• ~itu;.;si ci.;onomi :;aat ini I 2 3 4 5 
Cl 0 I 6 19 l 26 

• Situasi politik saai ini I 2 3 L1 5 

0 2 5 18 26 
Situasi umum perusahaan I .., .., 

4 5 • - _1 

0 II 9 5 26 

• Situasi industri keseluruhan I 2 3 4 5 

0 0 8 9 9 26 

• ln formasi clari pelanggan 2 3 4 5 

6 10 6 3 26 

• lnformasi dari supplier 2 3 4 5 
9 8 5 3 26 

• Hasi I ri se t pasar 2 3 4 5 
4 9 II 26 

• Data penjualan lalu (c!em:rnd) I .., 
3 4 5 -

0 5 II 6 -+ 26 

• Catalan order saat in i I 2 3 4 5 
0 3 6 11 6 26 

5. Apakah sa les forecast dihuat herclasarkan individual produk atau alur produk "I (Pilih satu atau 
gal.mngan keduanya). 

lncli,·iclual procluk 2 

.-\lur produk (Prociuk lines) 

6. Untuk bcrapa individual produk atau alur procluk. perusahaan mengembangkan fo recast".' 
produk dimasukkan dalam mengembangkan forecast 26 
alur produk dimasukkan dalam mengembangkan forecast 26 

0 30 25 5 10 20 5 IO 50 0 0 0 
60 50 30 30 IO 21 17 30 12 16 18 20 

IO IO IO 15 25 30 10 30 0 20 25 5 
20 30 20 15 30 20 18 24 IO 23 14 18 

7. Bagaimana sales forecast dinyatakan? (Pilih satu atau keduanya). 

30 
11 

40 
20 

O Dalam nilai mata uang dari produk 

O Dalam unit fisik dari produk ~ 
8. Berapa jauh jangkauan forecast diproyeksikan kedepan? ___ _ bulan 

26 
3 5 8 3 6 8 3 12 3 3 6 6 12 
9 12 24 15 12 18 6 12 6 6 6 IO 9 
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9. Forecast bia~anya dirancang berdasarkan unit waktu, apakah satuan terkecil unit waktu tersebut? (Pilih 
~atu). 

,' 11ari u 

C Minggu 

D Bulan 

D Tahun 

10. Berapa kali dal am setahun. rorecast dirubah atau dimodifikasi·J 
kali perubahan penahun 

(, 4 12 6 12 3 4 
..j 3 6 6 6 6 6 

() 

I s 
~ --·-

17 

1 

26 

26 
12 2 12 2 2 
6 6 3 6 

I I. Dari data aktual dalam dua tahun terakhir. berapa rata-rata pcrsentase kesa lahan clalam mcnen tukan 
rorccas t'? 

rala-rata pcrsentase kesalahan forecast. 
26 

15 .., 10 10 5 10 10 5 5 .1 15 15 10 

i 15 5 3 10 8 3 9 9 6 10 14 8 

12. Scjauh mana sales forecast cligunakan dalam me nentukan atau merumu ~kan aktivitas clibawah i11i ·1 

(Lingkari angka yang cocok untuk setiap aktivitas). 

Tilbk s:una .,ckali Sanga1 clipcrha1i~;111 

• Pcrsiapan budget I 2 
.., 
.1 ..j 

0 0 9 8 

• Pcrcncanaan procluksi I 2 3 4 

0 0 6 12 

• Keputusan sub-kontrak I 2 3 4 

0 2 12 7 

• Perencanaan material/inventory I 2 3 4 

0 I 14 8 

• Perencanaan penjualan (sales) I 2 3 4 

0 0 8 8 

• Perencanaan sumber daya manusia I 2 3 4 

0 7 10 5 

• Perencanaan pengembangan produk baru I 2 3 4 

0 2 6 9 

• Perencanaan fasi litas l 2 3 4 

0 2 9 12 

• Perencanaan pembelian peralatan I 2 3 4 

0 3 8 11 

13. Seberapa sering sales forecast dirubah atau disesuaikan dengan keadaan aktual 
(production planning) oleh bagian produksi? (Lingkari angka yang cocok). 

jarang 

5 
9 26 
5 
8 26 
5 
5 26 
5 

3 26 
5 

10 26 
5 

4 26 
5 

9 26 
5 

3 26 
5 

4 26 

perencanaan produksi 

Sering 
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+ forecast dirubah oleh bag. produksi 2 3 4 5 

~L_3 __ 2_1 __ ,_L_7_~_7 __ 2_6_] 

1/1. Perencanaan Produksi Dan Panjadua/an 

I. Apakah J'erencanaan Produksi dibuat untuk indi vidual produk atau alur produk? (Pilih satu atau 
keduanya). 

O Indi vidual produk 

[J Alur produk 

., Untuk bcrapa individual produk atau alur produk Pcrcncanaan Produksi dibuat? 
____ produk dibuat berdasarkan perencanaan procluksi 
____ alur produk dibuat berdasarkan perencanaan produksi 

30 30 0 5 5 20 20 10 50 0 
45 50 30 38 0 0 0 0 0 0 

:20 5 20 10 10 30 30 10 0 20 
0 0 0 0 20 15 12 20 11 10 

0 0 
0 () 

20 5 
:w 16 

3. Bagaimana Pcrencanaan Produksi secara kcsc luruhan dirumuskan'! (Pilih se mua yang l'ocok1. 

ilai jual produk 

D Unit ti si k dari produk 

D Waktu pekerjaan (contoh: jam. hari) 

D Waktu permesinan (contoh: jam. hari ) 

-L Bcrapa jauh jangkauan Perencanaan Produksi diproyeksikan kedepan? 
____ bulan 

3 3 3 6 
2 3 3 3 2 

3 3 
2 

14 
6U 
37 

20 
() 

12 

7 

I 1 

6 

6 

26 
3 
3 

5. Pcrcncanaan Produksi biasanya dirancang berdasarkan unit waktu, apakah satuan terkeci I unit waktu 
tersebut? (Pilih hanya satu). 

D Hari 3 

D Minggu 14 

D Bulan 9 

D Tahun 0 

26 

6. Dalam setah un, berapa kali Perencanaan Produksi diti njau ulang'? 

A- 8 
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____ kali sel:\hun 

12 
12 ±12 3 I 4 1,6 

9
6 t6

6
_-l _

9
3_--+1_3 

1_2 _ _,__12_:]_s __ -~1q ___ _._ ___ ~---~'-6~~~~ Ir 
7. Sejauh mana faktor dibawah ini dipertimbangkan dalam mcngembangkan Pcrcncanaan Produksi'1 

(Lingkari angka yang cocok untuk sctiap faktor). 

T1<l.1~ ,a,.,a ,c~Jh S;ing.11 d1pc111111h.111g~,111 

• Catalan order pelanggan I 2 ~ ., -I 5 
0 2 14 8 2 26 

• Data penjualan lalu I 2 3 -I 5 
0 12 10 3 26 

• Kapasitas mcsin I 2 3 4 5 

0 () I 11 1-1 26 

• Kapasitas pcke1ja I 'l 3 -I 5 -
0 -I 10 6 6 26 

Pacncanaan mendatang dari pc langgan 2 ~ -I 5 • ., 
--, 

10 9 2 -I 26 

• Tingkat in\"COlOI") I 2 3 -I 5 
0 II 11 3 26 

• Forcc;_i~t I 2 3 -I 5 
0 0 9 10 7 26 

8 Bila rcrmint;_ian mclcw;_iti kara, itm,. h;_igaimana tindakan pcrusahaan men: 11-.lp1 hal d ,b.1\1;1h ini. 
( Lingkari angka yang cocok untuk setiap alternatif). 

J:trang Senn~ 

• \llcnambah tcnaga kcrja 2 3 -I 5 
2 12 8 I ~ ., 26 

• Menambah jam lembur I 2 3 -I 5 
0 0 4 8 14 26 

• menambah shift I 2 3 4 5 
3 2 4 6 11 26 

• Pekerjaan disub-kontrakan I 2 3 4 5 
0 0 7 5 14 26 

• order pelanggan dihentikan I 2 3 4 5 
2 7 5 6 6 26 

• Menyewa kapasitas lain untuk sementara 2 3 4 5 
9 10 I s 26 

9. Bila permintaan kurang dari kapasitas, bagaimana tindakan perusahaan menyikapi hal dibawah ini . 
(Lingkari angka yang cocok untuk setiap alternatiO. 

jar.mg Sering 

• Memberhentikan pekerja I 2 3 4 5 

24 1_ __ 1 ~'--_0_...____0_....___1 ____._2_;6~ 
• Membiarkan kapasitas terhenti I 2 3 4 5 

5 7 10 3 26 
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• Mcngurangi jumlah shifts 2 3 4 5 
0 6 6 13 26 ] 

• Mcngurar;gi ju,r,lah hari ke1ja I 1 3 4 5 

~j 5 3 ,. I 4 26 -~ 

• /v1c1,imbun ha:1an t invcntory) 1 3 4 5 

' ! I 6 6 10 3 26 J 
• Mcnyewakan kapasitas kc yang lain 2 3 4 5 

4 6 10 I 5 26 

10. Sehcrapa j.!uh pengaruh Pcre n<.:anaan Produk~i terhadap hal dibaw.,h ini ? (Lingkari angka ya ng 
coco k untuk setiap faktor pcngaruh ). 

T,da~ ,ama ,c~ali Sangat bcrpcngaruh 

• Pcrsiapan budget I 2 3 4 5 
0 4 14 6 2 26 

• Jadual produksi I 1 3 4 5 
0 6 13 6 26 

• Kcputusan suh-kontrak I 2 3 4 5 
0 12 9 3 26 

• Pcrcncanaan material/inventory I 2 3 -1 s 
0 9 10 6 26 

• Perc ncanaan penjualan I 2 .. 
-l 5 ·' 

0 2 9 11 4 26 

• Pcrcncanaan sumbcr daya manu:-ia 2 .. -1 5 ·' 
2 10 )() () 

~---, 
-l 26 

• Pcrcncanaan fa~i litas 2 ' -1 5 
() -1 II 9 2 26 

• Pcrencanaan pemhelian pcralatan I 
.., 

3 -1 5 -
0 3 12 I 0 26 

II . Dalam mclakukan sub-kontrak. seringkah pertirnbangan r engaruh faktor dibawah ini diperhat ikan? 
( Lingkari angka yang cocok untuk setiap faktor ). 

jarang ,ering: 

• Kckurangan kapasitas produksi I :?. 3 4 s 
0 0 I 12 13 26 

• Kcsuli tan proses produksi I 2 3 4 5 
0 3 5 15 3 26 

• pengaruh dari top manajernen I 2 3 4 5 
0 7 12 3 4 26 

• sub-kontrak bisa rnenjarnin delivery date 2 3 4 5 
lebi h awal 

0 2 6 12 6 26 

• biaya sub-kontrak lebih rnurah 2 3 4 5 
6 12 6 I 26 

• kualitas sub-kontrak lebih tinggi 2 3 4 5 
8 8 6 3 26 

12. Bagairnana Penjadualan Produksi secara keseluruhan dinyatakan? (pilih salah satu). 
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O Nilai jual produk 

O Unit fi sik dari produk 

O Unit dari alur pr0duksi 

O Output prod~k berdasarka11 jc1ir. ke1j~ (laL>Or hours) 

O Output proouk berdasarkan wa!au mcsin (machine hours) 

13. Sejauh mana Penjadualan Produksi diproyeksikan kedepan? 
____ minggu 

14. Unit tcrkccil dari satuan waktu un tuk Penjadualan Produksi adalah? (Pilih satu). 

LJ Hari 

CJ Minggu 

c; Bulan 

0 Tahun 

15. Bisakah pcnjadualan Produksi dirubah ? (Pilih ya atau tidak). 

0 Ya 

D Tidak 

16 

10 

() 

() 

26 

16. Apakah perusahaan mcmiliki alat ukur formal untuk mengukur tingkat kebcrhasi lan hal dibawah ini? 
( Pilih ya a tau tidak untuk sctiap pertanyaa n). 

Ya Tidak 

• Keakuratan data inventory D D 
24 2 26 

• Keakuratan Bill of Material (BOM) D D 
16 10 26 

• Keakuratan alur produksi di bengkcl D D 
26 0 26 

• Keakuratan standar waktu produksi D D 
23 3 26 

• Keakuratan Forecast D D 
14 12 26 

• Keterlambatan delivery D D 
20 6 26 

• Kecepatan delivery D D 
20 6 26 
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• \Vaktu proses manufaktur D 0 
25 26 

• W;,ktu de~ain produk 0 r-

[ 25 26=:] 

• Kualitas bahan baku J n-1 ') 26 l -
• Kualitas peke1jaan yang sedang bcrlangsun~ 

26 0 26 

• Kualitas produk jadi ,, 

'.2(1 () 26 

• Kepuasan pelanggan atau pemcsan '7 

15 II 26 

• Produktivi tas 0 
23 3 26 

• Tingkat inventory 

26 0 26 

• Setup time 

21 :, 26 

• Pergantian peke1ja (employee turnover) . 
-,~ _J -' 26 

• Kctidak hadiran peke1ja --, 

~6 () 26 

• Format usulan pcrbaikan dari pekcrja 

25 26 

IV. SHOP FLOOR CONTROL 

I. Posisi jabatan mana yang memiliki kewenangan mengeluarkan pcrimah agar shop-fl oor (hengkel) 
memulai menjalankan order? (Pilih satu saja). 

D Presiden/CEO/Manajer/ d irektur 

D Wakil presiden/direktur 

D Departemen/kepala divisi 

D Group/Kepala seksi 

D Pemilik perusahaan 

5 

0 

16 

C 

5 

26 

2. Dari daftar dibawah ini, bagian mana yang memiliki kewenangan me ngeluarkan perin tah agar shop-
fl oor (bengkel) memulai menj alankan order? (pilih satu saja). 

D Administrasi 

D Perencani!an 

D Produksi 

A - 12 



D Enjinering 

[l Penjualao 

0 Pc1m:s:uan 

D Kcuangan 

D Aku,1tar.si (accuunt i r,g) 

Appendix A: Survey Responses 

5 

0 

Q 
-

0 

0 
-

26 

3. Bagaimana pcngaruh faktor dihawah ini terhadap keputusan agar shop-floor (bengkel ) mcmulai untuk 
mclaksanakan ordcr·1 ( Lin~kari angka ya ng cocck untuk setiap factor). 

T,cb-. ,ama ,.:bli Sanga1 h.:rpengaruh 

• Aktual order pelanggan I 2 3 -I 5 

0 5 10 10 26 

• Perencanaan Produksi I 2 3 4 5 
() 

., 

.1 11 11 26 

• Detail jadual produksi I 2 3 4 5 

0 0 2 5 19 26 

• Kclangkaan pan atau komponcn I 2 3 4 5 

0 12 10 3 26 

• Tingkat in ventory I 2 3 -I 5 

0 5 10 9 2 26 

• Kepentingan pelanggan I 2 3 4 5 

0 0 7 7 12 26 

4. Scringkah kclompok orang Jihawah ini menentukan pengaturan alur produk yang akan dihuat pada 
mesi n atau \\'tirk-ccntcrs'! ( Lingkari angka yang cocok untuk setiap kclompokl. 

p rang s~ring 

• Top manajcmen pcrusahaan I 2 3 -l 5 

0 0 6 11 9 26 

• staf dari kontrol produksi I 2 3 4 5 

3 7 9 6 26 

• supervi sor mesin center I 2 3 4 5 

6 8 11 0 26 

• operator I 2 3 4 5 
4 5 10 5 2 26 

5. Seringkah urutan pengerjaan proses permesinan atau work center ditentukan oleh kriteria dihawah ini? 
(Lingkari angka yang cocok untuk setiap kriteria). 

jarang Sering 

• Urutan order pekerjaan yang datang I 2 3 4 5 
0 0 3 10 13 26 

• Dateline order pelanggan I 2 3 4 5 
0 0 5 14 7 26 

• Waktu proces pekerjaan I 2 3 4 5 
0 0 13 10 3 26 

• Sisa pekerjaan pada urutan stasion 2 3 4 5 
9 10 5 26 

A - 13 



Appendix A: Survey Responses 

• Meminimalkan jumlah set-up I 2 3 4 5 
0 6 12 7 I 2U 

peng:arahan d::in top :nanajemen l ~ 3 4 5 • 4 

iO I I 

5 : I L 9 26 

• tcrganto.rng nrndah ::t '.aL! , i<l~knya pt:ke1ji:an 2 3 4 5 
I 6 5 9 5 26 .. Pengalaman lalu I 2 3 4 5 
0 7 II 3 5 26 

6. Seri ngkah setiap fakto r dibawah ini merubah prioritas peker_jaan pada Penjadualan Produksi pacla hal 
mesin telah berja lan mengerjakan order? (Lingkari angka yang cocok untuk setinp factor). 

jarang Sering 

• Tekanan dari bag. pemasaran I 2 3 4 5 
0 2 7 10 7 26 

• Tekanan dari pelanggan I 2 3 4 5 
0 0 7 10 9 26 

• Kesulitan lenaga ke1ja ( labor shortage) I 2 3 4 5 
9 8 9 0 0 26 

• Kesulitan material I 2 3 4 5 
5 6 10 4 I 26 

• Ke:.ul itan energi (kapas itas listrik ) 2 3 4 5 
20 5 0 () 26 

• Problem proses manu faktu r I 2 3 4 5 
0 19 13 3 26 

• Kapasitas mesi n tidak memadai I 2 3 -l 5 
0 6 13 6 26 

• Mcsin rus..i k (breakdown) 2 3 -l 5 
2 9 5 8 2 26 

• Rc ncana pcn_jualan berubah I 2 3 4 5 
3 7 8 6 2 26 

• Waktu pengi ri man berubah 2 3 4 5 
2 9 6 8 I 26 

• Perubahan demand I 2 3 4 5 
I 6 9 8 2 26 

• Desain enjinering berubah I 2 3 4 5 
0 0 11 14 I 26 

• Pengarahan dari top manajemen I 2 3 4 5 
2 5 4 9 6 26 

7. Seringkah waktu penyelesaian pembuatan produk (dateline) yang dijanjikan terhadap pemesan 
di tentu kan oleh setiap ke lompok dibawah ini '! (Lingkari angka yang cocok untuk setiap kelompok). 

jarang Sering 

• Pcmesan I 2 3 4 5 
0 0 8 13 5 26 

• Pcrusahaan I 2 3 4 5 
0 6 9 3 8 26 

• Negosias i dengan pemesan I 2 3 4 5 
0 0 I 7 18 26 

• Kehijakan pemerintah l 2 3 4 5 
19 6 0 0 26 
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3. K~r ika pemcsan membcrikan order, kira-kira berap'" hari kedecpan clitarnh«hkan sebe!u!ll waku_; 
pengiri man yang dijanjikar. datar.g':' 

hari minimum ke hari yang d ijanjikan. 

26 
5 3 3 I 7 10 5 3 3 3 3 3 10 5 
s 10 4 3 7 5 3 6 6 7 7 5 5 

hari maximum ke hari yang dijanj ikan. 

26 
I 0 5 7 14 14 10 10 1-+ 10 7 7 20 I 0 
7 15 7 5 10 12 7 12 14 14 14 12 I() 

biasanya hari kehari yang dijanjikan. 

26 
7 4 5 10 10 5 7 8 5 4 5 7 7 
7 10 5 5 7 8 5 10 10 9 7 8 I I 

9. Bcrapa rara-rara pcrsentasc kc1erlamba1an penyclcsaian produk yang dijanjikan tcrhadap pc111c~a11 pada 
pcrusahaan anda'J 
____ ~ dari produk diselesaikan setelah hari yang dijanjikan 

5 5 3 40 5 5 10 10 10 15 10 10 
-+ 3 7 4 10 20 5 9 12 4 8 15 

I 0. Unt uk pckc1jaan yang tidak bisa diselesaikan tepat waktu. hcrap:t hari rata-rara kcterlambat:111 
te rse but? 
Rata-r.lla kc1crlamba1an adalah ____ hari 

3 2 , 4 7 7 7 2 5 3 3 7 7 
7 7 5 4 7 10 7 7 7 5 7 5 

26 
12 
7 

26 
7 
-+ 

I I. Kct ika produk terlambat diselesaikan. berapa besar pengaruh dari hal dibawah ini yang menyebabkan 
kcterlambatan tersebut? (Ling kari angka yang cocok untuk setiap penyebab). 

jarang Sering 

• Kapasitas mesin tidak cukup 2 3 4 5 
12 7 5 26 

• mesin rusak (breakdown) I 2 3 4 5 
0 I. 7 9 7 3 26 

• kekurangan material I 2 3 4 5 
0 6 8 6 6 26 

• kekurangan energi (kapasitas listrik) I 2 3 4 5 
12 12 2 0 0 26 

• kapasitas pekerja kurang I 2 3 4 5 
7 8 7 3 I 26 

• problem kualitas material I 2 3 4 5 
0 6 12 . 8 0 26 

• problem kualitas produksi I 2 3 4 5 
0 6 13 7 0 26 
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• bottleneck pada proses produksi I 2 3 4 5 
l___Q_ 0 4 II I I 26 

• kesal,dian penj:cidualan I 2 3 4 5 
CJ:_J 11 8 4 2 2(_] 

• te1jadi perubahan prioritas pcnjadualan I 2 3 4 5 
Ls 9 7 s_Lo 26] 

• problem ,ran~ponasi I ? 3 4 5 
9 12 4 I 0 26 

• tc1jadi pe rubahan due date pesanan I 2 3 4 5 
3 4 12 6 26 

I 2. Bcril-.an perkiraan pcrscntasc pcrubahan dari pesanan dikarcnakan olch 1crjadinya pcrubahan 
pcn jadu.ilan olch pclan!!!!an yang terjadi setelah produksi bc1jalan? 

___ Cl, dari pesanan berubah 

26 
i 3 I ')() 1 JO I s I s I 10 Is I 1s I 10 I 10 I s I 10 12 
! 20 I 5 I .) I 14 i 3 j6 16 / 4 I 8 I 10 I s I 7 8 

13. D~tri ~e_iumlah pcsanan. kira kira bcrapa perse ntasc tc1jadi pcrubahan dcsain atau pcrubahan cnji ncrin!! 
padahal produksi telah hc1jalan? 

<;; dari pesanan 

26 
11, Ill 10 I 5 I 

I 10 I 10 I 3 I 1(1 I 5 I 10 I 10 :::o 10 
.:; 5 -I 

. , 
i 5 l 12 I 1 l -1 1 9 15 1 5 :-: 6 ' ·' I 

1-1. Scbcrapa jauh faktor dibawah ini mempengaruhi ukuran kapasi tas produksi·1 (Lingkari angka yang 
cocok untuk sctiap faktor). 

Tidak sama sckali Sangat berpcngaruh 

• waktu se t-up pcrmes inan I 2 3 4 5 
2 3 18 3 0 26 

• hiaya set-up 2 3 4 5 
2 9 II 4 0 26 

• waktu proses I 2 3 4 5 
0 0 7 9 10 26 

• kuantitas order I 2 3 4 5 
0 3 4 5 14 26 

• biaya gudang 2 3 4 5 
4 17 5 0 0 26 

• kapasitas ruang gudang I 2 3 4 5 
3 16 7 0 0 26 

• kapasitas material handling 2 3 4 5 
I 12 6 5 2 26 

• biaya per unit I 2 3 4 5 
0 0 4 II I I 26 

• pengalaman Ialu 2 3 4 5 
4 7 7 5 3 26 
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I 5 . Berikan per!<iraan persentase reject (penolakan dan barang dikembalikan oleh pemesan) yang 
disebabkan oleh kondi si dib:iwah ini? (:H,ri jawa~an u11tuk se!iap kondisi). 

____ 1;1~ rejec t dis-::babk&n kesa lahan nrnterial 

2G 
s 10 5 3 5 5 10 3 5 

----t------t-----t------j 

10 2 2 2 3 2 2 

C/r reject disebabkan kegagalan proses di bengkel (scrap rate) 

26 
s 10 5 s 10 5 15 15 5 2 2 

.., 

.1 

s -l 4 6 5 9 3 
,.., s 7 10 3 -

___ '7i- rejec t saat pengecekan ak hir (fi nal inspec ti on) 

26 
I 5 2 5 10 5 3 s s 5 5 
s s 7 5 3 4 3 8 6 10 5 2 

___ c;~ dikembalikan dari pemesan 

26 
7 2 2 5 10 s 5 10 5 10 s s 2 

6 2 3 5 5 4 4 7 5 2 

16. Kira-kira berapa hari biasanya dibutuhkan dalam me mp roses sej umlah (hatch) prod uk yang dihitung 
dari awal proses produksi sampai selesai'l 

____ hari minimal dari awal sampai sclcsai 

26 
I 0 i 30 I 15 I 20 I 30 I 30 I 24 I 12 I 17 I 14 I 30 I 30 ?"' _ .) 

10 ! 20 I 20 I 15 i ') -_::, I 30 ! 25 I 60 I 55 I 40 I 35 I 60 60 

hari maksimal dari awa l sampai selesai 

26 
. 40 60 50 40 60 60 55 20 30 20 40 40 30 
I 15 26 30 20 30 40 50 65 60 45 45 65 63 

hari biasanya dari awal sampai se lesai 

26 
15 25 20 25 40 35 40 15 20 20 37 36 30 

I 12 22 24 17 30 32 30 60 60 40 42 60 60 

17 . Dari waktu (hari) yang diberikan seperti pada pertanyaan I 6 , kira-kira berapa persentase waktu yang 
dihabiskan pada proses produksi aktual? (contoh, set-up time, waktu tunggu, negosiasi , tidak 
dihitung). 

% dari waktu yang diberikan dihabiskan pada proses produksi aktual. 

26 
90 90 90 80 77 88 78 75 87 90 95 86 96 
94 92 95 94 87 79 90 83 94 89 78 93 98 
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I ~. Ki ra-kira berapa hari biasanya di butuhkan dalam menyeles2ikan pesanan yang di hitung dari mulai 
disellljui nya order pes~nan sampai produ!< dik irim (shiome,1t)'? 

har: mimmal dar! m11lai pesd1:an ke pengiri ma:1 

2() 30 20 30 30 30 30 20 20 20 35 
15 , 25 25 :w 3~)5 45 7C 70 55 50 6~ 

hari maksimal dari mulai pcsanan kc pcngiriman 

60 60 60 50 70 60 60 30 30 30 60 60 
20 30 35 30 40 40 50 72 75 60 57 70 

hari biasanya dari mulai pcsanan kc pcngiriman 

50 45 50 50 40 55 55 30 24 27 45 -15 
17 24 30 24 40 38 50 70 73 55 56 69 

19. Bcrapa pcrscntasc pesanan yang dapat disclesaikan tcpat waktu atau lebi h awal clari Pcn_jadualan 
Produksi? 

9c dari pcsanan diselesaikan tepat waktu atau lchih awal. 

! 95 85 63 30 5 15 i 80 70 95 95 90 70 
73 95 75 85 89 94 85 78 89 93 8'> l - 97 

26 
-H) 

68 

26 
35 
65 

26 
89 
9 1 

~0. Bcrikan pcrkiraan persentasc dari kcgiatan operasi manufaktur yang mcnggunakan ,.1;111d;1r ,,:ik1u·1 

'Ir dari semua opcras i manufaktur memil iki standar waktu. 

26 
95 75 70 75 95 80 90 80 100 80 100 100 100 
100 95 100 100 100 87 100 100 100 100 87 100 100 

21. Kira-ki ra berapa persentase kcakuratan standar waktu tersebut? 

% dari standar waktu adalah akurat. 

26 
100 85 95 95 100 90 95 85 100 90 95 90 95 
95 85 90 95 100 100 95 87 100 100 90 100 95 

22. Bila data pada dua tahun penama d iperbandingkan, berapa persentase tahunan perubahan yang telah 
te rjadi pada hal dibawah ini ? Untuk setiap pertanyaan, bubuhkan tanda ·'+" bila ukuran faktor tersebut 
naik dan bubuhkan tanda "-" bila berkurang. Bila tidak ada perubahan. bubuhkan no l (0). 

Bubuhi tanda +, - .itau 0 Pcruba han 

• Ukuran output fisik (meter, dll .) 

+ 
0 

• Produktivitas ___ _ % per tahun 
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I 

+ 

I TJ 0 

~ \~:aktu cisain produk % per tahun 

b + 

I 
20 

I 
0 3 

3 

• B iaya proses manufaktur % per tahun 

I 

+ 

I 
19 

I 
0 2 

5 

• kualitas produk <Jr per tahun 

i 

+ 

I 
23 

I 
0 2 

0 

• Waktu proses manufactur % per tahun 

I 
+ 

I 
12 

I 
0 7 

7 

• Kecepatan pengi riman o/r per tah u n 

I 

+ 

i 

15 

I 
0 10 

• Pcngiriman tepat waktu CJc per tahu n 

I 

+ 

I 

10 

i 

0 ll 
5 

V. MA TE RIAL MANAJEMEN 

I . Seberapajauh perusahaan anda memikirkan setiap faktor clibawah ini dalam menentukan kuantitas 

• 
• 
• 
• 
• 
• 
• 
• 

pembelian barang? (Lingkari angka yang cocok untuk setiap faktor) . 

B iaya pemesanan 

Kesulitan dalam pemesanan 

Di skon kuantitas 

Jumlah pesanan yang dibutuhkan 

Biaya transportasi 

Jarak transportasi 

Biaya penyii;npanan 

Ruang penyimpanan 

' \ 

Tidak sama sekali 

2 3 
7 7 IO 
I 2 3 
6 4 11 
I 2 3 
0 0 2 
I 2 3 
0 0 9 
I 2 3 
2 9 12 
I 2 3 
7 7 9 
I 2 3 
2 9 11 

2 3 

Sangar difikirkan 

4 5 
2 0 26 
4 5 
2 3 26 
4 5 
14 10 26 
4 5 
13 4 26 
4 5 
3 0 26 
4 5 
3 0 26 
4 5 
3 I 26 
4 5 
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Appendix A: Survey Responses 

3 7 11 4 26 
Biaya per unit I 2 3 4 5 

Lo I 6 9 :o 26 
ukuran transportasi I 2 3 4 s 

4 11 6 3 2 26 
Kuv.lita~ yang dii:1g!nkan I 2 3 4 5 

0 0 3 12 II 26 
Reliabilitas pengiriman I 2 3 4 5 

0 6 11 8 26 
Jumlah yang ditawarkan oleh supplier I 2 3 4 5 

0 7 15 4 0 26 
Pengalaman lalu 2 3 4 5 

2 10 7 5 2 26 

Berikan perkiraan persentase parts atau komponen dari produk ya ng dibuat atau di fab rikas i didalam 
pcrusahaan '.I 

___ 9c di fabr ikas i didalam perusahaan. 
26 

70 80 60 95 75 90 75 80 95 65 90 75 
85 90 95 76 68 78 94 85 75 92 76 25 

Berapa rersen dari biaya total manufaktur dialokasikan untuk pcmbclian material') 

9, dari total biaya manufaktur. 
26 

10 20 30 25 15 25 15 10 20 20 25 30 
25 35 15 20 25 10 34 26 28 19 17 50 

Scringkah pcrusahaan memakai kebijakan dibawah ini saal melakukan transaks i pembclian barang? 
(Lingkari angka yang cocok untuk setiap kebijakan). 

jarang Se,ing 

order secara periodik interva l (contoh, 2 3 4 5 
perbul an) 

0 0 7 18 26 
order berdasarkan tingkat inventory I 2 3 4 5 

0 0 2 10 14 26 
order berdasarkan Perencanaan Produksi I 2 3 4 5 

0 2 II 10 3 26 
order berdasarkan Penjadualan produksi I 2 3 4 5 

0 2 15 8 26 
order berdasarkan kelangkaan material 2 3 4 5 

9 13 3 0 26 
order berdasarkan aktual pesanan I 2 3 4 5 

0 0 6 13 7 26 
order berdasarkan pengalaman lalu I 2 3 4 5 

2 5 10 6 3 26 
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5. Pada saat pembelian material dari supplier, berapa persentase order pembelian dilihat dari tiga kondisi 
w2k1u cibawah ini? Uun;J&h kctig~r.ya hnru., 100%) 

% diterima kbit, awal ---

~LJ 15 I 20 ~_lL 15 15 5 17 17 3:- 19 
40 60 70 70 67 20 10 5 1 5 23 12 30 

% diterima tepat waktu 
26 

50 80 70 70 80 80 60 80 80 75 60 80 60 
: -10 I 30 20 30 20 45 50 70 67 60 70 80 40 

% diterima terlambat 
26 

10 5 10 5 5 5 35 3 3 5 5 10 
20 10 10 0 13 35 40 25 28 30 7 8 30 

6. Bila order material terlambat dikirimkan oleh supplier, berapakah rata-rata keterlambatan terscbut 
(da lam satuan hari)? 

Rata- rata hari terlambal. 
26 

4 10 5 10 3 3 10 I 3 7 2 I 3 
6 I ) 5 5 5 7 3 9 6 4 9 10 .., 

I ., 

7. Kira-kira berapa jumlah supplier yang terlibat dalam pemhuatan satu par1/ko111pone11 ·> 
Kira-kira ___ suppliers per pan/komponcn. 

26 
5 10 15 10 10 7 10 20 15 10 5 30 
20 10 5 15 25 32 12 30 26 21 27 ::w 350 

8. Berapa kira-kira jumlah penomoran part dari sistem material inventory pada perusahaan anda dilihat 
dari ketiga bagian (segment) dibawah ini? 

penomoran part untuk raw material 
26 

1000 1035 450 500 450 329 788 600 734 350 200 500 400 
670 550 539 700 670 450 321 458 700 678 453 260 1080 

penomoran untuk komponen 
26 

300 550 563 600 890 764 900 700 678 700 430 500 700 
890 1120 1200 1500 786 250 563 783 800 453 580 760 1296 

penomoran untuk produk jadi (finished goods) 
26 

2000 2500 902 900 1500 1290 1300 1200 1876 1500 600 1679 1050 
1700 1500 1700 1600 1099 540 890 900 1500 2100 670 1200 2538 
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9. Berapa nilai total inventory perusahaan anda? 
Rp. ___________ (dalam juta rupiah) 

~O ICO 9() .:iO 100 150 ,oo 100 150 wo 150 I ~~o ----+---+----+----+---~--
700 300 400 500 200 '--------'----'---~---· 3 CO 250 320 255 320 280 800 

10. Berapa persentase distribusi nilai inventory perusahaan'? (ketiganya be1jumlah 100%) 

C/r dari nilai inventory berada pada pembclian material dan part. 
26 

I -rn 20 20 10 10 20 10 10 10 10 30 20 10 
25 30 20 15 27 25 --15 20 35 25 20 25 30 

% dari nilai inventory berada pada proses yang sedang berlangsung (work-in-process). 
26 

30 10 I -rn 30 50 30 50 70 70 70 30 50 70 
70 60 60 50 54 60 35 56 40 43 40 38 50 

'k dari nilai inventory berada pada produkjadi. 
26 

I 30 70 --10 60 .. H) 50 .. H) 20 20 I 20 -Hl 30 20 
5 10 20 35 19 15 20 2--1 25 32 40 37 20 
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I icrw.111 Yusm:r,1 

- :--:s L11i1011 Street 

i'aimcrsron :-S.:or:h 
, 1-:\, · 1/.E. \L.-\:-S.:D 

Y1h. D1rckmr Pcrusahaan 

Yang hcrparris1pasi dalam m cngisi kuisioner 

PER!f!.-\I.: PR..-\KTEI, GLOB.-\L t-.L-\~UF.-\KTCR 

Y1h. 13apak/ lhu pcngisi kuisioner, 

January 10, 2000 

Polm:111-ITB dengan misin1·a unruk mewujudkan seb:igai 111s01usi 1·ang hergerak di F..ducarion Center. 
PruJu..:11011 Center. dan E ngineering Center di Indonesia tidak hanya cukup dengan melalui strategy Production 
lb-t·d F.ducation. ternpi juga deng:111 pendekat:in pengemb:ing.1n staffnya. Dalam mcngcmban mgas milah, s.~1·a 
mcnJep:11 kesemparan pend1dikan lanJut dcngan thesis akhir mcmbahas masalah praktek gloh:il manufakmr. 
D :11.tm fnrmar pencarian benn,k umum proses manufak1ur m1 diperlukan parrisipasi indusrn melalui proses 
k111:-wncr. 
Km,mncr 1111 terdm dari 15 lubm:111 1·ang terbagi dalam 5 h:igi.m: L:irar Be lak.mg Pcrusah:ian. Sale, l·orccasring. 
Pcrc11c111.1a11 Produks1 dan Pcnjadualan. Shop Floor Control. d:111 i\fatenal ~!anaiemcn (pcn1e l.t ,,m lcb,h bn1ur 
kclim:1 b.1g1.111 1111 ada pad:1 lcmbar ku1s1oner). 
"um1:1 J.11a 1·ang rcrkumpul. udak akan d,gunak:in 1111ruk mengidcnrifikasi scscor:mg (peng1s1 km,:1oner) arau 
l'c': u,.,h.1111111":1. I11iorm:1s1 1-.1ng d1bcnkan hanya ,1k.111 d1p.,k.11 unruk kcpcrluan n,c1 dan puhhka,1111·.1 "en., 
;< I \.ll'.,I kt·1.drn:-tallll)";\. 

! )< m1k1.111 pcmbcn1ahuan ltll. renmak,1$1h :1t:1s part1:-1p,1,1111":1. 

C Matan: 

Baras wakru pengembalian kuisioner adalah tanggal 30 Februari 2000. 

' 

I lerwan Yusmira 
::--.J IP. 131 654 508 
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Pelaksana Riset: 

Herwan Yusmira 
7/85 Linton Street 
Palmerston North 
NEW ZEA.LAND 

LEMBAR KETERANGAN RISET 

Tel. ++64 (6) 3564727 (h) 
Tel. ++64 (6) 3504422 (o) 

Fax. l (530) 6605254 
E-mail: herwan yusmira @vailoo.com atau herw:.111. vusmira. I @uni .massev.ac. nz 

Pekerjaan : 

Pelaksana riset adalah pengajar di Politeknik Manufaktur Bandung

/TB (POLMAN-ITB) yang soot ini sedang belajar di Massey University, 

NEW ZEALAND. 

Status Ri set: 

Maste r of Technology (M.Tech .) 

Sumbcr Dana: 

Ministry of Foreign Affairs and Trade. :\e\\' Zea land 

Supervisor: 

Mr. Alan Wright 
Senior Lecturer in Industrial Production 
Institute of Technology and Industrial Engineering 
Massey University 

Judul Ri set: 

Praktek Global Manufaktur (Global Manufacturing Practices) 
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Pendahuluan 
Kuisionsr ini bertujuon untuk mempelojmi hubungon antoro karakteristik suatu 
perusahaon dengcn prokiek prose3 manufoctur yang dpakai didcilam pmusahaan 
ters9but. :nfo~masi yanf:1 tE:rkumpul don d iberikon oleh pengisi ku:sioner tidak akan 
digL1na:<an untuk mer,8 i::!P.ntifikasi suatu perusahaan. 

Pengisi kuisioner mengerti, bar,wo dia berhak untuk menarik diri sebagai portisipa;, 
dalam penelitian ini setiap soot. 

Pengisi kui sioner setuju untuk menyediakan in fo rmasi kepada pcneliti dt> ngan persetujuan bahwa nama di ri 
atau perusahaannya tidak akan digunakan tanpa persetujuan. dan inrormasi yang diberikan akan cligunakan 
hanva u111uk keperluan penelitian dan publikasinya. In formasi yang diberikan hanya akan clirakai umuk 
keperluan ri set clan tetap tc1j aga kerahasiaannya. 

Dalam mengisi, jangan ragu untuk m enjawab berdasorkan perkiraan korena dalam 
banyak hal ternyata jawaban perkiraan jauh lebih baik daripada tidak soma sekali . 

Carn Pengembalian Kuestioner 
Kuisioner dibuat clalam dua bentuk, hardcc.•py atau file dalam format Microsoft Word 97. 
Penge mbalian kui sioner bisa dilakukan clal am berbagai cara hal ini tergantung apakah ancla mcncrima 
kui sioner ini dalam bentuk fil e atau hardcopy. Secara diagram bisa dilihat sehagai herikut: 

Questioner dalam 
hentuk file ? 

Ganti kui sioner dalam 
bentuk hardcopy 

N Pcngcmbal ian 
dengan jasa Pos 

Pengembalian melalui attac hment ke: 
herwan yusmira @vahoo.com atau 
herwan.yusmira.I @uni.massev.ac .nz 

Ismet P. Ilyas 
Pembantu Direktur Bidang 
Polrnan-ITB 
Kpl. Kanayakan, JI. Ir. H. 
Juanda (Dago). PO Box 
85 I, Bandung 40008 

Herwan Yusmira 
7 / 85 Linton Street 
Palmerston North 
NEW ZEALAND 
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KUISIONER PRAKTEK MANUFACTUR 

I. Latar Belakang Perusahaan 
1n1·ormasi yang dikumpulbn pada survei 111:infaktur ini dimaksudkan untuk mempelajari h11hungan antara 
karakteristik suatu perusahaan dengan praktek manufactur yang diterapkan. Pertanyaan pada bagian ini 
beri si tentang latar bclakang umum perusahaan tcrmasuk data kepcmilikan. kapasitas produksi. Dan 
lainnya. 

I . Bcrapajumlah total pekcrja pada pcrusahaan anc1a·1 ___ orang. 

Dari jumlah tersebut. diatas. berapa yang bekerja pada bagian produksi'1 ___ _ orang. 

:,_ Bcrapajumlah shift produksi per hari·1 ____ shift produksi per hari. 

-+. Dalam satu tahun. berapa jum!Jh tot:tl jam ke1ja seseorang yang beke1ja dibagian procluksi·I ___ _ 
jam kerja per tahun 

5. Berapa persen dari total biaya manufaktur (manufacturing cost) clialokasikan untuk memhiayai peke rja 
tidak tetap. bila itu ada? ____ 'k 

6. Barapa total penjualan tahun lalu'.' (dalam unit Juta Rupiah ) 
____ pcnjualan clomestik (domestic sa les) 
____ penjualan eksror (export sales) 

Ber;1pajumlah alur proJubi 1rr,1duL·t lines) atau produk scjc ni s (produc t families) didalam perusahaan 
anda' 1 

____ alur produksi atau produk sejeni s. 

8. Berapa persentase penjualan (company sales) yang dihas ilkan dari pcnjualan produk andala11·1 

____ GJc dari penjualan 

9. I3erapa persentase pembuatan produk dibuat berdasarkan pesanan (make-to-order) clan bcrapa 
persentase pembuatan produk dibuat berdasarkan persediaan (make-to-stock)? (jumlah keduanya harus 
100%) 
____ % berdasarkan pesanan 
____ % berdasarkan persediaan 

I 0. Berapa persentase kepemilikan perusahaan dikuasai oleh kedua jenis pemilik dibawah ini ·1 (jumlah 
keduanya 100%) 
____ % domestik (pemilik berdomisili didalam m:geri) 
____ % asing (pem ilik berdomisili diluar negeri ) 

11. Berapa persentase mesin produksi dikelompokan kedalam kedua kelompok dibawah ini? 
____ % mesin dikelompokan berdasarkan jenis (eontoh, kelompok mesin bubut) 
____ % mesin dikelompokan berdasarkan gabungan antara alur produksi clan produk families 

12. Berapa rata-rata persentase perubahan kapasitas utilisasi dari plant permesinan atau peralatan 
(machinery or equipment)? 
____ o/o kapasitas perubahan utilisasi (capacity of utilization rate) 

13. Dalam dua tahun terakhir, kira-kira berapa persentase penjualan tahunan (annual sales) dialokasikan 
untuk membeli peralatan produksi baru? 
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____ % dari penjualan tahunan 

14 . Berapa total invesrnsi dialukasik.an untuk pera!atan produksi? (dalarr.j•Jta R11r,i:-.h) 
Rp. 

15 Berapa rata-r::ita umur mesin/peral:itan produksi pada perusahaan anda·1 
____ lahun 

16. Berapa persen total biaya manufaktur dad total has il pcnju,1la11 ? 
____ % dari hasil pcnjualan 

17. Seherapajauh, pcrusa:1aan menggunakan komputer untuk hal dihawah ini ·1 (lingka ri angka yang 
cocok) 

• Sales forecasting 2 ' 4 5 ·' 
• Pcrencanaan Produksi 2 ·' 4 5 

Pcnjadualan produksi 2 ' 4 5 • ' 
• Manajemen inventory ~ 3 4 5 

• Pemhel ian 2 3 4 5 

• Desain produksi 2 3 4 5 

<· 1idak S:111ga1 1c.;rg~ntun~ ·> 

18. Unwk setiap karakteristik dibawah ini. bagaimana anda mcmbandingkan perusahaan anda 1crhadap 
pcru~ahan kompctitor (lingkari angka yang cocok untuk setiap karaktcr-istik J 

i • ..,'.!: l'<:rul d.u: ,.111 1.1,h..11::;m l.11mf'."11L111 •• J .,:. : •• ~ ....... ,. 

, • n r, 111,,c I 1111',, !II·~ 

• Unit hiaya manufaktur ") 3 4 5 -

• Kualitas produk 2 3 4 5 

• Keccpatan waktu proses produksi 2 3 4 5 

• Kecepatan pengiriman produk 2 3 4 5 

• Pengiriman produk sesuai perjanjian 2 3 4 5 

• Fleks ibilitas terhadap perubahan produk 2 3 4 5 

• Fleksibilitas terhadap perubahan output 2 3 4 5 
(volume) 

• Waktu desain produk 2 3 4 5 

19. Dalam dua tahun terakhir, sejauhmana perusahaan mengin vestasikan sumber (resources) (uang. 
waktu, dan/atau, orang) untuk mengikuti pelatihan pada bidang dihawah ini ? (lingkari angka yang 
cocok untuk setiap karakteristik. ) 

Tidak sama sckalt 

• Selular manufactur 2 

• Perangkat lunak/keras Komputer 2 

• Pelatihan umum untuk karyawan 2 

• Factory automation (FA) 2 

• Just-in-time (JIT) 2 

• Manufacturing time reduction 2 

• Material Requirements Planning (MRP) 2 

• Productivity improvement 'i 

• Setup time reduction 2 

3 
3 
3 
3 
3 
3 
3 
3 
3 

Sangat dipcrhatikan 

4 
4 
4 
4 
4 
4 
4 
4 
4 

5 
5 
5 
5 
5 
5 
5 
5 
5 

I 
\ 
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• Process analysis 2 3 4 5 
• Statistical Proc~ss Control (SPC) 2 3 4 5 
• Supp!ier partr.ership 2 3 4 5 
~ Tota! Quality Management <TQM) 2. 3 4 5 
• D::wr ulang material 2 3 4 5 

II. Sales Forecasting 
Sales forecasting membahas cara-cara yang digunakan oleh perusahaan dalam mengantisirasi resanan atau 
de,m•nd terhadap produk yang diiiasilkannya. Dalam mengantisipasi ha! ini hiasanya pcrusahaan memiliki 
ca ra. formal atau informal) yang cukup efekti f. Seperti ha! nya hagian pertama dari kui sioner ini , jawahan 
yang anda berikan akan memberikan pengertian mendalam tentang praktek manufaktur. Perlu juga diingat 
hahwa pertanyaan yang memerlukan jawaban secara numerik, jawaban anda bisa berupa perkiraan atau 
pendekatan. 

I. Dari daft:ir dibawah ini. jahatan mana yang memiliki kewenangan dalam merumuskan sa les forecast ·1 

' 

Posisi {pilih satu) 
D Presiden/CEO/ direktur 

D Wakil presiden/ wakil direktur 

0 Departemen/Kepal a divisi 

[J Group/manager bagian 

'.] Pemilik perusahaan 

Dari daftar dihawah ini. ba!!ian mana yang mcmiliki kewenangan utama dalam mcncntuka n ~ales 
forccast ·1 

Bagian (pilih satu) 
D Administrasi 

D Perencana (P lanning) 

D Produksi 

D Enjinering 

D Penjualan (Sales) 

O Pemasaran (Marketing) 

D Akuntansi (Accounting) 

3. Sejauhmana perusahaan memanfaatkan metode dibawah ini dalam menentukan sales forecast? 
(Lingkari angka untuk setiap metode) 

Tidak samasekali Sangat 

• Time series model 2 3 4 5 

• Causal models (contoh, regression) 2 3 4 5 

• Metode Kualitatif (contoh, delphi) 2 3 4 5 

• Pengalaman lalu 2 3 4 5 

4. Sejauhmana faktor dibawah ini diperhitungkan dalam menentukan forecast? (lingkari angka untuk 
setiap faktor). 

Tidak sama sekali Sangat diperhatikan 
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• Situasi ekonomi sa~t ini 2 3 4 5 

• Situasi politik saat ini 2 3 4 5 

• Situasi umum perusahail.n 2 3 4 5 

• Situasi ind1Jstri kescJuruhan 2 3 4 5 

• lnformasi clari pel ar.&gan 2 3 4 5 

• Informasi clari supplier ') 3 4 5 "-

• f-lasil riset pasar 2 3 4 5 

• Data penjualan lalu (demand) 2 3 4 5 

• Catalan order saat ini 2 3 4 5 

5. Apakal, sales forecast dibuat bcrclasarkan individual procuk atau alur produh.'1 (Pil;h satu atau 
gabungan keduanya). 

D Individual produk 

D Alur produk (Prociuk lines) 

(1. Untuk hcrapa individual produk atau alur rroduk, perusahaan mengcmbangkan forecast'' 
____ produk dimasukkan dalam mengembangkan forecast 
____ alur produk dimasukkan dalam mengembangkan forecast 

7. Bagaimana sales forecast dinyatakan·1 (Pilih satu atau keduanya). 

i.__ Dalam nilai mata uang dari rroduk 

Dalam unit fi sik dari produk 

X. Bcrapa jauh _jangkauan forecast dirroyeksikan kedepan·1 ____ hulan 

9. Forecast hiasanya dirancang bcrda,urkan unit waktu. apakah satuan terkccil unit \\'aktu tcrscbut ·) (Pilih 
satu I. 

r-: hari 

0 Minggu 

[J Bulan 
,, Tahun u 

10. Berapa kali dalam setahun. forecast dirubah atau dimodifikasi? 
kali perubahan pertahun 

I I. Dari data aktual dalam dua tahun terakhir, berapa rata-rata persentase kesalahan dalam menentukan 
forecas1 ·1 

rata-rata persentase kesalahan forecast. 

12. Sejauh mana sales forecast digunakan dalam menentukan atau merumuskan aktivitas dibawah ini 'l 
(Lingkari angka yang cocok untuk setiap aktivitas). 

Tidak sama sebli Sangat diperhatikan 

• Persiapan budget 2 3 4 5 

• Perencanaan produksi 2 3 4 5 

• Keputusan sub-kontrak 2 3 4 5 

• Perencanaan material/inventory 2 3 4 5 

• Perencanaan penjualan (sales) 2 3 4 5 
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• Perencanaan sumber daya manusia 2 

• Perencanaan pengembangan produk baru 2 

• Perer. canaan fosilita s 2 
.. Perenc anaar. pemoel ian pc ral z.tan 2 

3 
3 
3 
3 

4 
4 
4 
4 

5 
5 
,. 
J 

5 

13 . Seberapa serin;; sa lec; forec2st rlirubah ::i.tau di ~ec;uaikan dengan keadaan aktu c1 l perencanaan produksi 
(prod uction plannin g) oleh bagian p,oduksi ? (Lingkari angka yang co'.:ok). 

jarang 

• forecast dirubah oleh bag. produksi 2 

Ill. Perencanaan Produksi Dan Penjadua/an 

3 4 

Sering 

5 

Bagian ini membahas bagair:1ana praktek perencanaan produksi dan detail jadual produksi pada perusahaan 
anda. Yang dimaksud perencanaan disini adalah aktivitas yang dilihat secara garis besar untuk menentuka n 
jumlah dan kapasitas output dari produk. Sedangkan ya ng dimaksud penjadualan adalah aktivitas lebih 
te rinc i (le bih dikenal dengan se butan master produc ti on sc hedulin g) yang digunakan untuk menentukan 
waktu Dan produk output atau komponen secara lebih spes ifik. 

I. Apakah Perencanaan Produksi dibuat untuk individual produk atau alur produk? (Pilih satu atau 
keduanya) . 

') 

J. 

D Ind ividua l produk 

D Alur prod uk 

Untuk berapa individua l prorJuk a tau al ur produk Perencanaan Produksi dibuat"J 
____ produk d ibua t berdasarkan perencanaan prod uks i 
_ ___ a lur produk dibua t berdasarkan percnca naan produksi 

Bagaimana Perencanaan Produksi secara kese luruhan dirumuskan ·J (Pi lih semua yang coco k). 

O Nilai jual produk 

D Unit fi s ik dari produk 

D Waktu pekerjaan (contoh: jam, hari ) 

D Waktu permesinan (contoh: jam, ha ri ) 

4. Berapa jauh jangkauan Perencanaan Produksi diproyeksikan kedepan ? 
____ bulan 

5 . Perencanaan Produksi biasanya dirancang berdasarkan unit waktu, apakah satuan terkecil unit waktu 
tersebut? (Pilih hanya satu). 

D Hari 

D Minggu 

D Bulan 

D Tahun 

6. Dalam setahun, berapa kali Perencanaan Prod uksi ditinjau ulang? 
____ kali setahun 
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7. Sejauh mana faktor dibawah ini dipertimbangkan dalam mengembangkan Perencanaan Produksi ? 
(Lingkari angka yang cocok untuk setiap faktor). 

TiJak sa rn,. sc.kal ; Sangat dipertirnb,,ngka:1 
,; Cat:itan order pelangga 11 2 3 4 5 

• Data penjualan lalu 2 3 4 5 

• Kapasitas mesin 2 3 4 5 

• Kapas itas pekc1ja 2 3 4 5 

• Perencanaan mendatang dari pe langgan 2 3 4 5 

• Tingkat in ventory 2 3 4 5 

• Forecast 2 3 4 5 

X. Bila pcrmintaa n mek ll'a ti kapas it as. hag ai111 :111a tindakan pcrusahaan 111e 11 yikapi hal cl ibawah ini. 
(Lingkari angka yang cocok untuk setiap alternatif). 

iCJran!! Sering 

• Menambah tenaga ke1ja 2 3 4 5 

• Mcnambah jam lembur 2 3 4 5 

• menambah shift 2 3 4 5 

• Peke1jaan di sub-konrrakan 2 3 4 5 

• order pelanggan dihentikan 2 3 -I 5 

• Mcnycwa kapasitas lain untuk se mentara 2 -, -I 5 -' 

9. Bila permintaan kuran !! clari kapas itas . baga imana tindakan pcrusahaan menyikapi hal di bawah ini. 
(Lingkari angka yang cocok untuk sctiap alternatif). 

_1ar:1. ng. Sering 

• Memberhe ntikan pc kcrj a 2 -, 
4 5 .1 

• Membiarkan kapasi tas tcrhc'nti 2 3 -I 5 

• Mengurangi jumlah shift s 2 3 -I 5 

• Mengurangi jumlah hari kc1ja 2 3 4 5 

• Menimbun bahan (inventory) 2 3 4 5 

• Menyewakan kapas itas ke ya ng la in 2 3 4 5 

I 0. Seberapa jauh pengaruh Perencanaan Produksi terhadap hal di bawah ini·J (Lingkari angka yang 
cocok untuk setiap faktor pengaruh). 

Tidak S3 111::t seka li Sangat berpengaruh 

• Persiapan budget 2 3 4 5 

• Jadual produksi 2 3 4 5 

• Keputusan sub-kontrak 2 3 4 5 

• Perencanaan material/inventory 2 3 4 5 

• Perencanaan penjualan 2 3 4 5 

• Perencanaan sumber daya manusia 2 3 4 5 

• Perencanaan fasi litas 2 3 4 5 

• Perencanaan pembelian peralatan 2 3 4 5 

11 . Dalam melakukan sub-kontrak, seringkah pertimbangan pengaruh faktor dibawah ini diperhatikan? 
(Lingkari angka yang cocok untuk setiap faktor). 

• 
• 
• 

Kekurangan kapasitas produksi 
Kesulitan proses produksi 
pengaruh dari top manajemen 

I 

' 

jarang 

2 
2 
2 

sering 

3 4 5 
3 4 5 
3 4 5 
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+ sub-kontrak bisa menjamin delivery date 
lebih awal 

+ bi aya suh-!<ontrak leb ih inurah 
+ kuJlit3S su~1-bntrak !ebih tin g_'.!i 

2 

2 
2 

3 

3 
3 

4 

4 

4 

I~- Bagaimar.a Penjadualan Produksi ~ecara keseluruhan dinyat,~kan? (pHih salah satu). 

O ilai jual prod u:.-: 

O Un it fi sik dari produk 

O Un;t dari alur produksi 

O Output produk berdasarkan jam kc1jJ (labor hours) 

O Output prod uk berdasarkan waktu mcs in (mac hine hours) 

13. Sejauh mana Penjadualan Produksi diproyeks ikan kedepan·) 
____ minggu 

14. Unit te rkec il dari satuan waklll untuk Penjadualan Prod uks i adal;1h 'l (Pi lih satu I. 

D Hari 

0 l'vlinggu 

D Bulan 

D Tahun 

15. l3isakah pcnjadualan Produbi dirubah ·> (Pilih ya atau tidak l. 

Ya 

Tidak 

5 

5 
5 

16. Apakah perusahaan memiliki alat ukur formal untuk mengukur tingkat kebcrhasilan hal dibawah ini ? 
(Pilih ya a tau tidak untuk setiap pertanyaan). 

Ya Tidak 

• Keakuratan data inventory D D 
• Keakuratan Bill of Material (BOM) D D 
• Keakuratan alur produksi di bengkel D D 
• Keakuratan standar waktu produksi D D 
• Keakuratan Forecast D D 
• Keterlambatan de li very D D 
• Kecepatan deli very D D 
• Waktu proses manufaktur D D 
• Waktu desain produk D D 
• Kualitas bahan baku D D 
• Kualitas pekerjaan yang sedang berlangsung D D 
• Kualitas produkjadi D D 
• Kepuasan pelanggan atau pemesan D D 
• Produktivitas D D 
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+ Tingkat inventory 

+ Setup time 

+ Pergantian rekcrja (employee turnover). 

+ Ketictak hadlra:i peke1ja 

+ Format. usul zn perl.iaikan dari peh:e;j a 

Appendix B: Translated Survey Questionnaire 

0 
0 
0 
[j 

0 

D 
D 
D 
D 
0 

IV. SHOP FLOOR CONTROL 
Shop floor control adalah pengaturan aktivitas dalam menterjemahkan detail dari Pcnjadualan Produh:si. 
Tc·rm;1suk .iuga dalam mcnentukan ukuran besarnya kapasitas. kapan memulai ururan produks i. pengaturan 
pc111akaia11 mes i n. clan keputusan kapan harus me lakukan peruhahan cl ari penjaclualan yang Lelah 
ditl'.ntukan. Seperti pertanyaan-pertanyaa n sehelumnya. setiap jawahan ya ng anda herikan akan membantu 
mcmhcrikan pengertian dalam mempelajari aktual praktek manufaktur pada perusahaan anda. 

I. Pu, i,i jahatan mana yang memiliki kewenangan mengeluarkan perincah agar shop-fl oor (hengkel) 
mcmu lai menja lankan order? (Pilih satu saja). 

D Prcsiden/CEO/Manajer/ direh:tur 

D Wak il presiden/direktur 

D Dcpartcmen/kepala divisi 

D Group/Kepala seksi 

D Pcmilik perusahaan 

Dari dal'tar d ihawah ini . ha~ian mana yang me rniliki kc\,cnangan rncngc luarka n pcrintah agar shop-
1l,1or (hcngkcl) mcmu lai menjalankan order'> (pilih satu saja). 

D Administrasi 

D Percncanaan 

D Produksi 

D Enjinering 

D Penjualan 

D Pemasaran 

D Keuangan 

D Akuntansi (accounting) 

3. Bagaimana pengaruh faktor dibawah ini terhadap keputusan agar shop-floor (bengkel ) memulai untuk 
melaksanakan order? (Lingkari angka yang cocok untuk setiap factor). 

Tidak sanm sekali Sangat berpengarnh 

• Aktual order pelanggan 2 3 4 5 

• Perencanaan Produksi 2 3 4 5 

• Detail jadual produksi 2 3 4 5 

• Kelangkaan part atau komponen 2 3 4 5 

• Tingkat inventory 2 3 4 5 

• Kepentingan pelanggan 2 3 4 5 
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4. Seringkah kelompok orang dibawah ini menentukan pengaturan alur rroduk yang akan dibuat pada 
mesin atau work-centers? (Lingkari angka yang cocok untuk setiap kelompok). 

jarang Sering 

" Tep ,nanajemen pe1 usa'iaan 1 3 4 5 

• star dari kontro l produksi '1 3 4 5 -

• supervi sor mesin center 2 3 4 5 

• operator 2 3 4 5 

5. Seringkah urutan penge1jaan proses permesinan atau work center ditentukan oleh kriteria dibawah ini ? 
(Lingkari angka yang cocok untuk setiap kriteria ). 

jarang Sering 

• Urutan order pekerjaan yang datang 2 3 4 5 

• Dateline order pelanggan 2 3 4 5 

• Waktu proces pekerjaan 2 3 4 5 

• Sisa pckerjaan pada urutan stasion 2 3 4 5 

• Meminimalkan jumlah se t-up ") 3 4 5 -

• pengarahan dari top manajemen 2 3 4 5 

• tergantung mudah atau tidak nya peke1jaan ") 3 4 5 -

• Penga laman lalu ") 3 4 5 

6. Seringkah set iap faktor dihawah ini me rubah prioritas peke1jaa11 pacla Penjad ualan Procluksi paclahal 
mesi n telah be,jalan mcngerjakan ordc(J (Lingkari angka yang cocok untuk sc tiap factor 1. 

_jarang Sering 

• Tckanan cla ri bag. pemasaran ") 3 4 5 -
• Tt'kanan Jari pelanggan 

.., 
3 -l 5 

• Kcsulitan tcnaga kerja (labor short age 1 '1 ~ -l 5 .1 

• Kcsulitan materi al 2 3 -l 5 

• Kcsuli tan energi (kapasi tas li strik) 2 3 4 5 

• Problem proses manufaktur 2 3 4 5 

• Kapasitas mesin tidak rnemadai 2 3 4 5 

• Mesin rusak (breakdown) 2 3 4 5 

• Rencana penjualan berubah 2 3 4 5 

• Waktu pengiriman berubah 2 3 4 5 

• Perubahan demand 2 3 4 5 

• Desain enjinering berubah 2 3 4 5 

• Pengaraha n dari top manajemen 2 3 4 5 

7. Seringkah waktu penyelesaian pembuatan produk (dateline) yang dij anjikan terhadap pemesan 
ditentukan oleh setiap kelompok dibawah ini? (Lingkari angka yang cor.ok untuk setiap kelompok). 

jarang Se,ing 

• Pemesan 2 3 4 5 

• Perusahaan 2 3 4 5 

• Negosiasi dengan pemesan 2 3 4 5 

• Kebijakan pemerintah 2 3 4 5 

8. Ketika pemesan memberikan order, kira-kira berapa hari kedepan ditambahkan sebelum waktu 
pengiriman yang dijanjikan datang? 
____ hari mb imum ke hari yang dijanjikan. 
____ hari maximum ke hari yang dijanjikan. 
biasanya ____ hari kehari yang dijanjikan. 
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9. Berapa rata-rata persentase keterlambatan penyelesaian produk yang dijanjikan terhadap pemcsan pad a 
perusalrnz.n anda? 
____ % d:iri p,·oJuk di~elesaikar. !iet~!ah hari yang dijanji)rnn 

i 0 . Untul< pekerj ac1 n yan[! tidak bisa di.,elesaikan tepat waktu. berapa ha ri rata-rata ke terlamba tan 
tcrsecu t'1 

Rata-rata keterl ambatan adalah ____ hari 

11 . Ke tika produk terlambat di se lcsa ikan. berapa besar peng:i ruh dari hal dib:iwah ini yang menyebahkan 
keterl ambatan tersebut? (Lingkari angka yang cocuk untuk setiap penyebah). 

_jnrang Sering 

+ Kapasitas mes in tidak c ukup 2 3 4 5 

+ mes in rusak (breakdown ) 2 3 4 5 

+ kekurangan material 2 
,, 

4 5 _, 

+ kekurangan energi (kapasitas I is trik ) 2 3 4 5 
+ kapas itas pckerja kurang 2 3 4 5 

+ problem kualitas mate rial 2 3 4 5 

+ problem kualitas produksi 2 3 4 5 

+ bottleneck pada proses produksi 2 3 4 5 

• kcsa laha n penjadualan 2 3 4 5 

+ terj adi pe rubahan prio ritas penjaduala n 2 3 4 5 

+ pro ble m transportasi 2 
,, 

4 5 _, 

+ te1j ad i rcrubahan due date pesanan 2 3 4 5 

12. Bcrikan perkiraan pe rsc ntasc pcruhaha n dari pesanan cl ika renakan o leh terjaclinya ,cruh:1h:111 
penjaclualan o leh pelaneean yang terjadi se tclah procluksi hcrjalan·1 

____ 07c dari pesanan heruhah 

13. Dari sej umlah pesanan. kira kira berapa persentase te1jad i pe rubahan desain atau pe ruhahan e njine rim! 
pada hal produksi telah berj a lan? 

____ o/r dari pesanan 

14. Seberapa j auh faktor dibawah ini mempengaruhi ukuran kapasitas produks i? (Lingkari angka yang 
cocok untuk setiap faktor). 

Tidak sarna sekali Sangat berpengaruh 

• waktu set-up permesinan 2 3 4 s 
• biaya set-up 2 3 4 s 
• waktu proses 2 3 4 5 

• kuantitas order 2 3 4 s 
• biaya gudang 2 3 4 s 
• kapasitas ruang gudang 2 3 4 s 
• kapasitas material handling 2 3 4 s 
• biaya per unit 2 3 4 s 
• pengalaman lal u 2 3 4 s 

15 . Berikan perkiraan persentase reject (penolakan dan barang dikembalikan oleh pemesan) yang 
disebabkan oleh kondisi dibawah ini? (beri jawaban untu~ setiap kondisi ). 

___ % reject disebabkan kesalahan material 
___ % reject disebabkan kegagalan proses di bengkel (scrap rate) 
___ % reject saat pengecekan akhir (final inspection) 
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____ % dikembalikan dari pemesan 

, 6. Kira-kir:i bei'ap::i hari biasanya diout:.ihkan dalam me1r.pr0s~s fil:filllllah (batch) produk yang dihitung 
dari awal proses produksi c;ampai selesai? 

____ ha~i minimal dari awal sampai scle!:>ai 
____ hari maksimal dari awal sampai c;e lesai 
____ hari hiasanya dari awal samrai sclesai 

17. Dari waktu (hari) yang diberikan seperti pada pertanyaan 16 , kira-kira bcrapa pcrsentase waktu yang 
dihabiskan pada proses produksi aktual ? (contoh, set-up time, waktu tunggu. negosiasi, tidak 
di hitung). 

____ % dari waktu yang diberikan d ihabiskan pada proses produksi aktual. 

I 8. Kira-kira berapa hari biasanya d ibutuhkan dalam menyelesaikan pesanan yang dihi tung dari mulai 
di setujuinya order pesanan sampai produk dikirim (shipment)? 

____ hari minimal dari mulai pesanan ke pengiriman 
____ hari maksimal dari mulai pesanan ke pengiriman 
____ hari biasanya dari mulai pesanan ke pengiriman 

19. Bera pa persentase pesanan yang dapat diselesaikan tepat waktu a tau lcbih a\\'a l dari Pcn_jadualan 
Produksi? 

____ 1k dari pesanan diselcsaikan tcpat waktu atau lcbih awal. 

20. Bcrikan pcrkiraan pcrse ntase dari kegiatan opcrasi manufaktur yang mcnggunakan standar waktu '1 

____ c;; dari scmua operasi manufaktur memiliki <; tandar waktu. 

2 I . Kira-kira bcrapa pcrsc ntasc keakuratan standar waktu terscbut'! 

____ CJc dari standar waktu adalah akurat. 

2'2. Bi la data pada dua tahun pertama diperband ingkan, berapa persentase tahunan perubahan yang tclah 
tcrjadi pada hal dibawah ini? Untuk sctiap pertanyaan, bubuhkan tanda .. + .. bila ukuran faktor tersebut 
naik dan bubuhkan tanda ··-·· bila berkurang. Bila tidak ada perubahan. bubuhkan nol (0). 

Bubuhi tanda +, - atau 0 Pcrubahan 

• Ukuran output fisik (meter. dll.) % per tahun 

• Produkti vitas % per tahun 

• Waktu disai n produk ( ) % per tahun 

• Biaya proses manufaktur ( ) % per tahun 

• kual itas produk ( ) % per tahun 

• Waktu proses manufactur ( ) % per tahun 

• Kecepatan pengiriman ( ) % per tahun 

• Pcngiriman tcpat waktu ( ~ per tahun 

V. MA TE RIAL MANAJEMEN 
Material manajemen adalah aktivitas yc1 ng diasosiasikan sebagai pembelian, pengaturan, pendistribusian, 
dan pcngontrolan inventory didalam suatu perusahaan. Inventory disini termasuk raw material, produk 
bagian atau komponen, pengerjaan yang sedang berlangsung, dan produkjadi (finished good). Seperti 
halnya pada bagian kuisioner terdahulu, bagian ini kami tertarik untuk mengetahui bagaimana praktek yang 
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diterapkan oleh perusahaan anda menanggapi masalah material manajemen diatas . Karenanya, pada survei 
ini, tid ak adajawab::m yang betul atau salah. 

I. 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
') 

Schc:rapa j ,iuh perusahaan a11da rr.emikii'l,a n s~tiap faktor dibawah ini dalam menentukan kuantitas 
pc111he!ian hat"ang? (Lingkari angka yang cocok untuk setiap fa!<tor). 

Tiuak sanu sekali Sangat difikirkan 

Biaya pemesanan 2 3 4 5 
Kesulitan dalam pemesanan 2 3 4 5 

Diskon kuantitas 2 3 4 5 
Jumlah pesanan yang dibutuhkan 2 3 4 5 
Biaya transportasi 2 3 4 5 
J arak transportasi 2 3 4 5 
Biaya penyimpanan 2 3 4 5 
Ruang penyimpanan 2 3 4 5 
Biaya per unit 2 3 4 5 
ukuran transportasi 2 3 4 5 
Kualitas yang diinginkan 2 3 4 5 
Reliabilitas pengiriman 2 3 4 5 
Jumlah yang ditawarkan oleh suppl ier 2 3 4 5 
Pengalaman lalu 2 3 4 5 

Bcrikan perkiraan persentase parts atau komponen dari produk yang dibuat atau di f'abrikasi clidalam 
perusahaan ·1 

____ % di fabrikasi didalam perusahaan. 

3. Bcrapa pcrscn dari hiaya total 111anufaktur dialokasikan un1uk pen1belia11 n1aterial? 

____ o/c dari total biaya manufaktur. 

4. Seringkah pcrusahaan memakai kebijakan dibawah ini saat melakukan transaksi pembelian barang·) 
(Lingkari angka yang cocok untuk setiap kebijakan). 

• 
• 
• 
• 
• 
• 
• 

order secara periodik interval (contoh, 
perbulan) 
order berdasarkan tingkat inventory 
order berdasarkan Perencanaan Produksi 
order berdasarkan Penjadualan produksi 
order berdasarkan kelangkaan material 
order berdasarkan aktual pesanan 
order berdasarkan pengalaman lalu 

jarang 

2 

2 
2 
2 
2 
2 
2 

Sering 

3 4 5 

3 4 5 
3 4 5 
3 4 5 
3 4 5 
3 4 5 
3 4 5 

5. Pada saat pembelian material dari supplier, berapa persentase order pembelian di Ii hat dari tiga kondisi 
waktu dibawah ini? (jumlah ketiganya hams 100%) 

____ % diterima lebih awal 
____ % diterima tepat waktu 
____ % diterima terlambat 

6. Bila order material terlambat dikirimkan oleh supplier, berapakah rata-rata keterlambatan tersebut 
(dalam satuan hari)? 
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Rata-rata ____ hari terlambat. 

Kir:1-kira b~rapaj urr.l ah suppl ie;- yang terlioat dalam p:!mbuatan satu jJart/kumponen? 
Kirn-kira ____ suppliers pei" part/kornponen. 

Bcrapa kira-kiraj•Jmlah penomoran part dari sistem material inventory pada perusahaan anda dilihat 
da, i ketiga bagian (segment) dibawah in:? 

____ penomoran part untuk raw material 
____ penomoran untuk komponen 
____ penomoran untuk produk jadi (finished goods) 

9. Bcrapa nilai total inventory perusahaan ancta·1 

Rp. _____________ (da lamjuta rupiah ) 

10. Bcrapa pcrscntase di stribusi nilai inventory perusahaan '1 (ketiganya berjumlah 100%) 

____ % dari nil a i inventory berada pada pembelian material dan pan . 
____ % dari nilai inventory berada pada proses yang sedang berlangsung (work
in-process). 
____ °h- dari nilai inventory berada pada produk jadi. 

Catatan 

Tni111akasih alas partisipasi anda dalam mcngi si lcmbar pcrtanyaan ini. Panisipasi tcrscbu t mcmbcrikan 
1--onstribusi yang sangat berarti dalam mempelajari praktek manurak tur. Bila anda mcmiliki usulan atau 
saran untuk memperbaiki format dari kuisioner ini dimasa yang akan datang. si lahkan tuli s pada halaman 
kosong berikut. 

Usul Dan Saran: 
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SURVEI PRAKTEK GLOBAL MANUFAKTUR 
Global Manufacturing Research Survey 

(Halarn<ln ini terpisah dari kuisione:-) 

r---
1 . ama ? c ru s,~hac1.n: 

Berikan beberapa contoh produk yang 
dihas ilkan : 

I 

' 

I 
i 

SURYEIKORDINATOR 
Nama: 
Jabatan: 
Alamat surat: 

i 
I 
I 

Telephon: 
1 E-mail: 
' ! 

Bcrapa tahun anda telah beke1ja d i 
, perusahaan?: 

I 
I 

Berapa tahun anda menduduki posisi 
Le rcantum diatas?: 
Tanggal pengisian: 
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MANUFACTURING PRACTICES SURVEY 

/. Compflny Description and Background Information 
Ti1c inr.irmation in this section or the survey will be useful to researchers in stuclying relationsbips between 
company characterist ics and manufacturing practices. As with the answers to questions in subsequent 
section of the survey. the information that you provide will not be used to identify individual companies. 
Please fee l comfortable givi ng approximate responses; in most cases, the researchers has shown that it is 
rn orc important to ha ,·e approximate answers than none at all . 

I . . ..\pproximatcly how man y employees work for the company') ___ persons. 

, How many of these employees are production workers? ____ persons. 

, How many production shifts are there per day·1 ____ production shifts per day. 

4. In this company. how many hours pe r year does a prod ucti on employee work·) ____ hours per 
vear 

5. .-\hout wlwt percent of the company·s tota l manufacturing cost is for l::ibor') ____ 9, cos t. 

() . \\.h at " ·ere the co mpany' s sa les last year'? 
____ in domes tic sales 
____ in export sa les 

Hl1\\ many product lines or product families arc produced hy the co1npan y· 1 ____ produc t lines or 
1)roduct l"amilic s 

S. \\.hat pc1·ccntagc or company sa les is represented by the company's largest selling product linc ·1 

____ lfr o r sales 

9. ...\bout what percentage of the company's products are make-to-order ·1 

About what percentage of the company's products are make-to-stock? (these shou ld sum to I 00% ) 
____ % Make-to-stock 
____ % Make-to-order 

I 0. What percentage of the ownership of the company is represen ted by each of the fo llowing? (these 
should sum to I 00%) 
____ % domestic (with in the country) 
____ % foreign (outside the country) 

11. What percentage of the machines in the company are grouped as follow? 
____ % of machines.are grouped by machine type (e.g. all lathes together) 
____ % of machines are grouped in combinations for products or product families 

12 . What is the company's average capacity utilization rate for plant machinery or equipment? 
____ % capacity of utilization rate 

13 . Over the last two years, about what percentage of annual sales has the company spent on new 
production equipment? 
____ % of annual sales 

14. What is the company's total investment in production equipment? 

\ 
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____ investment in equipment 

15 . What is the approximaie avei"«ge age oi· the company 's !')Wd L• c tior. equipmcn,') 
_ ____ years 

16. About wli at percent o f sa les is the tota l ma nu fac turin g cos t·' ___ _ <le or sal es 

17 . To what e xtent does the co mpany uses computers fo r the fo ll owing·) (C irc le a num ber for eac h use.) 

• Sales fo recastin g 2 3 4 s 
• Produc ti on Plannin g 2 _1 4 5 

• Produc tion sc hed ulin g ') 3 4 5 -

• Invento ry manage ment 2 3 4 5 

• Purchas ing 2 3 4 s 
• Prod uct des ign 2 " 4 5 _1 

<- Not at al l To a grc:i t ext~nd -> 

18. Fo r eac h or the c haracte ri s tics li s ted he ll ow. how docs the co mpa ny compare with its co mpcti tors·1 
(C irc le a number from I to 5 for each characte ri s tic.) 

J,1r \\0( -.C 1h:u1 \l'-!'IHth,:..,;um::1, I 11r t,·11 ,:r 1!1;,11 

l 'lllllf'l'lll!lf l111Tl[X'IH!lf ll'lll~!llll! 

• Unit cost o r manu fac turin g 2 3 4 s 
• Q uality o f prod uc t 2 3 4 5 

• Manufac turing th ro ughput time (speed) 2 3 4 s 
• De li ve ry speed 2 3 4 5 

• De li very as promi sed 2 3 4 s 
• Flex ibility to change product 2 ' 4 5 

• Flex ibili ty to change o utpu t vo lume 
.., 

3 4 5 -
• Prod uct des ign time 2 " 4 s _1 

19. In the las t two years. to what ex tent has the company in ves ted resources (money. time. and/or people) 
in programs in the followin g areas? (Circle a number from I to 5 for each c harac teri stic.) 

I 

Not at all To a great extent 

• Cellu lar manufacturing 2 3 4 5 

• Co mputer hardware/software 2 3 4 5 

• Empl oyee partic ipation programs 2 3 4 5 

• Factory automation 2 3 4 5 

• Just-in -time syste m 2 3 4 5 

• Manufac turing time reduc ti on 2 3 4 5 

• Material requirements planning 2 3 4 5 

• Productivity improvement 2 3 4 5 

• Setup time reduction 2 3 4 5 

• Process ana lysis 2 3 4 5 

• Statistical process control 2 3 4 5 

• Supplier partnership 2 3 4 5 

• Total quality management 2 3 4 5 

• Recycling of materials 2 3 4 5 
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II. Sales Forecasting 
Th is section of th.:: survey i'> ahout the m.::t!10ds ihat the coJ11pany uses 10 anticipare dcma11d for i ts rroduct:;. 
V/e h:ivc found that c! wide range of n~ethod~ ~re used by manu ,·acturing lirm, and 1ha; both fornu:I an~l 
111 forr,1al app:·oacl,e., are cff1.ctivc. Ti1us. as with the: other section.,_ your an~w::r~ will prcv idc w, with 
1 nsights ahout actual cor~1pariy practices. and t!1erc ,•re no rigi11 r.r '.vron~ answers . .Pl::ase rcmer;1bcr. also. 
that lor q;.iestions thm a!>lc ,·or numerical ans\·1l.rs. ) " )Ur an, wc,·~ ;nay be appro:,imatc. 

I. Which of the fol lowing best describes the position (level) of the person who has primary authorit y for 
producing the company·s sales forecast? 

) 

Position (mark only one) 
C Pres ident/CEO/Managing director 

n Vice rrcsidcnt/dircctor 

Department/division head 

Group/ ·cction manager 

owner 

Which of the following best (kscrihe the function of the person who has primary a.rt l11.>r i t~ f,ir 
producing the compa ny· s sales forecast? 

Positio n (mark only o ne) 
Administration 

Planning 

Production 

Engineering 

:--larkcting finance 

accounting 

1. To what extend docs the company use each of the following for sales forecasting? 

(Circle a number for each method) 
Not at all To a great extent 

• Time series model (e.g .. moving average) 2 3 4 5 

• Causal models (e.g., regression) 2 3 4 5 

• Qualitative methods (e.g .. delphi) 2 3 4 5 

• Past experience 2 3 4 5 

4. To what extend is each of the following factors considered in the company's forecast? 

(Circ le a number for each method ) 
Not at nil To a great extent 

• Currell! economic conditions 2 3 4 5 

• Current political conditions 2 3 4 5 

• General company situati on 2 3 4 5 

• General industry situation 2 3 4 5 

• Customer information 2 3 4 5 

• Supplier information 2 3 4 5 

• Result of market research 2 3 4 5 

• Past sales (demand) history 2 3 4 5 
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+ Current order backlog 2 3 4 

5. is t11e con,pany salts forecasl develcped for indi vidual p1oduct<; or rrcc;l.!ct lines? 

(m:irk oP..e or both) 
D Indi vidual products 

D Product lines 

5 

6. ror about how many individual products or product lines does the co111pany develop forecast? 
____ products are forecast 
____ prod uct lines are forecast 

7. How i~ the c:o mpany sales fo recast expressed'1 

(mark one or both) 
D Monetary value of products 

O Physica l units of prod ucts 

X. How far into the fuwre does the company" s forecas t extend·> ____ months 

LJ. What is the smallest time incre111ent into which the company's sa les forecas t is di\·idect·1 

(mark one only) 
0 Day~ 

;-- Week<; 

u Month ::. 

G Years 

I 0. Ahnut how many times per year is the company sa les forecast 111 oditiect·> 
times per year 

I I. What has heen the approx imate average percent forecast error over the past two years ·) 
percent average forecast error 

I~ - To what ex tent is the company' s sales forecas t used for the fo llowing purposes ') 

(Circle a number for each method ) 
Not at all To a great extent 

• Budget preparation 2 3 4 5 

• Production planning 2 3 4 5 

• Subcontracting decisions 2 3 4 5 

• Material/inventory planning 2 3 4 5 

• Sales planning 2 3 4 5 

• Human resource planning 2 3 4 5 

• New product developments plans 2 3 4 5 

• Facilities planning 2 3 4 5 

• Equipment purchase planning 2 3 4 5 

13. how often is the company's sales forecast changed by production personnel for production planning 
purposes? 
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(Circle a number) 
never Very often 

• fo,ec.:.:!>l changes by prod'.lction 2 3 4 <; 

Ill. Production Planning And Scheduling 
Thi:, section is about your company practices in the areas of production planning and detailed production 
schedul ing. Planning refers lo activities which express units of production and inventory in aggregated 
terms for the purpose o f specify ing overall output and capacity requirements. Scheduling refers 10 dctai led 
scheduling (o ften known as master production scheduling) that is used lo determine the liming and output 
levels for specific products or components. 

I. Is the company production plan developed for individual or product lines? 

[j 
(mark one or both) 
Individual products 

Product line~ 

1 For about how many individual products or produc.:1 lines docs the company develop production plans·., 
_ ___ products in production plan 

~ 

·'. 

____ product lines in production plan 

How is the company" s overall production plan expressed? 

" L....: 

(mark all that are appropriate) 
Monetary value of products 

Physical unit of product~ 

Labor time (e.g .. hour:,. days) 

Machine tillll! (e .g .. hours. days) 

4. How far into the future docs the company"s production plan extend? ____ months 

5. What is the smallest increment into which the company's production plan is divided? 

(mark one only) 
O Days 

C Weeks 

O Months 

[J Years 

6. About how many times per year is the company"s production plan revised? ____ times per year 

7. To what extent is each of the fo llowing factors considered in the development of the company's 
production plan? 

(Circle a number for each factor) 
Not at all To a great extent 

• Customer order backlogs 2 3 4 5 

• Previous sales 2 3 4 5 

• Machine capaci ty 2 3 4 5 
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• Labor capacity 
• Custom<!rs' future plans 
~ Inventory !evels 
• The foreca::.t 

2 
2 
2 
2 

3 
3 
J 
3 

4 
4 
4 
4 

5 
5 
5 
,: 
.I 

8. When denumd exceed ca!)acity. l~ow often does the comrany respond in each of the following ways·7 

(Circle a number for eac h alternative.) 
ne\"er Very often 

• Hire more workers 2 3 4 5 

• Use overtime 2 3 4 5 

• Add shifts 2 3 4 5 

• Subcontract production work 2 3 4 5 

• Backlog customer orders 2 
, 

4 5 ·' 
• Lease temporary capacity 2 3 4 5 

9. when demand is less than capacity. how often does the company respond in each of the following 
ways? 

(Circle a number for each alternative .) 
never Very oficn 

• Lay off workers 2 3 4 5 

• Allow idle capacity 2 3 4 5 

• Eliminate sh ifts 2 
, 

4 5 ·' 
• Reduce work day or week 2 3 4 5 

• Build inventory 2 3 .i 5 

• Lca~c capac ity to others 2 ., 4 5 

10. to what ex tent is the company ·s production plan used for the follo11·in~ pLirpo,e~·-' 

(Circ le a number for each purpose. ) 
Not at all To a great extent 

• budget preparation 2 3 4 5 

• production scheduling 2 3 4 5 

• subcontracting decisions 2 3 4 5 

• material/inventory planning 2 3 4 5 

• sa les planning 2 3 4 5 

• human resources planning 2 3 4 5 

• facili_ties planning 2 3 4 5 

• equipment purchase planning 2 3 4 5 

11 . how often does the company consider the following when subcontracting work? 

(Circle a number for each.) 
Not at all To a great extent 

• excess production load at your company 2 3 4 5 

• production difficulty at your company 2 3 4 5 

• top management directive 2 3 4 5 

• subcontracting allows earlier delivery date 2 3 4 5 

• subcontractor's costs are lower 2 3 4 5 

• subcontractor's quality is higher 2 3 4 5 
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Production scheduling questions 

12. !-! cw is the c-1 111pany·~ overai l production sc hed ule e,-:pressect? 

(mark one only) 
O Mone1arv value of produc ts 

O Physical ur.its c, f produc ts 

O Units of product lines 

O Labor hours of o utput 

L] Maci1inc hou rs of out p ut 

13. how far into the future docs the compa ny's production sc hed ul e ex tend·) ____ ,,·eeks 

1--1 . what is the smallest ti me inc re me nt of the company" s production schedule·1 

,, 
L 

D 
D 

( mark one only) 
Days 

Weeks 

M onths 

Years 

1.5 . Is part o f the company ·s produc ti o n schedule fro ze n or o therw ise made difficult to chan ge in th e near 
future·' 

16. 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

I mark yes or no ) 
Ye ~ 

n No 

Does the company have fo rma l meas uremen ts of the followi ng? 

(mark yes or no fo r each o ne.) 
Yes No 

Inventory record acc uracy D D 
Bill of materi a l acc urac y 0 0 
Shop fl oor routing acc uracy D D 
Time sta ndard accuracy D D 
Forecast accuracy D D 
Late de liveries D D 
Delivery speed 0 D 
Manufacturing throughput time D D 
Product design time D D 
Raw material quality D D 
Work in process quality D 0 
Finished goods quality 0 0 
Cusromer satisfaction 0 0 
Productivity 0 0 

I 

\ 
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• Inventory levels 

• Setup time 

• Employee turnover 

• S1nrloyee al1sentceism 

• Numb~:- o r emp loyee suggesti ons 

IV. SHOP FLOOR CONTROL 

D 
0 
0 
D 
0 

D 
D 
u 
D 
D 

Appendix C: Original Survey Questionnaire 

Shop floor control refe rs to the se t of operatin g- level ac ti vities assoc iated with the implementat io n of 
de tailed production sc hed ul es. This includes decisions about lo t sizes. whe n to start a production o rder, 
sequenc ing at work cente rs. and when to make change in the sched ule. Our research has shown tha t a wide 
range o r practices are used. As with the other sections. you r answers to these questions will ass is t us in 
understandi ng actua l prac tices. 

I . which of the fo llowing best describes the position of the person in the company who a uth ori zes the 
plant to start work on an o rder? 

Position (mark only one) 
O Pres ident/CEO/Manag ing director 

D Vice pres ident/d irector 

D Department/di vis io n head 

[j Group/section ma nage r 

C owner 

Which nf the fo ll owin g best de sc ribes the function group in the company that authorize:-: th e plant lll 

~tart work o n an o rde r") 

Position (mark only one) 
[J Administrat io n 

0 Pl annin g 

O Production 

D Engineering 

0 Sales 

D Marketing 

D Finance 

D accounting 

3. To what extent is each of the following considered in company dec is ion to authorize start of work o n 
an order? 

• 
• 
• 
• 
• 

Actual customer order 

Production plan 

(Circle a number for each factor.) 
No1 at all 

2 
2 

Deta iled production schedule 2 

Part shortage list 2 

Inventory level 2 

To a great ex tent 

3 4 5 
3 4 5 
3 4 5 
3 4 5 
3 4 5 
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+ lm;,ortance of the customer 2 3 4 5 

4. ho ·..v often do indi ·,r idual::; in r:1c follov1ing groups decid::! or. tbe sequence. in wh 1cl. _iob::; will 9c 
prqcesscd :it machines or work cen~ers? 

(Circle a number for each.) 
never 

+ high level company managers 
+ production control personnel 
+ work center supervisor 
+ operators 

2 
2 
2 
2 

Very ..i f;en 

3 4 5 
3 4 5 
3 4 5 
3 4 5 

5. how often is the processing sequence at machines or work centers in the compan y cs tahli shecl hy the 
fo ll owing crileri a"1 

(C ircle a number for each criterion.) 
never Ver, of1en 

• order in which job arrive 2 ' 
1 5 -. 

• customer order due date 2 3 4 5 

• processing time of the job 2 3 -+ 5 

• work remaining al subsequent stations 2 3 4 5 

• minimi ze number or se t ups 2 3 -+ 5 

• top management directive 2 3 -+ 5 

• ho\\" easy or difficult the joh is 2 3 -+ 5 

• past experi ence 2 3 4 5 

6. How often does each of the follow ing factors change the comp:11w· ~ prnductinn sched ule pri or iti es 
after the plant has started an orda·1 

(C ircle a number for each factor. ) 
never Ver, oflen 

• Pressure from marketin g 2 3 4 5 

• Pressure from customer 2 3 4 5 

• Labor shortage 2 3 4 5 

• Material shortage 2 3 4 5 

• Energy shortage 2 3 4 5 

• Manufacturing problem 2 3 4 5 

• Insufficient machine capac ity 2 3 4 5 

• Machine breakdown 2 3 4 5 

• Change in sales plan 2 3 4 5 

• Change in delivery due date 2 3 4 5 

• Change in demand 2 3 4 5 

• Engineering design change 2 3 4 5 

• Top management directiYe 2 3 4 5 

7. How often are the due dates that are promised to customers determined by each of the following? 

(Circle a number for each.) 
never Very often 

• The customer 2 3 4 5 

• The company 2 3 4 5 

• Negotiation with customer 2 3 4 5 

• State (government) plan 2 3 4 5 
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8 . when a customer places an order, approximately how many days into the future does the company 
promises de livery? 
____ minimum day~ to deli,ery promises date 
___ maxim11m days to delivery promis<.:s date 

_ _ __ usual days to deli very promises dr. t~ 

9 . on average, what percentage o f the co n1 pany's orders are de livered to customers after th e promised 
de li very da te? 

____ % of orde rs are def i vered after promised da te 
I 0. For c ustomer orders that are not delivered on time, what is the average number of days late? 

___ _ days late 

I I. when the company ·s fin ished goods a re de li vered la te to the custo mers. how often does each of the 
fo ll owing occurs as the cause o f late ness? 

(Circ le a num ber fo r each possible cause .) 
never Very oft en 

• insuffic ient mac hine capac ity 2 3 4 5 

• mac hine breakdown 2 3 4 5 

• mate ri a l shortage 2 3 4 5 

• e nergy shortage 2 3 4 5 

• insuffi cient labor capac ity 2 3 4 5 

• mate ri a l q ua lity problem 2 3 4 5 

• prod uc ti on qua lity problem 2 3 4 5 

• prod ucti on bottleneck 2 3 4 5 

• schedulin g e rror 2 3 4 5 

• change o r sched ul e pri ori ti es 2 3 4 5 

• l1ni shecl goods transporta ti on prob le m 2 3 4 5 

• change in c ustomer due da te :2 3 4 5 

I :2. O n approx imate ly what perce nt o r it s o rde rs d o customer schedule changes occur afte r the start of 
prod uc ti o n·1 

---- % or orders 

13. On appro ximate ly what porti o n of the company's o rders do e ngineering o r des ig n changes occur a fter 
the start of produc tion? 

_ ___ % of orders 
14. to what exte nt does each o r the foll o wing determine the size of the company's production lo ts·/ 

(Circle a number for eac h. ) 
Nol at all To a great extent 

• set up time 2 3 4 5 

• set up cost 2 3 4 5 

• processing time 2 3 4 5 

• size of the order 2 3 4 5 

• storage cost 2 3 4 5 

• storage space 2 3 4 5 

• material handling capacity 2 3 4 5 

• cost per unit 2 3 4 5 

• past experience 2 3 4 5 

15. what are the company's approximate reject or return percentages at each of the following stages? 
(provide an answer for each one). 
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CODE EMPLS PROD SHIFT HOURS LABOR DOMEST XPORTS ALUR %PROD sm ORDER DOM ASING JENIS GABUNG UE. ANNUAL EQPMT 

75 59 3 1680 60 .00 511 .000 0.000 8 20 .00 13.00 30.00 70.00 87.00 45.00 200.00 
2 73 65 2 1800 15.00 630 .000 0.000 14 35.00 0.00 50.00 50.00 S0.00 60.00 150.00 
3 65 47 2 1800 10.00 320.000 0.000 11 72 .00 10.00 68 .00 32.00 90 .00 35.00 330.00 
4 70 S1 3 1800 30.00 350.000 200.000 10 85 .00 85 .00 50 .00 50 .00 40 .00 20.00 100.00 
5 74 45 2 1800 20 .00 700.000 0.000 8 80 .00 95.00 45 .00 55.00 30.[10 35.00 150.00 
6 94 77 1 1760 15.00 300.000 0.000 17 95 .00 100.00 75 .00 25.00 10.00 20.00 50.00 
7 60 48 1 1600 10.00 380.000 0.000 20 75.00 50.00 50.00 50.00 10.00 10.00 50.00 
8 70 55 1 1800 30.00 450 .000 300.000 12 80.00 75 .00 45 .00 55.00 15.00 10.00 100.00 
9 25 22 2 1800? 500.000 0.000 20 95.00 85.00 20 .00 80.00 10.00 10.00 150.00 

10 85 65 3 1800 40.00 850 .000 400 .000 15 80.00 80.00 30.00 70 .00 15.00 40.00 250.00 
11 71 60 2 1800? 200 .000 200 .000 12 65 .00 80 .00 30.00 70.00 5.G0 10.00 50.00 
12 84 64 3 1680? 1000.000 500.000 17 60 .00 95.00 15.00 85.00 2S.00 20.00 200 .00 
13 84 53 1 1800 70.00 1000.000 500.000 10 70.00 0.00 38.00 62.00 92.0G 50.00 400.00 
14 71 59 1 1800 90.00 2500.000 1000.000 5 90.00 0.00 25.G0 75.00 90 .00 30.00 300.00 
15 70 60 1 1800 30.00 700.000 1500.000 7 95.00 30.00 45.00 55.00 85.00 55.00 60 .00 
16 40 35 2 1800 25.00 500.000 2500 .000 10 60.00 0.00 47.00 53.00 76 .00 30.00 300.00 
17 97 68 3 1800 75.00 800.000 300 .000 12 70.00 0.00 53 .00 47.00 80 .00 45.0IJ 40.00 
18 95 80 2 1800 10.00 2400.000 500.000 20 80.000 25.00 20 .00 80 .00 75.00 40.00 100.00 
19 100 90 2 1800 25.00 3000.000 2500.000 10 85.000 20.00 10.00 90 .00 86 .00 !56 .00 200.00 
20 75 60 2 1800 14.00 2500 .000 2450 .000 15 75.000 25 .00 35.00 65.0() 65.00 35.00 230.00 
21 87 80 1 1800 18.00 1500.000 300.000 12 90.000 10.00 56 .00 44.00 76 .00 40.00 120.00 
22 98 80 2 1800 20.00 4000.000 2500 .000 16 78.000 0.00 32.00 68.00 60.G0 20.00 200.00 

23 100 75 2 1800 11 .00 2000.000 2500 .000 20 89.000 5.00 67.00 33.00 56 .C0 25.00 250.00 
24 94 78 2 1800 17 .00 2400.000 1000.000 25 95 .000 16.00 32.00 68 .00 45.00 10.00 350.00 
25 90 83 2 1800 14.00 2600.000 1300.000 16 80 .000 22 .00 12.00 88.00 58.00 24 .00 200 .00 
26 240 99 2 1992 2.00 3500.000 1700.000 15 80.000 80.00 80 .00 20.00 75.00 12.00 150.00 
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UMUR 8-man 17-A 17-b 17-c 17-d 17-e 17-f 18-a 18-b 18-c 18-d 18-f 18-g 18-h 18-1 19-a 19-b 19-c 19-d 19-e 19-f 19-g 19-h 19-1 19-j 19-k 19-1 19- 19-n 
6.00 73.00 I 3 " 4 5 5 5 2 2 3 3 5 3 2 2 2 3 5 3 3 1 2 5 2 

3.00 45.00 ii ,. 4 ' 4 ,' 4 4 4 2 2 3 2 5 4 2 3 2 3 2 2 3 4 4 4 5 
7.00 40 .00 .') ,,,. l ' .. 4·. 5 4 4 s 5 5 4 5 5 5 5 4 4 4 4 5 5 4 s 5 

·~· .. ,~ ,~- '•': </ ' 
4 4 3 3 3 3 5.00? . ·4 J," 4" 4 4 3 4 4 3 4 5 5 5 4 3 4 4 

4.00 70.00 , 3 , '. 4 4 4 5 2 2 3 3 5 3 3 3 2 3 3 3 3 3 2 3 5 
3.00 65.00 ~w,,-:·4 '.;. 4 3 4 3 3 3 2 2 3 2 3 2 1 ?. 3 2 2 

,., 4 3 \i ~3s ,j,5 ·• 5 
,_ 

6.00 50.00 5 4 3 3 3 3 3 4 3 3 4 4 5 4 3 3 2 3 2 
/ 5.00 60.00 \ 4 ;• 5 " . '4 4 4 5 5 5 4 5 3 4 4 4 4 5 4 4 5 4 5 5 t .. k ,, 

4.00? \ 4 ''., 4 ·•i , 4 3 4 5 5 5 5 5 4 4 5 5 4 5 5 4 4 4 5 5 
7.50 60.00 4 5 . '4 · 4 5 5 5 5 4 5 4 3 4 4 3 5 5 4 3 4 5 5 
9.00 45.00 \\\i'3 's\" ,, 3,::·' 4 3 . 3 2 3 3 2 4 2 2 2 3 2 3 3 2 2 2 4 3 .'4,\ ... ~ . 

5.00 50.00 ~ 4 : 5 5 5 4 5 5 5 4 4 5 5 5 5 5 5 5 3 4 3 4 3 
4.00 40.00 '"5",. ·. 4"' }•4 ~; 4 5 4 5 5 5 5 3 3 3 2 5 5 4 3 4 5 5 5 , '''ie:,, '\;!/~· . . 'V 'V't~ ¼,'1-' i, ;'~ )~'; '.i' " 

6.00 30.00 4, ·.,, ,,3 '<'I • 3 ' 3 4 3 4 4 5 4 4 5 5 5 5 5 3 3 4 3 3 5 
8.00 60.00 ,;,5'\, Si·f '3 :, 4 3 3 4 3 5 4 4 3 3 3 5 5 5 5 3 3 4 3 ., . ";., r,· ~- ·,. 
5.00 60.00 ~4'n1i~#~ 5-- •; 4 4 3 4 5 3 5 3 5 4 3 4 2 2 4 2 3 4 5 

.~··--~ . ' 1t1 -~ i:.~~ 

7.00 30.00 4-'l ' J 5 · · '4 ii 3 3 4 3 5 4 3 3 5 2 5 4 3 2 3 5 4 4 5 ,Ji_;. i:-l , 
~~•Lw,.j f.'..~• ~f\ ' ', 

2.00 56.00 1'l ;1:,{,:· ~,,?~/4 ;t,t 5 .. 4 4 5 5 4 5 4 4 5 4 5 5 3 4 3 3 5 5 
6.00 75.00 •· M1: r,f '4' ' w:f P 5 4 · 3 4 4 5 5 3 4 5 4 4 5 2 4 2 2 4 4 , j :';-, ~r; -,::::· t - ~. -:i·~ - • -·:· ! 

8.00 78.00 ·l 4~ .. '.1.,~ ., 3., " 5 4 3 4 4 3 5 3 3 5 4 4 5 3 4 2 3 4 4 
12.00 65.00 i ~/5'1~·1.it,t~,i-:v~·-' ' s , 5 4 4 4 3 5 3 3 5 5 4 5 2 5 2 3 4 4 

' 1.h."c'.' .t·:t _-.lff, 1. -f' < •.• 

20.00 75.00 "'· 'f? t,. f ;f ,5;r. ,: 5 s 5 3 4 3 5 3 3 5 5 3 5 2 5 3 3 4 4 

10.00 45.00 ., , 4.1\,,,-;4 j;,f• 5 ,, 5 4 5 5 3 4 5 4 2 5 4 5 5 3 4 3 2 5 3 . "'' t ~-·· 7.00 37.00 it·, 5'1~"·4' · 11'151h 5 4 3 4 3 3 5 4 3 5 4 3 5 4 ,1 3 <1 5 4 ?)::c ~ . .J..~vt . n...,~:-,;r'' ' •. ;:. ' 
4.00 70.00 :,' 5 ·_.•4 ·. 4 ' 5 3 3 4 4 3 5 4 3 4 3 4 5 4 4 2 4 5 3 

""' ,•t .. ~ 

20.00 50.00 . , 5 . 5 .,: 4 5 5 4 5 4 3 5 4 3 4 5 4 3 3 4 1 4 3 5 
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CODE POSIT FUNCT 3-a 
1 4 2 4 4 2 2 3 

2 3 2 30 5 3 3 15.00 4 3 3 3 3 

3 5 1 25 10 '-'., 1 8 3 4 3 .00 3 4 3 3 3 

4 1 1 5 15 1 3 2 12 10.00 3 3 3 3 4 

5 1 2 10 25 1 6 3 6 10.00 3 4 2 3 5 

6 1 4 20 30 1 8 3 12 5.00 5 5 5 4 5 
7 1 1 5 10 

~ _ .. 1 3 3 3 10.00 4 4 3 3 3 

8 1 4 10 30 1 12 3 4 10.00 3 3 4 4 3 

9 5 1 50 0 ; .1 3 3 12 5.00 3 4 4 3 4 
20 } 

: •\.,, 

10 1 1 0 1 3 4 2 5.00 5 5 3 3 4 
11 1 1 0 25 ., •. 1 6 3 12 15.00 4 4 3 4 4 
12 5 5 0 5 ,·,,. · -· 1 6 3 2 15.00 4 4 4 3 4 t'.\;)t·./-:',j. >_ 

"L . ,ti '" 
13 5 1 30 40 1-;,. 1-E, ' 1' 12 2 2 10.00 5 5 4 3 5 
14 5 1 60 20 ~Jtf.U . :'/ g 2 4 25.00 4 3 3 4 3 (~ .i~=t . t,,,' 
15 1 2 50 30 f } tjf, ~\l; 12 3 5 15.00 5 3 3 4 5 
16 1 2 30 20 t, i.;r,, / 1} 24 2 3 5.00 3 3 3 5 5 I ,.,,( 
17 1 2 30 15 -- ;-::•,,.,1 15 2 6 3 .00 3 4 5 5 5 l~ -:'.',ij; t ,: . ~ 
18 3 5 10 30 ~ { !., 11l 12 3 6 10.00 4 5 1 4 4 
19 3 2 21 20 iht11 l 18 3 6 8.00 4 4 3 3 5 ,\,,;,, ,-.:; I :~~ -~ 

20 3 6 17 18 •c; . 1 3 6 3.00 3 4 3 3 5 "' if'.,.,~\; 6 
21 5 6 30 

<(;-.:,,. ·I 
3 6 9.00 5 4 4 3 4 24 .. ·:!,; .1, 12 

j·' ' · · 
22 3 6 12 1 0 " ~L. i\11 6 3 6 9.00 5 4 5 3 3 
23 3 5 16 23 ·1 "'1? 6 2 3 6.00 2 5 .1 3 3 _,. ., .. 
24 5 2 18 14 ; 1i 6 3 6 10.00 5 5 5 5 5 ,. t' 
25 2 2 20 18 ,: {l 10 2 3 14.00 5 5 5 4 5 
26 2 5 11 20 h !:L :£ ,H 9 2 6 8.00 5 5 4 4 4 
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12-f 12-g 12-h 12-1 13 

2 2 2 2 4 
2 3 4 4 2 
2 2 3 4 4 
2 4 3 3 3 
3 3 4 3 3 
3 4 4 4 4 
4 4 3 4 2 
4 4 4 3 4 
2 3 2 2 1 
5 5 5 5 5 
3 4 4 3 1 
4 5 5 5 1 
5 5 4 4 5 
4 5 5 5 5 
5 3 4 4 5 
5 5 4 5 5 
3 3 . 4 4 3 
3 4 3 4 4 
2 3 4 3 3 
3 4 3 3 3 
3 4 3 3 4 
3 5 3 4 3 
2 4 4 · 4 5 
4 5 4 4 5 
3 5 3 3 4 
3 5 3 2 3 
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CODE 1-a 1-b 2-a 2-b 3-a 3-b 3-c 3-d proj unit 6 7-a 7-b 7-c 7-d 7-e 7-f 7-g 8-a 8-b 8-c 8-d 8-e 8-f 9-a 9-b 9-c 9-d 9-e 9-f '10-a 10-b 10-c 

1 ··;·1<:."'* 30 20 ,_~;,l;_,;.,"'. :·· .... /,_, .. - ~·r-"··.·-:.-1·.· .• ~ .. •. t.·::,·,··.~· 3 3 12 3 4 5 5 1 3 4 ·-·-3··~ 5
1

;·:·:·····5 '"'.'!"···:·.··.-5 ""'"2"!"'·.-.4 1 1 5 5 ~ 5 2 ·. ~- 30 5 ·: it;tj1::~,~~~1 1 1 3 3 5 5 5 3 3 3 1 4 t3 ·. 5 3 1 1 3 5 2 3 5 
3 . · .. · o 20 : · r-rx·~ :nr\ 3 2 12 4 4 5 s 5 4 4 3 · s :·,ts-< s , 2 .':-3 1 2 5 4 3 2 
4 · · s 1 o . .~t1~!"'1 5 2 12 3 3 4 4 2 4 3 2 ,. 5 ., fs ,~·s ·25, · :j 1 1 3 3 4 3 

5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 

5 10 
20 30 
20 30 
10 10 
50 0 

0 20 
0 20 
0 5 

60 
45 
50 
30 
38 

20 
15 
12 
20 
11 
10 
20 
16 

37 12 

3 

3 
3 

2 12 
3 12 
3 3 

3 3 5 4 3 4 4 3 4 , fa r 3 4 ,·; 5' 1 1 4 3 2 2 
3 3 4 4 2 4 5 5 5 "' *'5 ". 5 fl ' 5 1 2 3 2 4 3 

'• 

4 3 5 5 3 4 3 3 S,<.:l5 1, 5 .. s ; 4 1 1 1 1 2 s 
6 2 4 3 4 4 3 4 5 5 5 5 ,: ': 5' ,. 5 ... 5 5 1 4 3 4 2 5 

' , .•• r' J ..,.,__ ·" 1'.i{.:..' 

6 2 6 5 3 3 3 3 3 3 r 5 s:5 ,,,,,, 5 5;,,: 5' s s s 4 2 
6 
3 

3 

3 
2 

2 
3 

3 
1 
3 
3 
3 
2 
1 
1 
2 

3 

3 6 
2 3 
1 3 
2 6 
2 3 
2 6 
2 12 
1 6 
3 12 
2 12 
2 12 
2 5 
3 9 
3 6 
3 9 
3 6 

2 9 

3 

4 
3 
4 
5 
4 

4 
3 
3 

4 
2 
2 
3 

3 
3 
3 

4 

3 

3 
4 

5 
4 

3 
4 

4 
4 
4 
4 
3 
5 
3 
3 
2 

3 

5 

4 

5 

4 

4 

4 
4 

5 
4 

4 
4 
5 
5 
5 
5 
5 

5 

5 

3 

5 
4 

4 

3 
3 
3 
2 
2 
2 

3 
3 
2 

3 
4 

3 

3 

2 

2 

4 

5 
5 
3 

4 

4 

3 

3 
5 
3 
5 

5 4 
3 
3 

2 

4 

3 

3 

2 

2 

3 
2 
2 

2 4 

2 
3 
4 

3 

3 

3 

4 

3 

3 
;, --~, 

5 

5 
4 ' 2 ,. 5 ;L 4 

3 ' 3 ·4 
2 i: 5 ·,'•'5 

4 

4 

3 

5 

3 
4 
4 

·: -~ ~ ' 
A ·3 

5 3 

2 

3 

2 

1 
3 
2 

3 

3 
2 
4 

3 
3 
3 

2 

2 
3 

4 

3 

5 
3 

5 
4 

3 
4 

3 
5 
4 
4 

5 
5 
5 
5 
5 
5 
4 

3 
2 
5 
1 
2 
2 
1 
1 
4 
5 
5 
3 

3 

3 
3 

4 

3 

2 
3 

5 
4 

1 1 
4 3 
5 2 
4 

4 
5 
4 

5 
4 
4 
3 

3 
4 
4 

3 

3 
3 
3 
3 
2 
3 

2 
2 

3 
3 
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Appendix E: Collected Data 

1 O-d 1 O-e 1 O-f 1 O-g 1 O-h 11-a 11-b 11-c 11-d 11-e 11-f 12 Proj unit ubah 16-a 16-b 16-c 16-d 16-e 16-f 16-g 16-h 16-1 16-j 16-i<. 16-1 16-m 16-n 

3 3 1 1 n n y y n n n y n y y II n n J 

5 1 1 1 y y y y y y y n y y y y n y 
3 4 1 1 n n y y n n n y y y y 'f y y 
4 4 1 1 y n y y n n n y y y \I y n n , 

5 4 1 1 y n y y y y y y y y y '! y y 
5 8 2 1 y n y y y y y y y y y y y y 
2 4 1 1 y n y n n n n y y y y y n n 

3 8 2 1 y y y y y y y y y y y y y y 
2 4 2 1 y n y n n n n y y y y y n y 
2 8 1 1 y y y n n n n y y y y y y y 
2 4 1 1 y y y y y y y y y y y y n y 
3 4 1 1 y y y y y y y y y y y y y y 
3 2 2 1 y y y y y y y y y y y y y y 
3 2 1 1 y y y y y y y y y y y y y y 
3 4 1 1 y y y y y y y y y y y y y y 
2 2 2 1 y y y y n y y y y y y y y y 
3 2 2 1 y y y y y y y y y y V y y y 
2 4 1 1 y y y y y y y y y y y y n y 
3 4 2 1 y y y y n y y y y y '! y y y 
3 6 2 1 y n y y n y y y y n y y y y 
3 4 2 1 y y y y n y y y y y y y n y 
2 4 1 1 y y y y y y y y y y y y n y 
2 3 1 1 y y y y n y y y y y y y 'f y 
3 2 2 1 y n y y y y y y y n y y y y 
2 4 1 1 y n y y y y y y y y y y n y 
5 4 1 1 y y y y n y y y y y y y n y 
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Appendix E: Collected Data 

16-o 16-p 16-q 16-r 16-s 
y y n y y 
y y y y y 
y y y y y 
y y n y y 
y y y y y 
y y y y y 
y n n y n 
y n y y y 
y n y y y 
y n y y y 
y n y y y 
y y y y y 
y y y y y 
y y y y y 
y y y y y 
y y y y y 
y y y y y 
y y y y y 
y y y y y 
y y y y y 
y y y y y 
y y y y y 
y y y y y 
y y y y y 
y y y y y 
y y y y y 
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Appendix E: Collected Data 

6-m 7-a 
4 

2 1 4 4 3 1 2 5 1 3 
3 5 1 · 3 4 5 2 3 4 4 3 1 1 4 4 3 2 3 5 4 5 
4 1 1 4 4 5 2 3 3 4 4 3 3 3 3 3 2 2 4 4 3 
5 3 2 5 , 2 3 2 2 3 5 4 3 3 4 4 3 3 2 2 4 4 

6 1 1 5 5 5 5 4 3 5 4 2 2 4 3 3 4 3 4 4 5 
7j 1 1 4 5 5 4 5 3 5 4 4 3 5 5 4 3 2 5 5 4 

8 3 4 5 5 5 2 3 5 5 4 3 3 5 5 3 3 4 5 5 4 

5 1 5 5 5 2 4 5 5 5 3 3 5 5 4 4 2 5 5 3 
10 1 1 5 5 5 3 3 3 5 3 2 2 3 4 4 3 2 5 4 5 

· 11 , 5 1 .5 5 5 3 4 5 5 3 2 2 5 4 5 5 3 4 4 4 

121 5 2 5 5 5 3 4 5 5 2 2 2 5 4 4 4 3 5 4 4 

13 3 2 . 4 , 5 3 4 4 5 4 2 1 3 5 5 3 2 4 5 5 3 
14 3 4 5 4 4 3 5 5 3 2 1 2 5 5 3 3 4 4 4 4 

15 3 2 4 3 5 2 4 4 3 1 1 3 4 5 4 4 3 4 4 4 

16 3 4 3 4 4 3 4 4 3 1 1 1 4 4 5 3 5 4 3 3 
17 3 2 4 4 4 2 4 5 4 1 1 3 5 5 3 2 4 5 5 5 
1a' 3 2 ;'4 3 5 3 3 4 3 3 3 4 4 4 3 4 4 3 3 4 

19 3 3 ;3 3 5 2 3 4 3 2 3 5 5 4 4 3 3 4 2 3 

20 3 3 3 4 5 3 2 5 4 3 3 4 5 3 4 3 3 3 2 4 

21 3 2 4 5 5 3 3 5 4 3 3 4 5 4 3 2 3 3 2 4 

22 · 3 4 4 .~. 5 5 3 2 4 4 3 2 4 5 4 3 3 4 3 3 4 

23 1 4 2 · 4 4 4 4 3 4 2 3 3 4 4 4 2 3 4 2 3 

24• 5 3 4 4 4 2 3 4 4 4 3 4 4 3 4 2 3 4 3 5 
25 , 3 2 ' 5 4 5 2 3 5 3 2 2 5 4 3 5 2 3 3 2 3 

26 i 3 2 5 4 5 3 3 5 4 2 3 3 5 4 3 3 4 4 2 4 
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Appendix E: Collected Data 

8-c late rata 11-a 11-b 11-c 11-d 11-e 11-f 11 -g 11-h 11-1 11-j 11-k 11-1 ppop pdpe 14-a 14-b 14-c 14-d 14-e 14-f 14-g 
5.00 3 4 4 2 2 3 2 2 4 2 1 1 1 3.00 10.00 1 1 3 5 2 1 2 

3 5 1711 5.00 2 3 2 4 2 3 4 4 5 3 4 2 4 20.00 10.00 3 2 3 5 2 2 · 2 
'(,',·"3-~ i~.r?; &';,' 

4 4 1 y·· .. ~ •/5 3.00 4 3 2 2 2 2 3 3 5 2 2 1 4 10.00 10.00 3 4 3 3 2 2 2 ,. ,.11, . • ' 

5 5 1 fftl:·· : ' to 40.00 7 3 4 4 2 3 4 3 4 2 2 2 3 5.00 5.00 4 4 3 4 2 1 . 2 
5 5 1 -fo· i1'!h1Jo 5.00 7 3 4 5 1 3 4 4 4 3 1 4 4 5.00 10.00 3 3 3 5 2 2 3 
5 5 

-~-.... '.'11~~ 
5.00 7 3 4 3 2 2 2 2 4 3 2 2 1 10.00 10.00 2 2 4 5 2 2 2 3 5 - ~~~~ 

5 5 2 ·. : ·, -, 10.00 2 4 5 5 2 4 2 2 5 2 1 1 2 5.00 3.00 3 1 s 5 2 2 2 
5 3 1 ' ·8 10.00 5 5 5 5 3 3 2 2 5 5 4 2 3 15.00 10.00 3 2 5 t, 3 2 2 
5 4 2 5 10.00 3 1 4 2 1 5 2 2 5 2 1 1 1 10.00 5.00 1 2 5 5 2 1 1 
5 5 2 15.00 3 2 3 4 1 4 3 3 4 2 2 2 2 10.00 10.00 4 4 4 5 3 2 2 
4 5 1 10.00 7 5 4 5 1 4 3 3 5 1 1 1 3 5.00 10.00 3 2 4 4 2 , 2 ' 2 
5 5 1 10.00 7 5 5 3 1 2 3 4 5 2 2 3 3 10.00 20 .00 4 4 5 5 2 • 2 ~ 3 
3 5 1 12.00 7 5 3 3 1 2 3 3 4 2 3 2 3 12.00 10.00 3 2 4 5 3 , 3 ' 4 
2 5 1 4 .00 7 3 3 2 2 1 4 4 3 3 3 3 2 20.00 5.00 3 2 5 5 2 3 ~- 5 
3 5 1 3.00 7 4 3 2 1 1 4 4 5 3 3 3 2 5.00 5.00 3 3 5 5 

.. 
3 ,.;',3 

3 5 1 7.00 5 4 3 4 1 1 3 3 5 3 2 2 3 5.00 4.00 2 3 4 5 1 2 5 
3 5 1 4 4 3 3 2 1 3 3 5 2 4 1 3 14.00 3.00 3 2 3 5 2 3 4 
3 5 1 7 3 2 4 3 3 4 4 4 3 2 2 4 3.00 5.00 3 3 4 3 1 3· · ,s': 4' 
2 4 2 10 4 2 3 2 2 3 4 4 4 3 3 3 6.00 12.00 3 3 5 2 2 ,: 2 " · 4 
2 5 1 5.00 7 3 3 5 2 2 3 3 4 4 3 2 4 6.00 7.00 3 3 5 4 2 , 2 3 
3 4 1 9.00 7 3 3 4 2 1 3 3 5 4 4 1 4 4.00 4.00 3 3 5 4 2 :. 2 . 2 
2 5 1 12.00 7 3 2 3 2 1 3 3 4 4 3 1 3 8.00 9.00 3 3 5 3 2 . 3 "1 .. ' 2 

2 5 1 4.00 5 4 3 3 1 2 4 3 3 3 3 1 3 10.00 15.00 3 3 4 2 
., " ' \ '. ·J 

3 ;, 2 · · 2 
4 4 1 8.00 7 5 2 3 1 3 4 3 4 5 4 2 3 5.00 5.00 2 3 3 4 2 3 +t·r 4 
3 4 1 15.00 5 3 4 5 1 2 3 3 3 2 2 2 5 7.00 8.00 3 3 4 2 1 ·2 ,;i,\;,,, 31 

3 5 2 7.00 4 3 2 2 1 1 2 2 3 2 2 2 3 8.00 6.00 3 2 4 3 1 2.~. 3 
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·• I hi ,, • lfl~t ' , ~, ,, W,,li,, , 
~t ·1,~ i.~ d 

4 1 !5 i30 20 M 
3 20 40 25 80 

5 30 60 40 77 . i'30 ;.~~'7(ffJ140 5.00 95 .00 ., '.,_. -tF"' ./:f:,;tj,,,'•_ 'i•'' ·,.: ·I 

4 30 60 35 88 &:30 itt60 ~~: f/ 55 15 .00 80.00 
,¥ . : .• 'J;'-".;!-"l· 'I..·•,,. . • 

5 24 55 40 78 ii •.. ~ ~f6b·t~,'::. 55 80 00 90 00 · .· - .. t ~ &,~\?Ai) ' · 

4 12 20 15 75 '( .10.-·1l:fo~ifp;3 0' 70 00 80.00 85.00 

5 5 17 30 20 87 ':',~2]~,~~11j~:i4~ 95.00 100.00 
4 4 14 20 20 

. '., '':rf- ,i• -,;'\l"::;:,i 
)l 90 : ,i2~,~o ,.~;~r.2~1 95 oo 80 .00 

~ ? j :i ,. tm;~:f: .{!\t ,'<, 

5 5 30 40 37 95 . .. i~~- ..,.ti'?o·i?::~~-i 90.00 100.00 
4 4 30 40 36 86 .. · 40 h?·,60 - Si 70.00 100.00 

· 4 , 2 23 30 30 
~1.•i1•Jt J_f-p:(~,t "' '§ 

96 · en;~ .1t·~~1 89.oo 100.00 , ' a~"~' 
5 3 10 15 12 94 ij~,;~:ii~~.9~;,.:i!ff& 73.oo 100.00 95 .oo ;, 
5 2 20 26 22 92 -~ ,;l'J,\P.~i~;tl 95.oo 95.oo s5.oo 

,., p 2 20 30 24 95 . -2s1ii·r~~- t~-Q 75.00 100.00 90.00 
4 1 15 20 17 94 -~~,;+'~ .. l~~f2~ 85.00 100.00 95 .00 

25 30 30 8 7 , 3& ·:,!!,Ji..4Jll 89. 00 1 00 .00 1 00. 00 
30 40 32 ~~ ~ ' ,,:ir . l 

19 .. M "11J1 94.oo 8100 100.00 ., 
25 50 30 90 , . ~p1.t\l . 9r,., --~t9 85.00 100 .00 
60 65 60 83 . ' i!9 r ~~~~~~ftp 78 .00 100.00 
55 60 60 94 · ~o,1tl5 ·~i~73J 89.oo 100 .00 , • Y>* ~~ , ~~~ Hl·~' 

40 45 40 89 · .. ~ 5 ~ ,J32~ja;;,[S' 93 .00 100.00 
35 45 42 78 p i ·~ ~z~,~i 82.00 87 .oo 
60 65 60 93 s~: ;Vi?.l,.'l.\~P" 97.oo 100.00 
60 63 60 98 . si .... 6all.6s1 91 .00 100 .00 
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Appendix E.- Collected Data - , , 
/ 

CODE 1-a 1-b 1-c 1-d 1-e 1-f 1-g 1-h 1-1 1-j 1-k 1-1 1-m 1-n own beli 

1 1 1 4 3 1 1 2 3 3 1 3 2 3 5 55.00 15.00 5 3 3 3 2 3 4 5 1000· 

2 3 3 5 5 2 1 2 2 5 2 4 4 3 4 70 .00 10.00 3 3 5 5 3 4 10 5 1035 
3 1 1 4 3 3 2 2 2 3 1 4 3 4 3 80 .00 20.00 4 4 4 4 3 3 5 10 450 

4 1 1 4 3 1 1 1 1 3 1 3 3 2 3 60.00 30.00 4 4 4 5 2 3 'iO 15 500 
5 1 2 4 4 3 3 2 2 5 2 5 5 3 4 95.00 25.00 5 5 5 5 4 5 3 10 450 

6 3 3 5 3 3 3 2 2 2 2 4 4 3 3 75 .00 15.00 5 4 3 4 3 4 :'.\ 10 329 
7 2 2 5 5 4 4 2 2 5 4 5 5 4 5 90.00 25.00 4 5 5 5 3 5 1 C) 7 788 

8 1 1 4 !4 2 2 2 2 4 5 5 5 4 3 75 .00 15.00 5 5 4 5 2 5 1 10 600 
'""·,;,, 

9 · 1 1 3 3 2 3 2 1 4 4 4 4 2 4 80 .00 10.00 5 5 3 4 3 5 3 20 7341 

10 1 1 5 4 2 2 1 1 4 1 4 4 3 3 95.00 20 .00 4 4 4 5 2 4 7 15 350· 

11 • 2 2 4 4 3 3 4 5 5 5 5 5 3 4 65.00 20 .00 5 4 4 4 4 5 2 10 200 

12 2 2 4 4 3 3 3 3 4 3 3 4 2 2 90.00 25.00 5 5 3 4 3 5 1 5 ,, 500 

13 • · 3 3 
{; 

4 4 3 2 3 3 4 3 4 5 3 3 75.00 30 .00 5 5 3 4 3 5 3 
~t , ,- '°Y)J 

30 '4001 

• 20 ~:, 61.01 14 ,1 3 3 4 3 3 2 3 3 3 3 5 5 3 2 60 .00 20 .00 5 5 3 4 3 4 5 
15 4 3 5 4 3 3 3 3 5 3 5 4 3 2 85.00 25 .00 4 5 4 4 3 3 5 10 i~''55() 

4 · 4 
> • ·l 

16 2 3 ; 5 5 2 3 3 3 3 4 4 4 2 2 90 .00 35 .00 5 5 4 3 5 5 ,539' 

17 3 · 3 5 4 3 2 4 3 3 2 5 5 3 2 95.00 15.00 5 5 4 5 3 4 5 15 . 706' 
18 2 5 5 3 3 1 3 3 5 3 4 3 3 3 76 .00 20 .00 5 5 3 5 3 4 5 25 ~- ',6701 

19 2 4 5 4 2 3 3 4 5 2 5 4 3 2 68 .00 25.00 5 4 2 4 2 4 7 32 ~ 450, 
20 · 3 3 5 4 2 4 3 4 5 2 4 4 3 2 78 .00 10.00 5 4 4 4 2 4 3 ~~r!?~ 21 3 3 4 , 4 2 3 3 3 5 2 4 4 3 2 94 .00 34 .00 5 4 4 4 2 4 9 
22 3, 3 4 4 2 2 3 3 4 2 4 3 3 2 85.00 26 .00 5 5 3 4 3 4 6 26 c" 700 

·' 
23 3 3 3 4 3 1 3 4 4 2 5 3 4 1 75.00 28.00 4 5 3 4 3 3 4 21 ,. 678 

24 3 5 4 5 3 1 5 2 4 2 5 3 2 1 92 .00 19.00 5 5 3 4 2 3 9 
,; ii 

27 1 453 
25 2 5 4 3 4 1 4 3 5 3 5 5 2 2 76 .00 17.00 5 4 3 4 1 4 10 20 ~,<' 260 
26 4 4 4 3 4 4 2 4 4 2 4 4 2 4 25.00 50 .00 4 4 2 2 2 4 3 
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Appendix E: Collected Data 

550 2500 
563 902 . 

• 600 900 50.00 
890 1500 100.00 

50.00 
150.00 
100.00 
100.00 
150.00 
200.00 
150.d0 
550.00 
700.00 
300.00 
400.00 
500.00 
200.00 
450.00 
300.00 
250.00 
320.00 
255.00 

s8o : ~io 320.00 
(6,0 1200 280.00 

1296 °2538 aoo:oo 
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Appendix:E , Calculation of Company Compatibility Index 

CODE STK ORDER UTL 17-A 17-b 17-c 1~-d 17-e 17-f 19-a 19-b 19-c 19-d 19-e 19-f 19-g 19-h 19-1 19-j 19-k 19-1 19-m 19-n 
~:"f,-' .· s 5 5 5 3 5 4 3 4 5 4 3 3 4 3 5 26 80.00 20.00 75.00 i ;:'4 5 4 1 

13.00 87.oo 87.oo h.- 'Jl ·-~ 4 .4 3 4 5 3 5 3 2 2 2 3 5 3 3 1 2 5 2 ,.-t: 

Diff 67.00 67.00 12.00 0.00 1.00 1.00 2.00 1.00 0.00 0.00 0.00 1.00 1.00 2.00 3.00 1.00 2.00 0.00 1.00 0.00 2.0C 2.00 3.00 

index 0.84 3.35 0.16 0.00 0.20 0.20 0.40 0.20 0.00 0.00 0.00 0.25 0.33 0.50 0.60 0.25 0.67 0.00 0.25 0.00 0.50 0.67 0.60 

real index 1 0.43 

2 0.00 100.00 80.00 '2 2 3 2 3 3 2 5 4 2 3 2 3 2 2 3 4 4 4 5 

Diff 80 80 5 2 3 2 3 2 2 1 0 0 1 1 3 1 1 1 1 3 0 1 0 

Index 1.00 4.00 0.07 0.50 0.60 0.40 0.60 0.40 0.40 0.33 0.00 0.00 0.33 0.25 0.60 0.25 0.33 0.33 0.25 3.'.l0 0.00 0.33 0.00 

Real index 0.61 

3 10.00 90.00 90.00 '.' 5 . 5 4 4 4 5 4 5 5 5 5 4 4 4 4 5 5 4 5 5 

Diff 70.00 70.00 15.00 1.00 0.00 1.00 1.00 1.00 0.00 1.00 0.00 1.00 2.00 1.00 1.00 0.00 1.00 1.00 1.00 4.00 0.C0 2.00 0.00 

Index 0.88 3.50 0.20 0.25 0.00 0.20 0.20 0.20 0.00 0.33 0.00 0.25 0.67 0.25 0.20 0.00 0.33 0.33 0.25 4.00 0.0() u.67 0.00 

Real index 0.55 

4 85.00 15.00 40.00 5 5 5 4 5 5 4 3 3 4 4 3 4 5 5 5 4 3 4 4 

Diff 5 5 35 1 0 0 1 0 0 1 2 1 1 0 2 0 2 2 1 3 1 1 

Index 0.06 0.25 0.47 0.25 0.00 0.00 0.20 0.00 0.00 0.33 0.40 0.25 0.33 0.00 0.40 0.00 0.67 0.67 0.25 3.00 0.25 0.33 · 0.20 

Real index 0.36 

5 95.00 5.00 30.00 '.2 3 M 3 3 4 . 5 3 5 3 3 3 2 3 3 3 3 3 2 3 5 

Diff 15.00 15.00 45.00 2.00 2.00 2.00 2.00 1.00 0.00 0.00 0.00 1.00 0.00 1.00 3.00 1.00 0.00 0.00 1.00 2.00 2.00 0.00 0.00 

Index 0.19 0.75 0.60 0.50 0.40 0.40 0.40 0.20 0.00 0.00 0.00 0.25 0.00 0.25 0.60 0.25 0.00 0.00 0.25 2.00 0.50 0.00 0.00 

Real Index 0.33 

6 100.00 0.00 10.00 , 5 5 5 4 5 5 2 2 3 2 3 2 1 2 3 2 2 2 4 3 

Diff 20.00 20.00 65.00 1.00 0.00 0.00 1.00 0.00 0.00 1.00 3.00 1.00 1.00 1.00 3.00 3.00 1.00 0.00 2.00 1.00 2.00 1.00 2.00 

Index 0.25 1.00 0.87 0.25 0.00 0.00 0.20 0.00 0.00 0.33 0.60 0.25 0.33 0.25 0.60 0.75 0.33 0.00 0.50 1.00 0.50 0.33 0.40 

Real index 0.38 

7 50.00 50.00 10.00 4 4 3 3 4 4 3 3 ~ 3 3 4 4 5 4 3 3 :2 3 2 

Diff 30.00 30.00 65.00 0.00 1.00 2.00 2.00 1.00 1.00 0.00 2.00 000 0.00 1.00 1.00 0.00 2.00 1.00 1.00 2.00 2.00 0.00 3.00 

Index 0.38 1.50 0.87 0.00 0.20 0.40 0.40 0.20 0.20 0.00 0.40 0.00 0.00 0.25 0.20 000 0.67 0.33 0.25 2.00 0.50 0.00 0.60 

Real index 0.40 
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Appendix:E, Calcu lation of Company Ccmpatibility Index 

8 75.00 25.00 15.00 4 4 5 3 5 5 4 5 3 4 4 4 4 5 4 4 5 4 5 5 

Diff 5.00 5.00 10.00 0.00 1.00 1.00 2.00 1.00 2.00 1.00 1.00 2.00 0.00 1.00 1.00 4 00 5.00 4.00 4.00 5.CO 4.00 5 iJO 5.00 

Index 0.06 0.25 0.13 0.00 0.20 0.20 0.40 0.20 0.40 0.33 0.20 0.50 0.00 0.25 0.20 1.00 1.67 1.33 1.00 5.00 1.00 1.67 1.00 

Real index 0.74 

9 85.00 15.00 10.00 ~.._:_~~·-: · s ";5 ;,. 5 5 5 5 5 4 4 5 5 4 5 5 4 4 4 5 5 

Diff 5.00 5.00 65.00 1.00 0.00 0.00 0.00 0.00 0.00 2.00 0.00 0.00 1.00 1.00 0.00 0.00 2.00 2.00 0.00 3.00 0 .00 ?. .00 0.00 

Index 0.06 0.25 0.87 0.25 0.00 0.00 0.00 0.00 0.00 0.67 0.00 0.00 0.33 0.25 0.00 0.00 0.67 0.67 0.00 3.00 C.00 0.37 0.00 

Real index 0.33 

10 80.00 20.00 15.00 ', · 5'to 4 ' 4 ·3 5 5 4 5 4 3 4 4 3 5 5 4 3 4 5 5 

Diff 0.00 0.00 60.00 1.00 1.00 1.00 2.00 0.00 0.00 1.00 0.00 0.00 0.00 0.00 1.00 1.00 2.00 2.00 0.00 2.00 0.00 2.00 0.00 

Index 0.00 0.00 0.80 0.25 0.20 0.20 0.40 0.00 0.00 0.33 0 00 0.00 0.00 0.00 0.20 0.25 0.67 0.67 0.00 2.00 0.00 IJ .67 0.00 

Real index 0.29 

11 80.00 20.00 5.00 ~ ·2 2 2 2 4 3 2 4 2 2 2 3 2 3 3 2 2 2 4 3 

Diff 0.00 0.00 70.00 2.00 3.00 3.00 3.00 1.00 2.00 1.00 1.00 2.00 1.00 2.00 2.00 2.00 0.00 0.00 2.00 1.00 2.00 1.00 2.00 

Index 0.00 0.00 0.93 0.50 0.60 0.60 0.60 0.20 0.40 0.33 0.20 0.50 0.33 0.50 0.40 0.50 0.00 0.00 0.50 1.00 0.50 0.33 0.40 

Real index 0.41 

12 95.00 5.00 25.00 : '':, 4 , · 5 5 5 5 5 4 4 5 5 5 5 5 5 5 3 4 3 4 3 

Diff 15.00 15.00 50.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 1.00 1.00 2.00 1.00 0.00 1.00 2.00 2.00 1.00 3.00 1.00 1.00 2.00 

Index 0.19 0.75 0.67 0.00 0.00 0.00 0.00 0.00 0.00 0.33 0.20 0.25 0.67 0.25 0.00 0.25 0.67 0.67 0.25 3.00 0.25 033 0.40 

Real index 0.40 

13 0.00 100.00 92.00 . 4 4 3 4 5 5 5 5 3 3 3 2 5 5 4 3 4 5 5 5 

Diff 80 80 17 0 1 2 1 0 0 2 0 1 0 1 3 1 2 1 1 3 1 2 0 

Index 1.00 4.00 0.23 0.00 0.20 0.40 0.20 0.00 0.00 0.67 0.00 0.25 0.00 0.25 0.60 0.25 0.67 0.33 0.25 3.00 0.25 0.67 0.00 

Real index 0.57 

14 0.00 100.00 90.00 3 5 4 3 4 4 5 4 4 5 5 5 5 5 3 3 4 3 3 5 

Diff 80 80 15 1 0 1 2 1 1 2 1 0 2 1 0 1 2 0 1 3 1 0 0 

Index 1.00 4.00 0.20 0.25 0.00 0.20 0.40 0.20 0.20 0.67 0.20 0.00 0.67 0.25 0.00 0.25 0.67 0.00 0.25 3.00 0.2$ 0.00 0.00 

Real index 0.55 
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Appendix:E, Calculation of Company C0mpatibility Index 

15 30.00 70.00 85.00 3 3 4 2 3 2 5 4 4 3 3 3 5 5 5 5 3 3 4 3 

Diff 50 50 10 1 2 1 3 2 3 2 1 0 0 1 2 1 2 2 1 2 1 1 2 

Index 0.63 2.50 0.13 0.25 0.40 0.20 0.60 0.40 0.60 0.67 0.20 0.00 0.00 0.25 0.40 0.25 0.67 0.67 0.25 2.GO 0.25 0.33 0.40 

Real index 0.52 

16 0.00 100.00 76.00 ; 4 5 .. 3 ' 5 5 4 3 5 3 5 4 3 4 2 2 4 2 1 4 5 

Diff 80.00 80.00 1.00 0.00 0.00 2.00 0.00 0.00 1.00 0.00 0.00 1.00 2.00 0.00 2.00 0.00 1.00 1.00 0.00 1.00 1.CO 1.00 0.00 

Index 1.00 4.00 0.01 0.00 0.00 0.40 0.00 0.00 0.20 000 0.00 0.25 0.67 0.00 0.40 0.00 0.33 0.33 0.00 1.00 0.25 ') 33 0.00 

Real index 0.40 

17 0.00 100.00 80.00 ~ 5 4 ' ' 5 4 5 5 4 3 3 5 2 5 4 3 2 3 5 4 4 5 

Diff 80.00 80.00 5.00 1.00 1.00 0.00 1.00 0.00 0.00 1.00 2.00 1.00 2.00 2.00 0.00 0.00 0.00 1.00 1.00 4 .00 0.00 1.00 0.00 

Index 1.00 4.00 0.07 0.25 0.20 0.00 0.20 0.00 0.00 0.33 0.40 0.25 0.67 0.50 0.00 0.00 0.00 0.33 0.25 4.00 0.00 0.33 0.00 

Real index 0.56 

18 25.00 75.00 75.00 ~ -~ . 5 5 3 5 5 4 5 4 4 5 4 5 5 3 4 3 3 5 5 

Diff 55.00 55.00 0.00 1.00 0.00 0.00 2.00 0.00 0.00 1.00 0.00 0.00 1.00 1.00 1.00 1.00 2.00 0.00 0.00 2.00 1.00 2.00 0.00 

Index 0.69 2.75 0.00 0.25 0.00 0.00 0.40 0.00 0.00 0.33 0 00 0.00 0.33 0.25 0.20 0.25 0.67 0.00 0.00 2.00 0.25 0.67 0.00 

Realindex 0.39 

19 20 .00 80.00 86.00 4 5 4 4 4 5 5 5 3 4 5 4 4 5 2 4 2 2. 4 4 

Diff 60.00 60 .00 11.00 0.00 0.00 1.00 1.00 1.00 0.00 2.00 0 00 1 00 1.00 1.00 1.00 0.00 2.00 1.00 0.00 1.00 2.00 1.00 1.00 

Index 0.75 3.00 0.15 0.00 0.00 0.20 0.20 0.20 0.00 0.67 0.00 0 25 0.33 0.25 0.20 0 00 0.67 0.33 0.00 1 0() 0.50 0.33 0.20 

Realindex 0.40 

20 25.00 75.00 65.00 5 5 4 3 4 5 3 5 3 3 5 4 4 5 3 4 2 3 4 4 · 

Diff 55.00 55.00 10.00 1.00 0.00 1.00 2.00 1.00 0.00 0.00 0.00 1.00 0.00 1.00 1.00 0.00 2.00 0.00 0.00 1.00 1.00 1.00 1.00 

Index 0.69 2.75 0.13 0.25 0.00 0.20 0.40 0.20 0.00 0.00 0 00 0.25 0.00 0.25 0.20 0.00 0.67 0.00 0.00 1.00 0.25 0.33 0.20 

Realindex 0.34 

21 10.00 90.00 76 .00 5 5 5 3 4 5 3 5 3 3 5 5 4 5 2 5 2 3 4 4 

Diff 70.00 70.00 1.00 1.00 0.00 0.00 2.00 1.00 0.00 0.00 0.00 1.00 0.00 1.00 0.00 0.00 2.00 1.00 1.00 1.00 1 Ou 1.00 1.00 

Index 0.88 3.50 0.01 0.25 0.00 0.00 0.40 0.20 0.00 0.00 0.00 0.25 0.00 0.25 0.00 000 0.67 0.33 0.25 1.00 0 25 0.33 0.20 

Realindex 0.38 
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Appendix:E, Calculation of Company Compatibility Index 

22 0.00 100.00 60.00 5 5 5 3 5 5 3 5 3 3 5 5 3 5 2 5 3 3 4 4 

Diff 80.00 80.00 15.00 1.00 0.00 0.00 2.00 0.00 0.00 0.00 0.00 1.00 0.00 1.00 0.00 1.00 2.00 1.00 1.00 2.00 1.00 1.00 1.00 

Index 1.00 4.00 0.20 0.25 0.00 0.00 0.40 0.00 0.00 0.00 0.00 0.25 000 0.25 0.00 0.25 0.67 0.33 0.25 2 0() 0.25 0.33 0.20 

Realindex 0.46 

23 5.00 95.00 56.00 1\ 4 . 5 5 2 5 5 4 5 4 2 5 4 5 5 3 4 3 2 5 3 

Diff 75.00 75.00 19.00 0.00 0.00 0.00 3.00 0.00 0.00 1.00 0.00 0.00 1.00 1.00 1.00 1.00 2.00 0.00 0.00 2.00 2.00 2.00 2.00 

Index 0.94 3.75 0.25 0.00 0.00 0.00 0.60 0.00 0.00 0.33 0.00 0.00 0.33 0.25 0.20 0.25 0.67 0.00 0.00 2.00 0.50 0.67 0.40 

realindex 0.48 

24 16.00 84.00 45.00 ' j 5 ~ ' 5·' ,, 5 3 4 5 3 5 4 3 5 4 3 5 4 4 3 4 5 4 

Diff 64.00 64.00 30.00 1.00 0.00 0.00 2.00 1.00 0.00 0.00 0.00 0.00 0.00 1.00 1.00 1.00 2.00 1.00 0.00 2.00 G.00 2.00 1.00 

Index 0.80 3.20 0.40 0.25 0.00 0.00 0.40 0.20 0.00 0.00 0.00 0.00 0.00 0.25 0.20 0.25 0.67 0.33 0.00 2.00 0.00 0.67 0.20 

Realindex 0.43 

CODE STK ORDER UTL 17-A 17-b 17-c 17-d 17-e 17-f 19-a 19-b 19-c 19-d 19-e 19-f 19-g 19-h 19-1 19-j 19-k 19-1 ·i9-m 19-n 

25 22 .00 
",....._"":f ......... nuM'\r:IW'.':.:"':~=· 

78.00 58.00 . , 4 . · 5 5 •.' 4 4 5 3 5 4 3 4 3 4 5 4 4 2 4 5 3 

Diff 58.00 58.00 17.00 0.00 0.00 0.00 1.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00 2.00 000 2.00 1.00 0.00 1.00 0.00 2.00 2.00 

Index 0.73 2.90 0.23 0.00 0.00 0.00 0.20 0.20 0.00 0.00 0.00 () 00 0.00 0.00 0.40 0.00 0.67 0.33 0.00 1.00 0.00 0.67 0.40 

Real index 0.34 
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Appendix:E, Calculation of Company Compatibility Index 

CODE 3-a 3-b 3-c 3-d 4-a 4-b 4-c 4-d 4-e 4-f 4-g 4-h 4-1 5-a 5-b 6-a 6-b 7-a 7-b pro1 unit MOD error 12-a 12-b 12-c 12-d 12-e 12-f 12-g 12-h 12-1 13 
25 ":'il',1 5·-•''," ·s"·'"1'J2 M•,,i 5 s s 4 3 2 4 3 3 1 1 11 20 1 1 9 2 6 8.oo 5 5 4 4 4 3 5 3 2 J 

1 •· . ~:fc' · 2 2 "" 5 4 5 4 3 2 2 5 3 4 1 0 10 t 3 3 6 5 00 4 4 2 2 3 2 2 2 2 4 
Dill 2 3 0 1 1 0 1 1 1 0 1 0 1 1 0 11 10 0 1 6 1 0 3 1 1 2 2 1 1 3 1 0 
Index 0.40 0.60 0.00 0.25 0.20 0.00 0.20 0.25 0.33 0.00 0 25 0.00 0.33 1.00 0.00 1 00 O 50 0 00 1 00 0 67 O 50 0 00 0.38 0 20 0 20 O 50 0.50 O 25 O 33 O 60 0.33 o 00 
Realindex 0.34 

2 .,.I'@_ 3 . 2 ;:,i;. ~2 _: 5 5 5 3 5 3 3 1 2 2 1 30 10 1 5 3 
3 0 1 0 0 2 1 0 1 3 1 1 1 0 19 10 0 1 4 1 Dill 

Index 0.40 0.60 0.00 0.25 0.00 0.00 0.40 0.25 0.00 0.50 0.75 0.33 0.33 1 00 0 00 1 73 0 50 0 00 1 00 0 44 0.50 
Realindex 0.43 

3 15.00 4 3 3 3 3 2 3 4 4 
3 7 12111121 2 

0 50 0.88 0 20 0.40 0.25 0.25 0.25 0.33 0.40 0.33 1.00 

2 

3 ~ ~ 2 5 5 5 4 4 1 1 4 4 3 1 25 10 1 8 3 4 300 3 4 3 3 3 2 2 3 4 4 
Diff 2 3 0 1 0 0 1 0 2 1 0 1 0 1 o 14 10 0 1 1 1 2 
Index 0.40 0.60 0.00 0.25 0.00 0.00 0.20 0.00 0.67 0.50 0.00 0 33 O 00 1 00 0 00 1.27 0 50 0 00 1 00 0 11 0 50 0 3~ 
Real index 0.36 

Dill 
Index 

4 _,., 3 3 "4 4 5 5 3 3 2 2 5 3 3 1 5 15 
2 2 2 0 0 0 2 110100 1 06 5 

0.40 0.40 1.00 0.00 0.00 0,00 0.40 0.25 0 33 0 00 0 25 0 00 0 00 1 00 0 00 0 55 O 75 
Real index 0.31 

Dill 
Index 

5 ~ 2 2 ,., -~ ..??. ~ 4 5 3 3 2 2 5 3 3 1 10 25 
3 3 0 1102 110 100 101 5 

0.60 0.60 0,00 0.25 0.20 0 00 0.40 0.25 0 33 0.00 0.25 0 00 0.00 1 00 0 00 0.09 0 25 
Real index 0.29 

1 

0 
1 oo 11or 

3 2 
6 0 

0 67 0 00 

1 6 3 
1 0 3 1 

I 00 0 00 0 33 0 50 

12 
6 

1 00 

6 

0 
0 00 

6 4 4 5 5 5 5 5 4 4 3 5 5 5 1 20 30 1 8 3 12 
Dill 
Index 

1 1 3 1 0 0 0 0 1 1 1 2 2 1 0 9 10 1 0 1 1 6 
0.20 0.20 1.50 0.25 0.00 0.00 0.00 0.00 0.33 0.50 0.25 0 67 0.67 1 00 0 00 0 82 0 50 1 00 0 00 0 11 0 50 1 00 

Rea li ndex 0.37 

Dill 
Index 
Realindex 

Dill 
Index 
Reali ndex 

Dill 
Index 

8 

9 

3 3 4 5 5 5 4 4 '1 4 5 .4 4 1 5 10 1 3 3 
2 2 2 1 0 0 1 0 1 2 1 1 1 1 0 6 10 1 0 6 1 

o~ o~ 1m o~ ooo ooo om ooo o~ 1m o~ on on 100 ooo o~ 050 100 ooo OITT 050 
036 

4 3 4 5 s 5 4 4 3 3 5 4 5 10 30 12 3 

2 2 1 0 0 1 0 0 1 1 1 2 1 0 1 10 1 0 3 1 

0.20 0.40 1.00 0.25 0.00 0,00 0.20 0 00 0 00 0.50 0.25 0 33 0 67 1 00 0 00 0 09 0 50 1 00 0 00 0 33 0 50 
0.32 

5 5 5 5 3 s 4 2 5 5 5 50 0 3 3 

0 4 1 1 0 0 2 1 1 0 1 2 2 0 1 39 20 1 0 6 1 
000 000 050 0~ 000 000 0~ 0~ on 000 0~ OITT OITT 000 100 3~ 100 100 000 OITT 050 

Realindex 0.47 

3 

3 

0 50 

4 

2 

0 33 

12 
6 

1 00 

10 5 2 2 4 5 5 5 3 3 3 5 4 4 1 0 20 1 3 4 2 
Oiff O 3 0 0 0 0 0 1 0 1 1 1 1 1 0 11 0 I O 6 2 4 
Index 0.00 0.60 O 00 0.00 0.00 0.00 0.00 0.25 O 00 O 50 0 25 0 33 0 33 1 00 0 00 1 00 0 00 1 00 0 00 0 67 1 00 O 67 

Real index 0.35 

5 21111 130 2 
0.63 0 40 0 20 0.25 0 25 0 25 0.33 0.60 0.00 1.0U 

1000 3 3 3 3 4 2 4 3 3 
2 2 2 1101101 

0 25 0 40 0 40 0 25 0 25 0 00 0 33 0 20 0 00 J 50 

1000 3 4 2 3 5 3 3 4 3 
2 212 I1 02 I 1 

0.25 0 40 0 20 0 50 0.25 0 25 0 00 0.40 0.33 0 50 

5 00 5 5 5 4 5 3 4 4 4 
3 00 101011 2 

0 38 0 00 0 00 0.25 0.00 0 25 0.00 0.20 0.33 1 00 

1000 4 4 3 3 3 4 4 3 4 
2 1 1 1 1 1 1 1 0 2 

0.25 0 20 0.20 0.25 0.25 0.25 0.33 0.20 0.00 1.00 

10 00 3 3 4 4 3 4 4 4 3 
2 2 2 0 0 1 1 111 

o~ o~ o~ ooo ooo o~ on ow on 050 

500 3 4 4 3 4 2 3 , 2 
3 21010121 0 

036 o~ om ooo o~ ooo on o~ on ooo 

5 00 
3 

5 
0 

5 

0 
3 

1 
3 

1 
4 

0 
5 

2 
5 

0 
5 

2 

5 

3 
0 38 0 00 0 00 0 25 0 25 0 00 Q,67 0.00 0.67 1 50 

11 s 3 2 3 5 5 3 3 2 2 4 3 0 25 6 12 15 00 4 3 3 4 4 3 

3 
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Appenc;ix :E, Calculation of Company Compatibility Index 

Dill 0 2 0 1 0 0 2 1 1 0 0 0 1 1 0 11 5 1 0 3 1 6 7 1 1 1 0 0 0 1 1 
Index 
Realindex 

0.00 0.40 0.00 0.25 0.00 0.00 0.40 0.25 0.33 0.00 0.00 0.00 0 33 1.00 0.00 1.00 0 25 1 00 0 00 0 33 0.50 1 00 
0.30 

0 88 0.20 0.20 0.25 0.00 0.00 0 00 0.20 0.33 Q 50 

12 ·., 4 4 ,3, "5 5 5 3 3 5 5 5 3 4 1 0 5 1 6 3 
Dill 1 1 1 1 0 0 2 1 2 3 1 0 1 1 0 11 15 1 0 3 1 
Index 0.20 0.20 0.50 0.25 0.00 0.00 0.40 0.25 0.67 1.50 0.25 0 00 0.33 1.00 0.00 1.00 0 75 1 00 0 00 0.33 0.50 
Real index 0.43 

131-,"~, 5' ,.i _4_ 4 4 4 4 3 3 5 3 4 1 30 40 1 12 2 
Dill 2 O 2 O 1 1 1 O O 1 1 o 1 1 o 19 20 1 0 3 o 
Index 0.40 0.00 1.00 0.00 0.20 0.20 0.20 0.00 0.00 0.50 0.25 0.00 0.33 1.00 0 00 1.73 1 00 1 00 0 00 0.33 0.00 
Realindex 0.36 

Dill 
Index 

14 h _4 5 5 3 5 3 5 3 4 4 2 2 5 1 60 20 1 9 2 
1 0 3 1 0 2 0 1 1 2 2 1 2 1 0 49 0 1 0 0 0 

0.20 0.00 1.50 0.25 0,00 0.40 0.00 0.25 0 33 1.00 0 50 0 33 0.67 1.00 0.00 4 45 0 00 1 00 0 00 0 00 0.00 
Real index 0.56 

Dill 
Index 

15 .,,:;,i.~ ~ ~: . • 2 2 4 2 s 4 5 3 4 2 5 1 50 30 1 12 3 
1 2 0 2 1 3 0 0 2 1 0 1 2 1 0 39 10 1 0 3 

0.20 0.40 0.00 0.50 0.20 0.60 000 0,00 0.67 0.50 0.00 0.33 0.67 1.00 0.00 3.55 0 50 1.00 O 00 0.33 0.50 
Realindex 0.48 

Dill 
Index 

16 3,•:.. ·4 2 5 3 4 3 5 3 5 5 5 5 30 20 24 
2 1 0 1 2 1 2 1 0 3 1 2 2 1 0 19 0 1 0 15 0 

0.40 0.20 0,00 0.25 0.40 0.20 0.40 0.25 0.00 1.50 0.25 0.67 0.67 1.00 0.00 1.73 0 00 1 00 0 00 1.67 0 00 
Real index 0.48 

2 15 00 4 4 4 3 4 4 5 5 5 
4711010102 3 

0 67 0.88 0.20 0.20 0 00 0.25 0.00 0.33 0.00 0.67 1.50 

2 10.00 5 5 4 3 5 5 5 4 4 
4 2 0 00 1 12 0 1 2 

0.67 0.25 0.00 0.00 0 00 0.25 0.25 0.67 0.00 0.33 1.00 

4 25.00 4 3 3 4 3 4 5 5 5 
2 17 1 2 1 0 1 1 0 2 3 

0 33 2 13 0 20 0 40 0.25 0.00 0 25 0.33 0 00 0 67 I 50 

5 15 00 5 3 3 4 5 5 3 4 4 
7 0 2 101221 2 

0.17 0.88 0.00 0.40 0.25 0.00 0.25 0.67 0.40 0.33 1.00 

3 
3 

0.50 

5.00 3 3 3 5 5 5 5 4 5 
3 22111201 3 

0.38 0.40 0.40 0.25 0.25 0.25 0.67 0 00 0.33 1.50 

5 

:S 

5 

11 l\:'-:_s.,,.. 2 " 4 s s 2 " 4 4 3 5 4 1 30 15 1 15 2 6 300 3 4 5 5 5 3 3 4 4 3 
Dill 
Index 

0 3 2 0 0 0 3 0 1 2 1 2 1 1 0 19 5 1 0 6 0 0 
0.00 0.60 1.00 0.00 0.00 0,00 0.60 0.00 0 33 1 00 0.25 0.67 0.33 1.00 0 00 1 73 0 25 1 00 0 00 0 67 0 00 0 00 

Realindex 0.41 

5 2 111 102 1 2 
0 63 0 40 0 20 0.25 0 25 0 25 0 00 0.40 0.33 1.00 

4 _ ,,, 3 ~:.:2 5 3 3 5 3 3 4 3 2 1 10 30 1 12 3 6 10 00 4 5 3 4 4 3 4 3 4 
Dill 
Index 

1 1 1 2 0 2 2 1 0 1 0 0 1 1 0 1 10 1 0 3 1 0 2 10100 0 1 02 
020 020 050 050 000 0~ 0~ 0~ 000 050 000 000 0~ 100 000 0~ 050 100 0 00 0~ 050 0 00 0~ 020 000 0~ 000 000 000 020 0~ 100 

Real index 0.27 

Dill 
Index 

19 .. .5 >< 3, 3 2 4 4 4 5 2 3 3 2 2 1 21 20 1 1 18 3 6 
- 0 2 '' 1 2 1 1 1 1 1 1 1 1 1 1 0 10 0 0 0 9 1 0 

0.00 0.40 0.50 0.50 0.20 0.20 0.20 0.25 0.33 0.50 0.25 0 33 0 33 1 00 0 00 0.91 0 00 0 00 0 00 1.00 0 50 0 00 
Real index 0.32 

Dill 
Index 

20 5 _3 3 3 5 4 3 5 3 2 3 4 4 1 17 18 1 6 3 6 
0 2 1 1012100 1111062 103 1 0 

0.00 0.40 0.50 0.25 0.00 0.20 0.40 0.25 0.00 0.00 0.25 0 33 0.33 1 00 0 00 0 55 0 10 1 00 0 00 0 33 0 50 0 00 
Realindex 0.28 

Dill 
Index 

21 5 4 2 3 4 4 3 4 3 2 3 3 3 1 30 24 1 12 3 6 
0 1 0 1 1 1 2 0 0 0 1 0 0 1 0 19 4 1 0 3 1 0 

0.00 0 20 0.00 0.25 0.20 0.20 0 40 0 00 0 00 0.00 0.25 0.00 0.00 1 00 0 00 1 73 0 20 1 00 0 00 0 33 0 50 0 00 
Realindex 0.24 

8 00 4 4 3 3 5 2 3 4 3 3 

0 1 1 1 1 1 1 2 1 1 

000 020 020 0~ 0~ 0~ 0~ 0~ 0~ ~50 

300 3 4 3 3 5 3 4 3 3 3 
5 2 1 1 1 1 0 1 0 

0 63 0 40 0 20 0 25 0.25 0 25 0 00 0 20 0 00 0 50 

9 00 5 4 4 3 4 3 4 3 3 4 
1010100 101 

0 13 0 00 0 20 0 00 0 25 0 00 0 00 0.20 0 00 0 50 
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Append ix:E. Calculation of Company Compatibil ity Index 

22 "'. 5 .{ n 4 2 · 2 5 5 3 5 2 2 4 3 4 1 12 10 1 6 3 6 9 00 5 4 5 3 3 3 5 3 4 3 
Dill 0 1 0 2 0 0 2 1 1 0 0 0 1 1 0 1 10 1 0 3 1 0 1 0 1 1 1 1 0 0 0 2 
Index 0.00 0.20 0.00 0.50 0.00 0.00 0.40 0.25 0.33 0.00 0.00 0.00 0.33 1.00 0.00 009 0 50 1 00 000 0 33 0 50 0 00 0.13 000 0 20 0.25 0.25 0.25 0.00 0.00 0.00 1.00 
Realindex 0.23 

23 1<,, 4 5 3 ,? 5 5 4 5 4 5 4 3 4 1 16 23 1 1 6 2 3 6.00 3 5 4 3 3 2 4 4 4 5 
Dill 1 0 1 2 0 0 1 1 1 3 0 0 1 1 0 5 3 0 0 3 0 3 2 2 0 0 1 1 1 1 1 2 
Index 0.20 0.00 0.50 0.50 0.00 000 0.20 0.25 0.33 1.50 0.00 0.00 0.33 1.00 0.00 0.45 0.15 0 00 0 00 0.33 0.00 0.50 0.25 0.40 0.00 0.00 0.25 0.25 0.33 0.20 0.33 1.00 
Real index 0.29 

24 ' 4 3 4 ·_2 5 5 4 5 5 4 4 2 4 1 18 14 1 6 3 6 10 00 5 5 5 5 5 4 5 4 4 5 
Dill 1 2 2 2 0 0 1 1 2 2 0 1 1 1 0 7 6 1 0 3 1 0 2 0 0 1 1 1 1 0 1 2 
Index 0.20 0.40 1.00 0.50 0.00 0.00 0.20 0.25 067 1.00 000 0.33 0.33 1.00 0.00 0.64 0 30 1 00 0 00 0 33 0.50 000 0.25 0.00 0.00 0.25 0.25 0 25 0.33 0.00 0.33 1 00 
Real index 0.35 

25 5 4 3 2 5 5 4 3 3 4 4 4 3 1 20 18 1 1 10 2 3 14.00 5 5 5 4 5 3 5 3 3 4 
Dill 0 1 1 2 0 0 1 1 0 2 0 1 0 1 0 9 2 0 0 1 0 3 6 0 0 1 0 1 0 0 0 
Index 0.00 0.20 0.50 0.50 0 00 0.00 0.20 0.25 0 00 1 00 000 0 33 000 1 00 000 082 0 10 000 0 00 011 000 0 50 0 75 000 0 00 025 0.00 0 25 0.00 0.00 0.00 0 50 
Real index 0.23 
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Appendix :E, Calcu lation oi Company Compatibility Index 

CODE pro] unit 6 7-a 7-b 7-c 

3 
7-d 

5 
7-e 

3 

7-f 

2 
7-g 

3 
8-a 

3 
8-b 

2 
8-c 

5 
8-d 

5 
8-e 

3 
8-f 

1 
9-a 

4 

9-1) 9-c 9-d 9-e 

3 
9-f 

3 
11-a 11-b 11-c 11-d 11-e 11-f Proj unit 

26 3 2 9 4 3 
1 

2 

4 

5 
3 5 4 2 3 2 2 4 

Diff 
Index 

Real index 

3 3 12 3 4 5 5 1 3 4 
0 1 3 1 1 0 2 1 0 1 

o.oo a.so o.33 0.25 o.33 o.oo o.67 o.5o o.oo o.33 

0.34 

3 5 5 5 

0 0 2 
0.50 0.00 0 00 0.67 

2 4 5 2 5 5 4 3 2 4 3 
0 0 2 1 2 0 0 1 1 2 

1.00 0.00 0 00 0 G7 0.25 O.G7 0.33 0.67 0.00 0.00 0.50 0.33 1.00 0.50 

2 1 1 3 3 5 5 5 3 3 3 1 4 3 5 3 1 1 3 5 2 3 5 5 4 2 3 4 
Diff 2 1 6 1 2 O 2 1 0 0 1 1 2 2 2 3 0 0 1 1 0 2 0 0 0 0 2 1 
Index 0.67 0.50 0.67 0.25 0.67 0.00 0.67 0.50 0.00 0.00 0.50 0.20 0.40 0.67 2.00 0. 75 0.00 0.00 0.25 0.33 0.00 0.67 0.00 0.00 0.00 0.00 1.00 0.50 

Realindex 0.40 

Diff 
Index 
Realindex 

Diff 
Index 

3 

4 

3 2 12 4 4 5 5 

0 0 3 0 1 0 2 
0.00 0.00 0.33 0.00 0.33 0.00 0.67 

0.31 

5 2 12 3 3 4 4 

5 4 4 3 5 5 5 
3 1 1 1 0 0 2 

1 50 0.33 0.33 0.50 0.00 0.00 0.67 

2 4 3 2 5 5 5 

2 3 1 2 5 4 3 2 4 4 3 4 2 4 
1 0 1 1 0 1 1 0 1 1 0 < 

1.00 0.25 0 00 0 33 0.25 0.33 0.00 0.33 0.20 0 00 0.50 0.33 0 00 1.00 

2 3 3 3 4 3 3 3 
2 0 3 1 0 1 1 0 1 0 0 0 0 2 1 0 0 2 1 0 1 0 1 0 1 1 1 1 

0.67 0.00 0.33 0.25 0.00 0.20 0.33 0.00 0.33 0.00 0.00 0.00 0.00 0.67 1.00 0.00 0 ('~ 0 67 0.25 0.00 0.33 0.00 0.20 0 00 0.50 0 33 0.50 0.50 
Realindex 0.24 

5 3 2 12 3 3 5 4 3 4 4 3 4 3 3 4 5 1 1 4 3 2 2 4 4 5 3 2 2 
Diff O O 3 1 0 0 1 1 1 1 1 1 2 0 3 1 0 2 0 0 1 1 1 O 3 O O O 
Index 0.00 0.00 0.33 0.25 0.00 0.00 0.33 0.50 0.33 0.33 0.50 0.20 0.40 0.00 3.00 0.25 0 00 0 67 0.00 0.00 0.33 0.33 0.20 0.00 1.50 O 00 0.00 0.00 

Real index 0.32 

Diff 
Index 

6 3 3 12 3 3 4 4 2 4 5 
0 1 3 1 0 1 1 0 1 2 

0.00 0.50 0.33 0.25 0.00 0.20 0.33 0.00 0.33 0.67 

5 5 5 5 4 5 1 2 3 2 4 3 5 4 5 4 4 
3 0 0 2 3 1 0 1 1 1 1 0 0 0 3 1 2 

1.50 0.00 0.00 0.67 3.00 0.25 0.00 0 33 0.25 0.33 0.33 0.00 0.00 0.00 1.50 0.33 1 00 

4 

2 

1.00 
Realindex a.so 

Diff 
Index 
Real index 

3 3 3 4 3 5 5 3 4 3 3 5 5 5 5 4 1 1 1 1 2 5 4 4 4 3 2 2 

0 1 6 0 0 0 2 1 1 0 1 0 0 2 4 0 0 2 3 2 1 2 1 0 2 0 0 0 
0.00 0.50 0.67 0.00 0.00 0.00 0.67 0.50 0.33 0.00 0.50 0.00 0.00 0.67 4.00 0.00 0.00 0.67 0.75 0.67 0.33 0.67 0.20 0 00 1.00 0.00 0.00 0.00 

0.40 

8 6 2 4 3 4 4 3 4 5 5 5 5 5 5 5 5 1 4 3 4 2 5 4 5 5 5 3 4 
Diff 3 O 5 1 1 1 O 2 2 2 3 0 0 2 4 1 0 1 1 1 1 2 1 1 3 2 1 2 
Index 1.00 0.00 0.56 0.25 0.33 0.20 0.00 1.00 0.67 0.67 1.50 0.00 0.00 0.67 ·4_00 O 25 0 00 0.33 0.25 0.33 0.33 0.67 0.20 0.25 1.50 0.67 0.50 1.00 

Realindex 0.64 

Diff 

Index 
Realindex 

Diff 

Index 

9 6 2 6 5 3 3 3 3 3 3 5 5 5 5 5 
3 0 3 1 0 2 0 1 0 0 3 0 0 2 4 

1.00 0.00 0.33 0.25 0.00 0.40 0.00 0.50 0.00 0.00 1.50 0.00 0.00 0.67 4.00 

0.68 

5 

0 25 

5 5 5 4 2 1 5 4 4 4 
4 2 1 1 1 2 0 0 2 1 

4 00 0 67 0.25 0.33 0.33 0.67 0.00 0.00 1.00 0.33 

5 5 
3 3 

1.50 1.50 

10 6 3 6 3 3 5 5 3 4 3 3 5 5 5 5 3 1 3 5 3 2 5 4 3 3 3 4 2 

3 1 3 1 0 0 2 1 1 0 1 0 0 2 4 I O O I O I 2 I 1 1 0 2 0 

1.00 0.50 0.33 0.25 0.00 0.00 0.67 0.50 0.33 0.00 0.50 0.00 0 00 0.67 4.00 0.25 0 00 0.00 0.25 0.00 0.33 0.67 0.20 0.25 0.50 0.00 1.00 0.00 

3 1 
1 0 

0.25 0.00 

1 1 

3 0 
0.75 0.00 

4 

0 0 
0.00 O.~O 

4 
0 0 

0.00 0.00 

4 1 

0 0 
0.00 0 00 

8 7 
4 1 

1.00 1.00 

4 1 

0 0 
0.00 O.OC 

8 2 
4 1 

1.00 1.00 

4 2 

0 
0.00 1.00 

8 1 
4 0 

1.00 a.co 
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Appendix :E, Calculation of Company Compatibility Index 

Realindex 0.44 

Diff 
Index 
Real index 

Diff 
Index 

11 3 
0 

2 

0 
3 
6 

4 

0 
3 
0 

4 

1 
3 
0 

2 

0 
4 3 

0 
4 
2 

5 
0 

5 
0 

5 
2 

5 

4 
0.00 0.00 0.67 0.00 0.00 0.20 0.00 0.00 0.33 0.00 1.00 0.00 0.00 0.67 4.00 

0.40 

3 1 2 3 2 3 4 4 4 5 2 4 3 
0 1 1 1 0 1 1 0 3 1 ~ 1 

0.25 0 00 0.33 0.25 0.33 0.00 0.33 0.20 0.00 1.50 0.33 1.00 0.50 

12 3 1 3 3 4 5 5 2 3 3 3 4 4 4 5 3 1 1 5 5 1 1 4 4 5 5 1 2 
0 1 6 1 1 0 2 0 0 0 1 1 1 1 4 1 0 2 1 2 2 2 1 0 3 2 1 0 

0.00 0.50 0.67 0.25 0.33 0.00 0.67 0.00 0.00 0.00 0.50 0.20 0.20 0.33 4.00 0.25 0 00 0.67 0.25 0.67 0.67 0.67 0.20 0.00 1.50 0.67 0.50 0.00 
Realindex 0.46 

Diff 
Index 

13 3 2 6 4 5 4 4 4 3 5 2 3 2 5 3 4 1 3 4 1 4 3 5 5 3 5 3 4 
0 0 3 0 2 1 1 2 0 2 0 2 3 2 2 0 0 0 0 2 1 0 0 1 1 2 1 2 

0.00 0.00 0.33 0.00 0.67 0.20 0.33 1.00 0.00 0.67 0.00 0.40 0.60 0.67 2.00 0.00 0 00 0.00 0.00 0.67 0.33 0.00 0.00 0.25 0.50 0.67 0.50 1.00 
Realindex 0.41 

4 1 

0 0 
0.00 0.00 

4 
0 ~ 

0.00 0.00 

2 2 
2 1 

0.50 1.00 

14 2 2 3 5 4 4 4 5 5 5 2 4 2 4 2 4 1 2 3 2 5 2 5 4 3 4 2 5 2 
Diff 1 0 6 1 1 1 1 3 2 2 0 1 3 1 1 0 0 1 1 1 2 1 0 0 1 1 0 3 2 ~ 

Index 0.33 0.00 0.67 0.25 0.33 0.20 0.33 1.50 0.67 0.67 0.00 0.20 0.60 0.33 1 00 0.00 0.00 0.33 0.25 0.33 0.67 0.33 0.00 0.00 0.50 0.33 0.00 1.50 0.50 0.00 
Realindex 0.39 

Diff 
Index 

15 2 2 6 4 3 4 3 5 3 4 1 5 1 5 1 4 1 3 4 2 4 1 5 4 2 4 3 5 
0 3 0 0 1 0 3 0 1 1 0 4 2 0 0 0 0 0 1 1 2 0 0 0 1 1 3 

0.33 0.00 0.33 0.00 0.00 0.20 0.00 1.50 0.00 0.33 0.50 0.00 0.80 0.67 0.00 0.00 0.00 0.00 0.00 0.33 0.33 0.67 0.00 0.00 0.00 0.33 0.50 1.50 
Realindex 0.26 

Diff 
Index 

16 3 2 12 4 4 4 3 3 5 5 2 5 1 5 4 5 1 3 
0 0 3 0 1 1 0 1 2 2 0 0 4 2 3 1 0 0 

0.00 0.00 0.33 0.00 0.33 0.20 0.00 0.50 0.67 0.67 0.00 0.00 0.80 0.67 3.00 0 25 0 00 G 00 

3 1 4 1 5 4 3 4 4 4 
1 2 1? 0 0 1 1 2 2 

0.25 0.67 0.33 0.67 0.00 0.00 0.50 0.33 1.00 1.00 
Realindex 0.46 

Diff 
Index 

17 3 1 6 3 4 5 3 
0 1 3 1 1 0 0 

0.00 0.50 0.33 0.25 0.33 0.00 0.00 

5 4 4 2 3 1 5 3 4 1 2 
3 1 1 0 2 4 2 2 0 0 1 

1.50 0.33 0.33 0.00 0.40 0.80 0.67 2.00 0 00 0 00 fl 33 

5 5 3 
1 2 2 0 1 

0.25 0.67 0.67 0 00 0.20 

5 3 

0 25 0.50 

5 

2 
0.67 

3 
1 

0.50 

3 

0.50 
Realindex 0.45 

Diff 
Index 

18 1 3 12 3 4 4 2 3 4 4 2 4 4 3 4 3 
2 1 3 1 1 1 1 1 1 1 0 1 1 0 3 

0.67 0.50 0.33 0.25 0.33 0.20 0.33 0.50 0.33 0.33 0.00 0.20 0.20 0.00 3.00 0 25 

1 4 4 4 4 3 4 3 2 4 3 4 
0 1 0 1 1 0 1 1 0 1 1 2 

0 00 0.33 0.00 0.33 0.33 0.00 0.20 0.25 0.00 0.33 0.50 1.00 
Realindex 0.36 

Diff 
Index 

19 3 2 12 4 4 4 2 3 3 5 2 4 4 4 4 4 1 3 4 5 5 3 5 3 2 4 3 3 
0 0 3 0 1 1 1 1 0 2 0 1 1 1 3 0 0 0 0 2 2 0 0 1 0 1 1 1 

0.00 0.00 0.33 0.00 0.33 0.20 0.33 0.50 0.00 0.67 0.00 0.20 0.20 0.33 3.00 0 00 0.00 0.00 0.00 0.67 0.67 0.00 0.00 0.25 0.00 0.33 0.50 0.50 
Realindex 0.33 

Diff 
Index 

20 3 2 12 2 4 4 2 2 3 5 2 3 4 3 4 3 
0 0 3 2 1 1 1 0 0 2 0 2 1 0 3 

0.00 0.00 0.33 0.50 0.33 0.20 0.33 0.00 0.00 0.67 0 00 0.40 0.20 0.00 3.00 0 25 

1 3 

0 0 
0 00 0.00 

5 5 4 3 5 2 3 3 3 3 
2 1 0 0 2 0 1 1 

0.25 0.67 0.33 0.00 0.00 0.50 0.50 0.00 0.50 0.50 

4 

0 0 
0.00 0.CO 

2 2 
2 

0.50 1.00 

2 
2 

0.50 

2 
1 

1.00 

4 1 
0 0 

o.oo 0.00 

4 2 
0 

0.00 1.~0 

6 2 

2 
0.50 1.00 
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Appendix :i:: , Calculation of Co~i:,any Compatibility Index 

Realindex 0.37 

21 3 2 5 2 3 5 3 2 4 4 2 4 3 3 3 3 2 3 5 3 4 2 5 4 2 5 3 2 4 2 
Diff 0 0 4 2 0 0 0 0 1 1 0 1 2 0 2 , , 0 1 0 1 1 0 0 0 2 1 0 0 
Index 0.00 0.00 0.44 0.50 0.00 0.00 0.00 0.00 0.33 0.33 0.00 0.20 0.40 0.00 2.00 0.25 1 00 0 00 0.25 0 .00 0.33 0.33 0.00 0.00 0.00 0.67 0.50 0.00 0.00 1.00 

Realindex 0.28 

22 2 3 9 3 5 5 3 2 2 3 2 4 3 3 2 3 , 2 5 3 3 3 3 3 3 4 2 2 4 1 
Diff 1 1 0 1 2 0 0 0 1 0 0 1 2 0 1 1 0 1 1 0 0 0 2 1 1 1 0 0 0 0 
Index 0.33 0.50 0.00 0.25 0.67 0.00 0.00 0.00 0.33 0.00 0.00 0.20 0.40 0.00 1.00 0.25 0.00 0.33 0.25 0.00 0.00 0.00 0.40 0.25 0.50 0.33 0.00 0.00 0.00 0.00 
Realindex 0.20 

23 1 3 6 3 3 5 2 2 3 4 3 5 5 3 3 3 I 2 5 3 3 2 4 3 2 4 3 2 3 
Diff 2 1 3 1 0 0 1 0 0 1 1 0 0 0 2 1 0 1 1 0 0 1 1 1 0 1 1 0 1 0 
Index 0.67 0.50 0.33 0.25 0.00 0.00 0.33 0.00 0.00 0.33 0.50 0.00 0.00 0.00 2.00 0.25 0.00 0.33 0.25 0 .00 0.00 0.33 0.20 0.25 0.00 0.33 0.50 0.00 0.25 O.OC 
Realindex 0.25 

24 1 3 9 3 3 5 3 3 4 4 2 5 4 4 2 2 1 3 5 3 4 2 4 2 3 4 3 3 2 2 
Diff 2 1 0 1 0 0 0 1 1 1 0 0 1 1 1 2 0 0 1 0 1 1 1 2 1 1 1 2 1 
Index 0.67 0.50 0.00 0.25 0 .00 0.00 0.00 0.50 0.33 0.33 0 .00 0.00 0 .20 0.33 1.00 0.50 0.00 0.00 0.25 0.00 0.33 0.33 0.20 0.50 0.50 0.33 0.50 0.50 0.50 1.00 
Realindex 0.32 

CODE proj unit 6 7-a 7-b 7-c 7-d 7-e 7-f 7-g 8-a 8-b 8-c 8-d 8-e 8-f 9-a 9-b 9-c 9-d 9-e 9-f 11 -a 11 -b 11 -c 11 -d 11 -e 11-f Proj unit 

25 2 3 6 3 2 5 4 2 3 4 3 3 4 4 2 4 I 4 5 4 4 3 5 2 4 5 '.l 3 4 1 
Diff 1 1 3 1 1 0 1 0 0 1 1 2 1 1 1 0 0 1 1 1 1 0 0 2 2 2 1 1 0 0 
Index 0.33 0.50 0.33 0.25 0 .33 0.00 0.33 0.00 0.00 0.33 0 .50 0.40 0.20 0.33 1.00 0 00 0 00 0.33 0 .25 0.33 0.33 0.00 0.00 0.50 1.00 0.67 0.50 0.50 0.00 0.00 
Reafindex 0.31 
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Appendix: E, Calculation of Company Co;r1patibility Index 

CODE 3-a 3-b 3-c 3-d 3-e 3-f 4-a 4-b 4-c 4-d 5-a 5-b 5-c 5-d 5-e 5-f 5-g 5-h 6-a 6-b 6-c 6-d 6-e 
26 5 4 5 3 3 5 4 2 3 3 5 4 3 3 4 4 2 3 3 3 

3 5 5 2 2 3 4 3 2 1 3 4 4 2 3 4 3 3 3 3 2 3 
Diff 2 1 0 1 1 2 0 1 1 2 2 0 1 1 1 0 1 0 0 0 1 2 0 
Index 0.40 0.25 0.00 0.33 0.33 0.40 0.00 0.50 0.33 0.67 040 0.00 0.33 0.33 0.25 0.00 0.50 0.00 0.00 0 00 ! .'JO 2.00 0.00 
Real index 0.46 

2 4 4 5 2 2 5 5 3 2 1 4 4 3 1 2 5 1 5 4 4 1 3 . 1 

Diff 1 0 0 1 1 0 1 1 1 2 1 0 0 2 2 1 1 2 1 1 0 2 0 
Index 0.20 0.00 0.00 0.33 0.33 0.00 0.25 0.50 0.33 0.67 0.20 0.00 0.00 0.67 0.50 0.25 0.50 0.61 0.33 0.33 0.00 2.00 0.00 
Real index 0.42 

3 3 4 5 2 3 4 4 3 1 1 4 4 3 2 3 5 4 5 4 4 2 2 1 
Diff 2 0 0 1 0 1 0 1 2 2 l 0 0 1 1 1 2 2 1 1 1 1 0 
Index 0.40 0.00 0.00 0.33 0.00 0.20 0.00 0.50 0.67 0 67 0 20 0.00 0.00 0.33 0.25 0.25 1.00 0.67 0.33 0.33 1.00 1.00 0.00 
Real index 0.42 

4 4 4 5 2 3 3 4 4 3 3 3 3 3 2 2 4 4 3 4 3 3 4 3 
Diff 1 0 0 1 0 2 0 2 0 0 2 1 0 1 2 0 2 0 1 0 2 3 2 
Index 0.20 0.00 0.00 0.33 0.00 0.40 0.00 1.00 0.00 0.00 0.40 0.25 0.00 033 0.50 0.00 1.00 0.00 0.33 O.OC 2.00 3.00 2.00 
Real index 0.57 

5 5 2 3 2 2 3 5 4 3 3 4 4 3 3 2 2 4 3 4 4 2 2 2 
Diff 0 2 2 1 1 2 1 2 0 0 1 0 0 0 2 2 2 0 1 1 
Index 0.00 0.50 0.40 0.33 0.33 0.40 0.25 1.00 0.00 0.00 0.20 0.00 0.00 0.00 0.50 0.50 1.00 0.00 0.33 0.33 1.00 1.00 1.00 
Real index 0.55 

6 5 5 5 5 4 3 5 4 2 2 4 3 3 4 3 4 4 2 5 5 3 3 
Diff 0 1 0 2 1 2 1 2 1 1 1 1 0 1 1 0 2 1 2 2 2 2 0 
Index 0.00 0.25 0.00 0.67, 0.33 0.40 0.25 1.00 0.33 0.33 0.20 0.25 0.00 0.33 0.25 0.00 1.00 0.33 0.67 0.57 2.00 2.00 0.00 
Real index 0.45 

7 4 5 5 4 5 3 5 4 4 3 5 5 4 3 2 5 5 5 ti 5 3 3 
Diff 1 1 0 1 2 2 1 2 1 0 0 1 1 0 2 1 3 2 2 2 2 2 0 

Index 0.20 0.25 0.00 0.33 0.67 0.40 0.25 1.00 0.33 0.00 0.00 0.25 0.33 0.00 0.50 0.25 1.50 0.67 0€7 0.67 2.00 2.00 0.00 

Real index 0.51 

8 5 5 5 2 3 5 5 4 3 3 5 5 3 3 4 5 5 5 5 4 2 2 
Diff 0 1 0 1 0 0 1 2 0 0 0 1 0 0 0 1 3 2 2 1 1 1 0 

Index 0.00 0.25 0.00 0.33 0.00 0.00 0.25 1.00 0.00 0 00 0.00 0.25 0.00 0.00 0.00 0.25 1.50 0.67 0.67 0.33 1.00 1.00 0.00 
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Appendix:E , Calculation of Company Compatibility Index 

Real index 0.59 

9 5 5 5 2 4 5 5 5 3 3 5 5 4 4 2 5 5 5 5 ':i 3 3 

Diff 0 1 0 1 1 0 1 3 0 0 0 1 1 1 2 1 3 2 2 2 2 2 0 

Index 0.00 0.25 0.00 0.33 0.33 0.00 0.25 1.50 0.00 0.00 0.00 0.25 0.33 0.33 0.50 0.25 1.50 0.67 0.67 0.67 2.00 2.00 0.00 

Real index 

10 5 5 5 3 3 3 5 3 2 2 3 4 4 3 2 5 4 3 5 4 '2 2 
Diff 0 1 0 0 0 2 1 1 1 1 2 0 1 0 2 1 2 0 2 1 I 1 0 

Index 0.00 0.25 0.00 0.00 0.00 0.40 0.25 0.50 0.33 0.33 0.40 0.00 0.33 0.00 0.50 0.25 1.00 0.00 0.67 0.33 1.00 1.00 0.00 
Real index 0.52 

11 5 5 5 3 4 5 5 3 2 2 5 4 5 5 3 4 4 3 3 5 3 3 2 
Diff 0 1 0 0 1 0 1 1 1 1 0 0 2 2 1 0 2 0 0 2 2 2 
Index 0.00 0.25 0.00 0.00 0.33 0.00 0.25 0.50 0.33 0.33 0.00 0.00 0.67 0.67 0.25 0.00 1.00 0.00 0.00 O.G7 2.00 2.00 1.00 
Real index 0.4~ 

12 5 5 5 3 4 5 5 2 2 2 5 4 4 4 3 5 4 4 5 5 3 3 2 
" Diff 0 1 0 0 1 0 1 0 1 1 0 0 1 1 1 1 2 1 2 2 2 2 

Index 0.00 0.25 0.00 0.00 0.33 0.00 0.25 0.00 0.33 0.33 0.00 0.00 0.33 0.33 0.25 0.25 1.00 0.33 0.67 0.67 2.00 2.00 1.00 
Re.al index 0.47 

13 4 5 3 4 4 5 4 2 1 3 5 5 3 2 4 5 5 4 5 4 3 3 2 
Diff 1 1 2 1 1 0 0 0 2 0 0 1 0 1 0 1 3 1 2 1 2 2 1 

Index 0.20 0.25 0.40 0.33 0.33 0.00 0.00 0.00 0.67 0.00 0 00 0.25 0.00 0.33 0.00 0.25 1.50 0.33 0.67 0.33 2.00 2.00 1.00 
Real index 0.42 

14 5 4 4 3 5 5 3 2 1 2 5 5 3 3 4 4 4 3 4 3 3 4 
Diff 
Index 
Real index 

15 4 3 5 2 4 4 3 1 1 3 4 5 4 4 3 4 4 3 4 5 3 5 

Diff 

Index 

Real index 

16 3 4 4 3 4 4 3 1 1 1 4 4 5 3 5 4 3 3 4 5 2 4 

Diff 

Index 
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Appendix:E, Calculation of Corr.pany Compatibility Index 

Real index 

17 4 4 4 2 4 5 4 1 1 3 5 5 3 2 4 5 5 2 3 3 1 3 
Diff 
Index 

Real index 

18 4 3 5 3 3 4 3 3 3 4 4 4 3 4 4 3 3 2 2 3 2 2 
Diff 
Index 

Real index 

19 3 3 5 2 3 4 3 2 3 5 5 4 4 3 3 4 2 2 3 4 1 2 
Diff 
Index 
Real index 

20 3 4 5 3 2 5 4 3 3 4 5 3 4 3 3 3 2 2 3 4 1 1 
Diff 
Index 

Real index 

21 4 5 5 3 3 5 4 3 3 4 5 4 3 2 3 3 2 3 2 4 2 
Diff 

Index 

Real index 

22 4 5 5 3 2 4 4 3 2 4 5 4 3 3 4 3 3 4 4 3 1 3 
Diff 

Index 
Real index 

23 2 4 4 4 4 3 4 2 3 3 4 4 4 2 3 4 2 3 3 5 
Diff 

Index 
Real index 

24 4 4 4 2 3 4 4 4 3 4 4 3 4 2 3 4 3 2 4 5 
Diff 
Index 
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Appendix:E , Calculation of Comp;=my Compatibility Index 

Real index 

25 5 4 5 2 3 5 3 2 2 5 4 3 5 2 3 3 2 2 4 4 1 4 2 
Diff 

Index 

Real index 

26 5 4 5 3 3 5 4 2 3 3 5 4 3 3 4 4 2 3 3 3 
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Appendix:E, Calculation of Company Compatibility Index 

6-f 6-g 6-h 6-1 6-j 6-k 6-1 6-m 7-a 7-b 7-c 7-d 8-a 8-b 8-c late rata 11-a 11-b 11-c 11-d 11-e 11-f 11-g 
3 ', "' f '·. 2 , i' f ... 3 3 3 3 4 3 5 2 5 10 7 7.00 4 3 2 2 1 1 2 2 
3 , 2.,•..-t 2 ;; ''. 4 , 4 2 3 3 4 2 4 2 5 10 7 5.00 3 4 4 2 2 3 2 2 
0 2 0 2 1 1 0 0 0 1 1 0 0 0 0 2 1 1 2 0 1 2 0 0 

0.00 0.50 0.00 1.00 0.33 0.33 0.00 0.00 0.00 0.33 0.20 0.00 0.00 0.00 0.00 0.29 0.25 0.33 1.00 0.00 1.00 2.00 0.00 0.00 

4-;:1,.· 4 ,;, ,, 1 r. p , 
'"' 

1 2 3 2 3 3 5 1 3 5 4 5.00 2 3 2 4 2 3 4 4 
0 1 1 2 1 0 1 1 0 0 1 2 5 3 2 2 0 0 2 1 2 2 2 

0.33 0.00 0.50 0.50 0.67 0.33 0.00 0.33 0.25 000 0.00 0.50 040 0.50 0.43 0.29 0.50 OO(J 0. 00 1.00 1.00 2.00 1.00 1.00 

4 ', 
M ~ 2 ... 2 . 2 2 4 5 5 4 4 1 3 7 5 3.00 4 3 2 2 2 2 3 3 

1 1 01, 0 1 1 1 2 1 1 1 1 2 3 2 4 0 0 0 0 1 1 1 1 
0.33 0.25 0.00 0.00 0.33 0.33 0.33 0.67 0.25 0.33 0.20 0.50 040 0.30 0.29 0.57 0 00 0.00 0.00 0 00 1.00 1.0C (150 0.50 

4 , ' 3 :• 4 .;· 4 3 5 5 1 7 14 10 40.00 7 3 4 4 2 3 4 3 
0 1 2 2 1 0 1 1 1 2 0 1 2 4 3 33 3 0 2 2 l 2 2 1 

0.00 0.25 1.00 1.00 0.33 0.00 0.33 0.33 0.25 0.67 0.00 0.50 0.40 0.40 0.43 4.71 0.75 0.00 1.00 1.00 1.00 2 OU 1.00 0.50 

4 .- _3 , -~-....... . ?- 1 .1 3 5 4 5 5 1 10 14 10 5.00 7 3 4 5 1 3 4 4 
0 0 2 2 0 2 0 2 0 1 5 4 3 2 3 0 2 3 0 2 2 2 

0.33 0.25 0.00 0.00 0.67 0.67 0.00 0.67 0.00 0.67 0.00 0.50 1.00 0.40 0.43 0.29 0.75 0.00 1.00 1.50 0.00 2 OQ 1.00 1.00 

3 ,,, i · . . '>' 4 . .;.,., 3 . ; 4 3 3 5 5 5 5 3 5 10 5 5.00 7 3 4 3 2 2 2 2 
0 1 2 1 1 0 0 2 1 2 0 1 0 0 2 2 3 0 2 1 1 1 0 0 

0.00 0.25 1.00 0.50 0.33 0 00 0.00 0.67 0.25 0.67 0.00 0.50 0.00 0.00 0.29 0.29 0.75 000 1.00 0.50 1.00 1.0Cl C.00 0.00 

4 ' 5 ' , 4 4, 2 2 4 5 4 5 5 2 3 10 7 1000 2 4 5 5 2 4 2 2 

2 2 1 1 1 2 0 2 0 0 2 0 0 3 2 1 3 3 1 3 0 0 

0.33 0.25 1.00 1.00 0.33 0.33 0.33 0.67 0.00 0.67 0.00 0.00 0.40 0 00 0.00 0.43 0.50 0.33 1.50 1.50 1.00 3.00 U.00 0.00 

4 5 5 2 2 2 3 5 4 5 3 1 3 14 8 10.00 5 5 5 5 3 3 2 2 

1 1 3 0 1 1 0 2 0 2 2 1 2 4 1 3 1 2 3 3 2 2 0 0 
0.33 0.25 1.50 0.60 0.33 0.33 0.00 0.67 0.00 0.67 0.40 0.50 0.40 0.40 0.14 0.43 0.25 0.67 1.50 1.50 2.00 2 00 Q 00 0.00 
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Appendix:E, Calcu lation of Corr.pany Compatibility Index 

2 ~~' 4 2 1 4 4 4 4 3 5 4 2 3 10 5 1000 3 1 4 2 1 5 2 2 

1 0 0 1 1 1 1 1 1 2 1 0 2 0 2 3 1 2 2 0 0 4 0 0 

0.33 0.00 0.00 0.50 0.33 0.33 0.33 0.33 0.25 0.67 0.20 0.00 0 40 0 00 0.29 0.4 3 0.25 0.67 1.00 0.00 0.00 4.UO 0.00 0.00 

3 .,. ,. 5 _,,, ___ ..,..,_ 2 2 2 3 4 4 5 5 5 2 3 7 4 15.00 3 2 3 4 1 4 3 3 

0 1 0 0 1 0 1 1 1 2 0 0 2 3 3 8 1 1 1 2 0 3 

0.00 0.25 0.00 0.00 0.33 0 .00 0.33 0.33 0.25 0.67 0.00 0.00 0.40 0.30 0.43 1.14 0.25 0.33 0.50 1.00 0.00 3.0C 0.50 0.50 

4 >t ., "··4 ,. 
: ·- - 4 4 4 4 · 4 5 4 4 5 1 3 7 5 1000 7 5 4 5 1 4 3 3 

1 0 2 2 1 1 1 2 0 1 0 1 2 3 2 3 3 2 2 3 0 3 1 1 

0.33 0.00 1.00 1.00 0.33 0.33 0.33 0.67 0.00 0.33 0 00 0.50 0.40 0.30 0.29 0.43 0.75 0.67 1.00 1.50 0 .00 3.0C 0.50 0.50 

5 .,,,; ·, 4 · · 4 " 3 ' 3 3 4 4 4 5 5 1 10 20 7 1000 7 5 5 3 1 2 3 4 
2 0 2 1 0 0 1 1 0 2 0 1 5 10 0 3 3 2 3 1 0 1 1 2 

0.67 0.00 1.00 0.50 0.00 0 .00 0.33 0.33 0.00 0.67 0.00 0 .50 1.00 1.00 0.00 0.43 0.75 0.67 1.50 0.50 0.00 1.00 0.50 1.00 

5 4 3 5 4 4 4 4 3 3 5 1 5 10 7 12.00 7 5 3 3 1 2 3 3 
2 0 1 3 1 1 1 1 1 0 0 1 0 0 0 5 3 2 1 1 0 1 

0.67 0.00 0.50 1.50 0.33 0 .33 0.33 0 .33 0.25 0 00 0.00 0 .50 0.00 0.00 0.00 0.71 0 .75 0.67 0.50 0.50 0.00 1.00 fJ .50 0.50 

4 3 3 4 5 4 3 4 4 2 5 1 5 7 7 4 .00 7 3 3 2 2 1 4 4 

3 3 2 3 4 4 3 3 4 3 5 10 15 10 3.00 7 4 3 2 4 4 

4 4 4 4 3 5 3 4 3 3 5 4 7 5 7.00 5 4 3 4 3 3 
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Appendix: E, Calculation of Company Compatibility Index 

3 .3 4 5 2 4 4 4 5 3 5 3 5 5 4.00 4 4 3 3 2 3 3 

4 \'I ,.,:,r 5 . 2 2 3 3 4 4 3 5 7 10 7 1000 7 3 2 4 3 3 4 4 

3 4 2 3 3 2 3 2 4 2 5 12 8 20.00 10 4 2 3 2 2 3 4 

_., 2 2 3 3 4 4 4 2 5 3 7 5 5.00 7 3 3 5 2 2 3 3 

4 3 3 3 2 2 4 3 4 3 4 6 12 10 9.00 7 3 3 4 2 3 3 

4 4 4 3 2 4 4 4 2 5 6 14 10 12.00 7 3 2 3 2 3 3 

3 4 3 3 2 4 4 2 3 2 5 7 14 9 4.00 5 4 3 3 2 4 3 

5 4 5 3 3 3 3 2 5 4 4 7 14 7 8.00 7 5 2 3 3 4 3 
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Appendix:E , Calculation of Comp2ny Compatibility Index 

4 4 .3 , 3 4 5 5 2 3 3 4 5 12 8 15.00 5 3 4 5 2 3 3 

2 . 31: 3 3 3 4 3 5 2 5 10 7 7.00 4 3 2 2 2 2 
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Appendix:E, Calculation of Compa:iy Compatibility Index 

11-h 11-1 11-j 11-k 11-1 ppop pdpe 14-a 14-b 14-c 14-d 14-e 14-f 14-g 14-h 14-1 15-a 15-b 15-c 15-d 16-a 16-b 16-c aktual 

3 2 2 2 3 8.00 6 .00 3 2 4 3 1 2 3 5 2 2 3 2 2 60 63 60 98 
4 2 1 1 1 3.00 10.00 1 1 3 5 2 1 2 3 3 10 2 5 7 1') 40 15 90 

1 0 1 1 2 5 4 2 1 1 2 1 1 1 2 1 8 1 3 5 50 :?3 45 8 

0.33 0.00 0.50 0.50 0.67 0.63 0.67 0.67 0.50 0.25 0.67 1 00 o ~o 0.33 0.40 0.50 4.00 0.33 1.50 2.50 0.83 0.37 0.75 0.08 

5 3 4 2 4 20.00 10.00 3 2 3 5 2 2 2 3 4 5 5 2 2 3'J 50 25 90 
2 1 2 0 1 12 4 0 0 1 2 1 0 1 2 2 3 2 0 0 3() 3 35 8 

0.67 0.50 1.00 0.00 0 .33 1.50 0.67 0.00 0.00 0.25 0.67 1.00 0.00 0.33 0.40 1.00 1.50 0.67 0.00 0.00 0.50 (' ()5 0.58 0:08 

5 2 2 1 4 10.00 10.00 3 4 3 3 2 2 2 4 4 10 10 1 2 15 so 20 90 
2 0 0 1 1 2 4 0 2 1 0 1 0 1 1 2 8 7 1 0 4G 13 40 8 

0.67 0.00 0.00 0.50 0.33 0.25 0.67 0.00 ·1.00 0 .25 0.00 1.00 0.00 0.33 0.20 1.00 4.00 2.33 0 .50 0.00 0.75 0.21 0.67 0.08 

4 2 2 2 3 5.00 5.00 4 4 3 4 2 1 2 3 3 5 5 5 5 20 40 25 80 
1 0 0 0 0 3 1 1 2 1 1 1 1 1 2 1 3 2 3 3 40 23 35 18 

0.33 0.00 0.00 0.00 0.00 0.38 0.17 0.33 1.00 0.25 0.33 1.00 0.50 0.33 0.40 0.50 1.50 0.67 1.50 1.50 0.67 0.37 0.58 0.18 

4 3 1 4 4 5.00 10.00 3 3 3 5 2 2 3 5 3 5 5 10 10 30 60 40 77 
1 1 1 2 1 3 4 0 1 1 2 1 0 0 0 1 3 2 8 8 30 2 20 21 

0.33 0.50 0.50 1.00 0.33 0 .38 0.67 0.00 0.50 0.25 0.67 1.00 C.00 0.00 0.00 0.50 1.50 0.67 4.00 4.00 0.50 O.G5 0.33 0.21 

4 3 2 2 1 10.00 10.00 2 2 4 5 2 2 2 4 4 3 10 5 5 3C 60 35 88 

1 1 0 0 2 2 4 1 0 0 2 1 0 1 1 2 1 7 3 3 30 3 25 10 
0.33 0.50 0.00 0.00 0.67 0.25 0.67 0.33 0.00 0.00 0.67 1.00 0.00 0.33 0 .20 1.00 0 .50 2.33 1.50 1.50 0.50 0 .05 0.42 0.10 

5 2 1 1 2 5.00 3.00 3 1 5 5 2 2 2 5 5 5 5 1 5 24 55 40 78 

2 0 1 1 1 3 3 0 1 1 2 1 0 1 0 3 3 2 1 3 36 8 20 20 

0.67 0.00 0.50 0.50 0 .33 0.38 0.50 0.00 0.50 0.25 0.67 1.00 0.00 0.33 0.00 1.50 1.50 0.67 0.50 1.50 0.50 0.1:3 0.33 0.20 

5 5 4 2 3 15.00 10.00 3 2 5 5 3 2 2 4 3 5 15 3 10 12 20 15 75 
2 3 2 0 0 7 4 0 0 1 2 2 0 1 1 1 3 12 1 8 48 43 45 23 

0.67 1.50 1.00 0.00 0.00 0.88 0.67 0.00 0.00 0.25 0.67 2.00 0.00 0.33 0.20 0.50 1.50 4.00 0.50 4.00 0.80 0.68 0.75 0.23 
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' 
Appendi x: E, Calculation of Company Compatibility Index 

5 2 1 1 1 10.00 5.00 1 2 5 5 2 1 1 5 5 5 15 5 5 17 30 20 87 

2 0 1 1 2 2 1 2 0 1 2 1 1 2 0 3 3 12 3 3 43 33 40 11 

0.67 0.00 0.50 0.50 0.67 0.25 0.17 0.67 0.00 0.25 0.67 1.00 0 .50 0.67 0.00 1.50 1.50 4 .00 1.50 1.50 0.72 0.52 0.67 0.11 

4 2 2 2 2 10.00 10.00 4 4 4 5 3 2 2 4 4 10 5 5 10 14 20 20 90 

1 0 0 0 1 2 4 1 2 0 2 2 0 1 1 2 8 2 3 8 46 43 40 8 

0.33 0.00 0.00 0.00 0 .33 0.25 0.67 0.33 1.00 0.00 0.67 2.00 0.00 0.33 0.20 1.00 4.00 0.67 1.50 4.00 0.77 0.60 0.67 0.08 

5 1 1 1 3 5.00 10.00 3 2 4 4 2 2 2 5 5 3 2 5 5 30 4() 37 95 

2 1 1 1 0 3 4 0 0 0 1 1 0 1 0 3 1 1 3 3 30 23 23 3 

0.67 0.50 0.50 0.50 0.00 0.38 0.67 0.00 0.00 0.00 0.33 1.00 0 00 0.33 0.00 1.50 0.50 0.33 1.50 1.50 0.50 0.37 038 0.03 

5 2 2 3 3 10.00 20.00 4 4 5 5 2 2 3 4 4 1 2 1 5 30 4(J 36 86 

2 0 o· 1 0 2 14 1 2 1 2 1 0 0 1 2 1 1 1 3 30 23 24 12 

0.67 0.00 0.00 0.50 0.00 0.25 2.33 0.33 1.00 0.25 0.67 1.00 0 .00 0.00 0.20 1.00 0.50 0.33 0.50 1.50 0.50 0 .37 040 0.12 

4 2 3 2 3 12.00 10.00 3 2 4 5 3 3 4 4 2 5 3 5 2 23 30 30 96 

1 0 1 0 0 4 4 0 0 0 2 2 1 1 1 0 3 0 3 0 37 23 30 2 

0.33 0.00 0.50 0.00 0 .00 0.50 0.67 0.00 0.00 0 .00 0.67 2.00 0 50 0.33 0.20 0 00 1.50 0.00 1.50 0.00 0 .62 ::J .52 0.50 0.02 

3 3 3 3 2 20.00 5.00 3 2 5 5 2 3 5 5 3 10 5 5 6 10 15 12 94 

5 3 3 3 2 5.00 5.00 3 3 5 5 3 3 3 5 2 3 4 5 2 2C 26 22 92 

5 3 2 2 3 5.00 1\ .00 2 3 4 5 2 5 5 2 2 4 7 3 20 30 24 95 
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Appendix:E , Calculation of Company Cornpatitility Index 

5 2 4 3 14.00 3.00 3 2 3 5 2 3 4 4 5 6 5 3 15 20 17 94 

4 3 2 2 4 3.00 5.00 3 3 4 3 3 4 5 2 2 3 2 2ti 30 30 87 

4 4 3 3 3 6.00 12.00 3 3 5 2 2 2 4 5 3 2 5 4 5 30 40 32 79 

4 4 3 2 4 6.00 7.00 3 3 5 4 2 2 3 4 3 9 2 5 25 50 30 90 

5 4 4 4 4.00 4.00 3 3 5 4 2 2 2 4 2 3 3 3 60 65 60 83 

4 4 3 3 8.00 9.00 3 3 5 3 2 3 2 4 2 2 8 4 55 60 60 94 

3 3 3 3 10.00 15.00 3 3 4 2 3 2 2 3 5 6 4 40 45 40 89 

4 5 4 2 3 5.00 5.00 2 3 3 4 2 3 4 4 3 7 10 7 35 45 42 78 
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Appendix:E, Calculation of Comrany Compatibility Index 

3 2 2 2 5 7.00 8.00 3 3 4 2 2 3 5 2 10 5 5 60 65 50 93 

3 2 2 2 3 8.00 6.00 3 2 4 3 2 3 5 2 2 3 2 2 60 53 60 98 
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Appendix:E, Calculation of Company Compatibility Index 

CODE 1-a 1-b 1-c 1-d 1-e 1-f 1-g 1-h 1-1 1-j 1-k 1-1 1-m 1-n own beli 4-a 4-b 4-c 4-d 4-e 4-f 4-g supply 

26 4 4 4 3 4 4 2 4 4 2 4 4 2 4 25 .00 50 .00 4 4 2 2 2 4 3 350 

1 1 4 3 1 1 2 3 3 1 3 2 3 5 55 .00 15.00 5 3 3 3 :,. 2 5 5 

Diff 3 3 0 0 3 3 0 1 1 1 1 2 1 1 30 35 1 1 1 1 0 1 2 345 

Index 0.75 0.75 0.00 0 .00 0.75 0.75 0 .00 0.25 0.25 0.50 0 .25 0.50 0.50 0.25 1.20 0.70 0.25 0.25 0.50 0.50 0.00 0.25 0.67 0.99 

Real index 0.45 

2 3 3 5 5 2 1 2 2 5 2 4 4 3 4 7000 10.00 3 3 5 5 3 4 4 5 

Diff 1 1 1 2 2 3 0 2 1 0 0 0 1 0 45 40 1 1 3 3 1 0 1 345 

Index 0.25 0.25 0.25 0.67 0.5 0.75 0 0.5 0.25 0 0 0 0.5 0 1.8 0.8 0.25 0.25 1.5 1.5 0.5 0 0.33 0.99 

Real index 0.48 

3 1 1 4 3 3 2 2 2 3 1 4 3 4 3 80 .00 20 .00 4 4 4 4 3 3 '.3 10 

Diff 3 3 0 0 1 2 0 2 1 1 0 1 2 1 55 30 0 0 2 2 1 1 0 340 

Index 0.75 0 .75 0 0 .00 0.25 0.5 0 0.5 0.25 0.5 0 0.25 1 0.25 2.2 0.6 0 0 1 1 0.5 0.?.5 0.00 0.97 
Real index 0.50723037 

4 1 1 4 3 1 1 1 1 3 1 3 3 2 3 60.00 30.00 4 4 4 5 2 3 3 15 

Diff 3 3 0 0 3 3 1 3 1 1 1 1 0 1 35 20 0 0 2 3 0 1 0 335 

Index 0.75 0.75 0 0.00 0.75 0.75 0.5 0.75 0.25 0.5 0.25 0.25 0 0.25 1.4 0.4 0 0 1 1.5 0 0.25 0.00 0.96 

Real index 0.50 

5 1 2 4 4 3 3 2 2 5 2 5 5 3 4 95 .00 25 .00 5 5 5 5 4 !j 3 10 

Diff 3 2 0 1 1 1 0 2 1 0 1 1 1 0 70 25 1 1 3 3 2 1 0 340 

Index 0.75 0.5 0 0.33 0.25 0.25 0 0.5 0.25 0 0.25 0.25 0.5 0 2.8 0.5 0 .25 0.25 1.5 1.5 1 0.25 0.00 0.97 

Real index 0.536976796 

6 3 3 5 3 3 3 2 2 2 2 4 4 3 3 75 .00 15.00 5 4 3 4 3 4 2 10 
Diff 1 1 1 0 1 1 0 2 2 0 0 0 1 1 50 35 1 0 1 2 1 (J 1 340 

Index 0.2!: 0.25 0.25 0.00 0.25 0.25 0 0.5 0.5 0 0 0 0.5 0.25 2 0.7 0.25 0 0.5 1 0.5 0 0.33 0.97 
Real index 0.42 

7 2 2 5 5 4 4 2 2 5 4 5 5 4 5 90 .00 25.00 4 5 5 5 3 [-i 5 7 

Diff 2 2 1 2 0 0 0 2 1 2 1 1 2 1 65 25 0 1 3 3 1 1 2 343 

Index 0.5 0.5 0.25 0 .67 0 0 0 0.5 0.25 1 0.25 0 25 1 0.25 2.6 0.5 0 0.25 1.5 1.5 0.5 0.25 0.67 0.98 

Real index 0.57 

8 1 1 4 4 2 2 2 2 4 5 5 5 4 3 75 .00 15.00 5 5 4 5 2 5 3 10 

Diff 3 3 0 1 2 2 0 2 0 3 1 1 2 1 50 35 1 1 2 3 0 1 0 340 

Index 0.75 0.75 0 0.33 0.5 0.5 0 0.5 0 1.5 0.25 0.25 1 0.25 2 0.7 0.25 0.25 1 1.5 0 0.25 0.00 0.97 
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Appendix :E, Calculation of Company Compatibility Index 

Real index 0.56 

9 1 1 3 3 2 3 2 1 4 4 4 4 2 4 80.00 1000 5 5 3 4 3 5 3 20 

Diff 3 3 1 0 2 1 0 3 0 2 0 0 0 0 55 40 1 1 1 2 1 1 0 330 

Index 0.75 0.75 0.25 0 .00 0.5 0.25 0 0.75 0 1 0 0 0 0 2.2 0.8 0.25 0.25 0.5 1 0.5 0.25 0.00 0.94 

Real index 0.46 

10 1 1 5 4 2 2 1 1 4 1 4 4 3 3 95 .00 20.00 4 4 4 5 2 4 3 15 
Diff 3 3 1 1 2 2 1 3 0 1 0 0 1 1 70 30 0 0 2 3 0 0 0 335 
Index 0.75 0.75 0.25 0.33 0.5 0.5 0.5 0.75 0 0.5 0 0 0.5 0.25 2.8 0.6 0 0 1 1.5 0 0 0.00 0.96 

Real index 0.53 

11 2 2 4 4 3 3 4 5 5 5 5 5 3 4 65 .00 20.00 5 4 4 4 4 5 5 10 
Diff 2 2 0 1 1 1 2 1 1 3 1 1 1 0 40 30 1 0 2 2 :C 1 2 340 
Index 0.5 0.5 0 0 .33 0.25 0.25 1 0.25 0.25 1.5 0.25 0.25 0.5 0 1.6 0.6 0.25 0 1 1 1 0.?.5 0.67 0.97 
Real index 0.58 

12 2 2 4 4 3 3 3 3 4 3 3 4 2 2 90.00 25 .00 5 5 3 4 3 5 4 5 
Diff 2 2 0 1 1 1 1 1 0 1 1 0 0 2 65 25 1 1 1 2 1 1 1 345 
Index 0.5 0.5 0 0 .33 0.25 0.25 0.5 0.25 0 0 .5 0.25 0 0 0.5 2.6 0.5 0.25 0.25 0.5 1 0.5 0.23 0.33 0.99 
Real index 0.48 

13 3 3 4 4 3 2 3 3 4 3 4 5 3 3 75.00 30.00 5 5 3 4 3 5 3 30 
Diff 1 1 0 1 1 2 1 1 0 1 0 1 1 1 50 20 1 1 1 2 1 1 0 320 
Index 0.25 0.25 0 0.33 0.25 0.5 0.5 0.25 0 0 .5 0 0.25 0.5 0.25 2 0.4 0.25 0.25 0.5 1 0.5 0.25 I) 00 0.91 
Real index 0.42 

14 3 3 4 3 3 2 3 3 3 3 5 5 3 2 6000 20 .00 5 5 3 4 3 4 2 20 
Diff 1 1 0 0 1 2 1 1 1 1 1 1 1 2 35 30 1 1 1 2 1 0 1 330 
Index 0.25 0.25 0 0.00 0.25 0.5 0.5 0.25 0.25 0.5 0.25 0.25 0.5 0.5 1.4 0.6 0.25 0.25 0.5 1 0.5 0 0.33 0.94 
Real index 0.40 

15 4 3 5 4 3 3 3 3 5 3 5 4 3 2 85.00 25.00 4 5 4 4 3 3 2 10 
Diff 0 1 1 1 1 1 1 1 1 1 1 0 1 2 60 25 0 1 2 2 1 i 1 340 

Index 0 0.25 0.25 0.33 0.25 0.25 0.5 0.25 0.25 0.5 0.25 0 0.5 0.5 2.4 0.5 0 0.25 1 1 0 .5 0.25 U.33 0.97 
Real index 0.46 

16 2 3 5 5 2 3 3 3 3 4 4 4 2 2 90.00 35 .00 5 5 4 3 '1 4 4 5 

Diff 2 1 1 2 2 1 1 1 1 2 0 0 0 2 65 15 1 1 2 1 2 0 1 345 

Index 0.5 0.25 0.25 0.67 0.5 0.25 0.5 0.25 0.25 1 0 0 0 0.5 2.6 0.3 0.25 0.25 1 0.5 1 0 0.33 0.99 
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Appendix:E, Calculation of Com pany Compatibilit'.{ Index 

Real index 0.48 

17 3 3 5 4 3 2 4 3 3 2 5 5 3 2 95.00 15.00 5 5 4 5 3 4 4 15 

Diff 1 1 1 1 1 2 2 1 1 0 1 1 1 2 70 35 1 1 2 3 1 0 1 335 

Index 0.25 0.25 0.25 0.33 0.25 0.5 1 0.25 0.25 0 0.25 0.25 0.5 0.5 2.8 0.7 0.25 0.25 1 1.5 0.5 0 u.33 0.96 

Real index 0.51 

18 2 5 5 3 3 1 3 3 5 3 4 3 3 3 76.00 20.00 5 5 3 5 3 4 3 25 

Diff 2 1 1 0 1 3 1 1 1 1 0 1 1 1 51 30 1 1 1 3 1 0 0 325 

Index 0.5 0.25 0.25 0.00 0.25 0.75 0.5 0.25 0.25 0.5 0 0.25 0.5 0.25 2.04 0.6 0.25 0.25 0.5 1.5 0.5 0 0.00 0.93 

Real index 0.47 

19 2 4 5 4 2 3 3 4 5 2 5 4 3 2 68 .00 25.00 5 4 2 4 2 4 2 32 

Diff 2 0 1 1 2 1 1 0 1 0 1 0 1 2 43 25 1 0 0 2 0 0 1 318 

Index 0.5 0 0.25 0.33 0.5 0.25 0.5 0 0.25 0 0.25 0 0.5 0.5 1.72 0.5 0.25 0 0 1 0 0 0.33 0.91 

Real index 0.40 

20 3 3 5 4 2 4 3 4 5 2 4 4 3 2 78 .00 10.00 5 4 4 4 2 4 2 12 

Diff 1 1 1 1 2 0 1 0 1 0 0 0 1 2 53 40 1 0 2 2 0 0 1 338 

lnqex 0.25 0.25 0.25 0.33 0.5 0 0.5 0 0.25 0 0 0 0.5 0.5 2.12 0.8 0.25 0 1 1 0 0 0.33 0.97 

Real index 0.44 

21 3 3 4 4 2 3 3 3 5 2 4 4 3 2 94 .00 34 .00 5 4 4 4 2 4 1 30 

Diff 1 1 0 1 2 1 1 1 1 () 0 0 1 2 69 16 1 0 2 2 0 0 2 320 

Index 0.25 0.25 0 0.33 0.5 0.25 0.5 0.25 0.25 0 0 0 0.5 0.5 2.76 0.32 0.25 0 1 1 0 0 0.67 0.91 

Real index 0.46 

22 3 3 4 4 2 2 3 3 4 2 4 3 3 2 85 .00 26.00 5 5 3 4 3 A 1 26 
Diff 1 1 0 1 2 2 1 1 0 0 0 1 1 2 60 24 1 1 1 2 1 0 2 324 

Index 0.25 0.25 0 0.33 0.5 0.5 0.5 0.25 0 0 0 0.25 0.5 0.5 2.4 0.48 0.25 0.25 0.5 1 0.5 0 0.67 0.93 
Real index 0.45 

23 3 3 3 4 3 1 3 4 4 2 5 3 4 1 75 .00 28.00 4 5 3 4 3 J 4 21 

Diff 1 1 1 1 1 3 1 0 0 0 1 1 2 3 50 22 0 1 1 2 I 1 1 329 

Index 0.25 0.25 0.25 0.33 0.25 0.75 0.5 0 0 0 0.25 0.25 1 075 2 0.44 0 0.25 0.5 1 0.5 0.25 0 33 0.94 

Real index 0.46 

24 3 5 4 5 3 1 5 2 4 2 5 3 2 1 92 .00 19.00 5 5 3 4 2 3 3 27 

Diff 1 1 0 2 1 3 3 2 0 0 1 1 0 3 67 31 1 1 1 2 0 1 0 323 

Index 0.25 0.25 0 0.67 0.25 0.75 1.5 0.5 0 0 0 25 0.25 0 0.75 2.68 0.62 0.25 0.25 0.5 1 0 0 25 0.00 0.92 
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Append ix:E, Calculation of Company Compatibil ity Index 

Real index 0.51 

25 2 5 4 3 4 1 4 3 5 3 5 5 2 2 76 .00 17.00 5 4 3 4 1 4 4 20 
Diff 2 1 0 0 0 3 2 1 1 1 1 1 0 2 51 33 1 0 1 2 1 0 1 330 
Index 0.5 0.25 0 0.00 0 0.75 1 0.25 0.25 0.5 0.25 0.25 0 0.5 2.04 0.66 0 .25 0 0.5 1 0.5 0 0 .33 0.94 
Real index 0.47 
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Appendix :E, Calculation of Com~;:rny Compatibility Index 

18-a 18-b 18-c on-I time akurat 
68 ,..c :; 65 91 .00 100.00 95.00 
6() ''', ''50 95.00 95.00 100.00 

45 8 15 4 5 5 
0.69 0.12 0.23 0.04 0.05 0.05 

85.00 75 .00 85.00 
20 6 25 10 

0.54 0.12 0.31 0.07 0.25 0.11 

~QJ 63.00 70 .00 95.00 
45 8 15 28 30 0 

0.69 0.12 0.23 0.31 0.30 0.00 

30.00 75.00 95.00 
35 18 15 61 25 0 

0.54 0.26 0.23 0.67 0.25 0.00 

30,-. 70 40, 5.00 95.00 100.00 
35 2 25 86 5 5 

0.54 0.03 0.38 0.95 0.05 0.05 

30 .,. 6,fl !, 55 15.00 80.00 90 .00 
35 8 10 76 20 5 

0.54 0.12 0.15 0.84 0.20 0.05 

30 60 55 80.00 90.00 95 .00 
35 8 10 11 10 0 

0.54 0.12 0.15 0.12 0.1 0 0.00 

20 30 30 70.00 80.00 85.00 
45 38 35 21 20 10 

0.69 0.56 0.54 0.23 0.20 0.11 
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Appendix:E , Calculation of Company Compatibility Index 

20 30 24 95.00 100.00 100.00 
45 38 41 4 0 5 

0.69 0.56 0.63 0.04 0.00 0.05 

-· 20 ,. ~o ·27..j 95 .00 80.00 90.00 
45 38 38 4 20 5 

0.69 0.56 0.58 0.04 0.20 0.05 

35 "' ~o 1~ 90.00 100.00 95.00 
30 8 20 1 0 0 

0.46 0.12 0.31 0.01 0.00 0.00 

! .: . 40 ~~·M.O · "' ~~J 70.00 100.00 90.00 
25 8 20 21 0 5 

0.38 0.12 0.31 0.23 0.00 0.05 

30 .19 ~?l 89.00 100.00 95.00 
35 28 30 2 0 0 

0.54 0.41 0.46 0.02 0.00 0.00 

171 73.00 100.00 95 .00 

'"25 30 24! 95.00 95.00 85.00 

25 ·'i\i 35 30 75.00 100.00 90 .00 
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Appendix:E, Calculation of C0mpany Compatibility Index 

241 85.00 100.00 95.00 

89.00 100.00 100.00 

35 4_Q_ 38] 94.00 87.00 100.00 

5Q1 85.00 100.00 95.00 
,,.~ 

70 72 70 78.00 100.00 87.00 

10 · " 75 73 89.00 100.00 100.00 

55 60 55 93.00 100.00 100.00 

50 57 56 82.00 87.00 90.00 
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Appendix:E, Calculation of Compa11y Compatibility Index 

691 97.00 100.00 100.00 

651 91.00 100.00 95 .00 
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Appendix:E, Calculation of Company Compatibility Index 

8-a 8-b 8-c total 
1080 1296 2538 800.00 
1000 300 2000 250.00 

80 996 538 550 
0.07 0.77 0.21 0.69 

1035 550 2500 100.00 
45 746 38 700 

0.04 0.58 0.01 0.88 

450 563 902 90.00 
630 733 1636 710 
0.58 0.57 0.64 0.89 

500 600 900 50.00 
580 696 1638 750 

0.54 0.54 0.65 0.94 ,_ 
450 890 1500 100.00 
630 406 1038 700 
0.58 0.31 0.41 0.88 

329 764 1290 50.00 
751 532 1248 750 
0.70 0.41 0.49 0.94 

788 900 1300 150.00 
292 396 1238 650 
0.27 0.31 0.49 0.81 

600 700 1200 100.00 
480 596 1338 700 
0.44 0.46 0.53 0.88 
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Appendix:E , Calculation of Company Compatibility Index 

734 678 1876 100.00 
346 618 662 700 

0.32 0.48 0.26 0.88 

350 700 1500 150.00 
730 596 1038 650 

0.68 0.46 0.41 0.81 ,,..- - -

200 430 600 200.00 
880 866 1938 600 

0.81 0.67 0.76 0.75 

500 500 1679 150.00 
580 796 859 650 

0.54 0.61 0.34 0.81 

400 700 1050 550.00 
680 596 1488 250 

0.63 0.46 0.59 0.31 

670 890 1700 700.00 
410 406 838 100 
0.38 0.31 0.33 0.13 

550 1120 1500 300.00 
530 176 1038 500 

0.49 0.1 4 0.41 0.63 

539 1200 1700 400.00 
541 96 838 400 

0.50 0.07 0.33 0.50 
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Appendix: E, Calculation of Company Compatibility Index 

700 1500 1600 500.00 
380 204 938 300 
0.35 0.16 0.37 0.38 

670 786 1099 200.00 
410 510 1439 600 

0.38 0.39 0.57 0.75 

450 250 540 450.00 
630 1046 1998 350 

0.58 0.81 0.79 0.44 

321 563 890 300.00 
759 733 1648 500 
0.70 0.57 0.65 0.63 

458 783 900 250.00 
622 513 1638 550 
0.58 0.40 0.65 0.69 

700 800 1500 32C .00 
380 496 1038 480 
0.35 0.38 0.41 0.60 

678 453 2100 255.00 
402 843 438 545 
0.37 0.65 0.17 0.68 

453 580 670 320.00 
627 716 1868 480 

0.58 0.55 0.74 0.60 
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260 760 1200 280.00 
820 536 1338 520 
0.76 0.41 0.53 0.65 
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Appendix E, Calculc1tion of Company Compatibility Index 

CAL-1 CAL-2 CAL-3 CAL-4 CAL-5 

CODE STK CODE 3-a CODE proj CODE 3-a CODE 1-a 
26 80 26 5 26 3 26 5 26 4 

1 13 1 3 1 3 1 3 1 1 
Diff 67 Diff 2 Diff 0 Diff 2 Diff 3 
index 0.84 Index 0.40 Index 0 00 Index 0.40 Index 0.75 
real index· 0.43 Realindex 0.34 Realindex 0.34 Real index 0.46 Real index 0.45 

2 0 2 3 2 1 2 4 2 3 
Diff 80 Diff 2 Diff 2 Diff 1 Diff 1 
Index 1 Index 0.4 Index 0.666667 Index 0.2 Index 0.25 
Real index 0.61 Realindex 0.43 Real index 0.40 Real index 0.42 Real index 0.48 

3 10 3 3 3 3 3 3 3 1 
Diff 70 Diff 2 Diff 0 Diff 2 Diff 3 
Index 0.875 Index 0.4 Index 0 Index 0.4 Index 0.75 
Real index 0.55 Real index 0.36 Real index 0.31 Real index 0.42 Real index 0.51 

4 85 4 3 4 5 4 4 4 1 
Diff 5 Ditf 2 Diff 2 Diff 1 Diff 3 
Index 0.0625 Index 0.4 Index 0.666667 Index 0.2 Index 0.75 
Real index 0.36 Realindex 0.31 Realindex 0.24 Real index 0.57 Real index 0.50 

5 95 5 2 5 3 5 5 5 1 
Ditf 15 Diff 3 Diff 0 Diff 0 Diff 3 
Index 0.1875 Index 0.6 Index 0 Index 0 Index 0.75 
Real Index 0.33 Realindex 0.29 Realindex 0.32 Real index 0.55 Real index 0.54 

6 100 6 4 6 3 6 5 6 3 
Diff 20 Ditf 1 Ditf 0 Diff 0 Diff 1 
Index 0.25 Index 0.2 Index 0 Index 0 Index 0.25 
Real index 0.38 Realindex 0.37 Real index 0.50 Real index 0.45 Real index 0.42 

7 50 7 3 7 3 7 4 7 2 
Ditf 30 Diff 2 Diff 0 Diff 1 Diff 2 
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Index 0.375 Index 0.4 Index 0 Index 0.2 Index 0.5 
Real index 0.40 Realindex 0.38 Realindex 0.40 Real index 0.51 Real index 0.57 

8 75 8 4 8 6 8 5 8 1 
Diff 5 Diff 1 Diff 3 Diff 0 Diff 3 
Index 0.06 Index 0.20 Index 1 00 Index 0.00 Index 0.75 
Real index 0.94 Real index 0.32 Realindex 0 64 Real index 0.59 Real index 0.56 

9 85 9 5 9 6 9 5 9 1 
Diff 5 Diff 0 Diff 3 Diff 0 Diff 3 
Index 0.06 Index 0.00 Index 1.00 Index 0.00 Index 0.75 
Real index 0.33 Realindex 0.47 Real index 0.68 Real index 0.55 Real index 0.46 

10 80 10 5 10 6 10 5 10 1 
Diff 0 Diff 0 Diff 3 Diff 0 Diff 3 
Index 0.00 Index 0.00 Index 1.00 Index 0.00 Index 0.75 
Real index 0.29 Realindex 0.35 Real index 0.44 Real index 0.52 Real index 0.53 

11 80 11 5 11 3 11 5 11 2 
Diff 0 Diff 0 Diff 0 Diff 0 Diff 2 
Index 0.00 Index 0.00 Index 0.00 Index 0.00 Index 0.50 
Real index 0.41 Real index 0.30 Real index 0.40 Real index 0.48 Real index 0.58 

12 95 12 4 12 3 12 5 12 2 
Diff 15 Diff 1 Diff 0 Diff 0 Diff 2 
Index 0.19 Index 0.20 Index 0.00 Index 0.00 Index 0.50 
Real index 0.40 Realindex 0.43 Real index 0.46 Real index 0.47 Real index 0.48 

13 0 13 3 13 3 13 4 13 3 
Diff 80 Diff 2 Diff 0 Diff 1 Diff 1 
Index 1.00 Index 0.40 Index 0.00 Index 0.20 Index 0.25 
Real index 0.57 Real index 0.36 Real index 0.41 Real index 0.42 Real index 0.42 

14 0 14 4 14 2 14 5 14 3 
Diff 80 Diff 1 Diff 1 Diff Diff 1 
Index 1.00 Index 0.20 Index 0.33 Index Index 0.25 
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Appendix:E , Calculation of Company Compatibility Index 

Real index 0.55 Real index 0.56 Realindex 0 39 Real index Real index 0.40 

15 30 15 4 15 2 15 4 15 4 

Diff 50 Diff 1 Diff 1 Diff Diff 0 
Index 0.63 Index 0.20 Index 0.33 Index Index 0.00 
Real index 0.52 Realindex 0.48 Real index 0.28 Real index Real index 0.46 

16 0 16 3 16 3 16 3 16 2 
Diff 80 Diff 2 Diff 0 Diff Diff 2 
Index 1 Index 0.4 Index 0 Index Index 0.5 
Real index 0.39913 Realindex 0.484446 Real index 0.455556 Real index Real index 0.483603 

17 0 17 5 17 3 17 4 17 3 
Diff 80 Diff 0 Diff 0 Diff Diff 1 
Index 1.00 Index 0.00 Index 0 00 Index Index 0.25 
Real index 0.56 Realindex 0.41 Real index 0.45 Real index Real index 0.51 

18 25 18 4 18 1 18 4 18 2 
Diff 55 Diff 1 Diff 2 Diff Diff 2 
Index 0.69 Index 0.20 Index 0.67 Index Index 0.50 
Realindex 0.39 Real index 0.27 Real index 0.36 Real index Real index 0.47 

19 20 19 5 19 3 19 3 19 2 
Diff 60 Diff 0 Diff 0 Diff Diff 2 
Index 0.75 Index 0.00 Index 0.00 Index Index 0.50 
Realindex 0.40 Realindex 0.32 Real index 0.33 Real index Real index 0.40 

20 25 20 5 20 3 20 3 20 3 
Diff 55 Diff 0 Oiff 0 Diff Diff 1 

Index 0.69 Index 0 00 Index 0 00 Index Index 0.25 
Realindex 0.34 Real index 0.28 Real index 0.37 Real index Real index 0.44 

21 10 21 5 21 3 21 4 21 3 
Diff 70 Diff 0 Diff 0 Diff Diff 1 
Index 0.88 Index 0.00 Index 0.00 Index Index 0.25 
Realindex 0.38 Real index 0.24 Real index 0.28 Real index Real index 0.46 
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22 0 22 5 22 2 22 4 22 3 
Diff 80 Diff 0 Diff 1 Diff Diff 1 
Index 1.00 Index 0.00 Index 0.33 Index Index 0.25 
Real index 0.46 Realindex 0.23 Real index 0.20 Real index Real index 0.45 

23 5 23 4 23 1 23 2 23 3 
Diff ' 75 Diff 1 Diff 2 Diff Diff 1 
Index 0.94 Index 0.20 Index 0.67 Index Index 0.25 
real!ndex 0.48 Realindex 0.29 Realindex 0.25 Real index Real index 0.46 

24 16 24 4 24 1 24 4 24 3 
Diff 64 Diff 1 Diff 2 Diff Diff 
Index 0.80 Index 0.20 Index 0.67 Index Index 0.25 
Realindex 0.43 Realindex 0.35 Real index 0.32 Real index Real index 0.51 

CODE STK CODE 3-a CODE proj CODE 3-a CODE 1-a 
.,,-- , , 25 22 25 5 25 2 25 5 25 2 

Diff 58 Diff 0 Diff 1 Diff Diff 2 
Index 0.73 Index 0.00 Index 0.33 Index Index 0.5 
Realindex 0.34 Realindex 0.23 Realindex 0.31 Real index Real index 0.47 
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RANK 
CODE REAL INDEX RANK CODE REAL INDEX 

1 0.4035 1 25 0.2677 
2 0.4675 2 22 0.2691 
3 0.4303 3 21 0.2718 
4 0.3962 4 20 0.2856 
5 0.4025 5 19 0.2900 
6 0.4264 6 18 0.2978 
7 0.4531 7 23 0.2979 
8 0.6107 8 24 0.3224 
9 0.5006 9 15 0.3483 

10 0.4251 10 16 0.3645 
11 0.4316 11 14 0.3809 
12 0.4460 12 17 0.3858 
13 0.4384 13 4 0.3962 
14 0.3809 14 5 0.4025 
15 0.3483 15 1 0.4035 
16 0.3645 16 10 0.4251 
17 0.3858 17 6 0.4264 
18 0.2978 18 3 0.4303 
19 0.2900 19 11 0.4316 
20 0.2856 20 13 0.4384 
21 0.2718 21 12 0.4460 
22 0.2691 22 7 0.4531 
23 0.2979 23 2 0.4675 
24 0.3224 24 9 0.5006 
25 0.2677 25 8 0.6107 
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AppendiX F, Stat1st1cal Calculation 

CODE STK ORDER 17-A 17-b 17-f 19-b 19-c 19-d 19-e 

26 80.00 20 00 ru! '''" 5\" . ;'r s'i 5 4 3 4 
. ..: ';:: . <t°(fi. t:' :·:& 

4 85.00 15.00 '~5, r 5 ~~IK._2 5 • 3 3 4 4 4 9 ,,,,,,JvtBi.~i:cW,,,,.,,,1 

Diff 5 5 1 0 0 2 1 1 0 Row1 
Index 0.06 0.25 0.25 0.00 0.00 0.40 0.25 0.33 0.00 C. Code 4 9 10 
Real index 0.17 Mean 0.171759 0.127315 0.05 

Standard Error 0.052309 0.046642 0.033333 

9 85.00 15.oo u.·.~'1l.. .. ~~ .i\i:~.!i1 5 4 4 5 Median 0.25 0.0625 0 
Diff 5.00 5.00 1.00 0.00 0.00 0.00 0.00 1.00 1.00 Mode 0.25 0 0 
Index 0.06 0.25 0.25 0.00 0.00 0.00 0.00 0.33 0.25 Standard Deviation 0.156926 0.139927 0.1 
Real index 0.13 Sample Variance 0.024626 0.019579 0.01 

Kurtosis -1.80588 -2.09119 1.1875 

10 80.00 20.00 t , -';;§ · , ,_4, _; .t~J 5 4 3 4 Skewness 0.043221 0.337721 1.6875 
Diff 0.0C 0.00 1.00 1.00 0.00 0.00 0.00 0.00 0.00 Range 0.4 0.333333 0.25 
Index 0.00 0.00 0.25 0.20 0.00 0.00 0.00 0.00 0 00 Minimum 0 0 0 
Real index 0.05 Maximum 0.4 0.333333 0.25 

Sum 1.545833 1.145833 0.45 

18 75.CJO 2s.oo k .i.? .:, ·, i: s~~;
0
s· 5 4 4 5 Count 9 9 9 

Diff 5.00 5.00 1.00 0.00 0.00 0.00 0.00 1.00 1.00 Confidence Level(95,0%) 0.120624 0.107557 0.076867 
Index 0.0€ 0.25 0.25 0.00 0.00 0.00 0.00 0.33 0.25 

Realinder. 0.13 4 9 10 
median 0.25 0.0625 0 

22 100.00 o.oo u:::..a~:: §.~,..t· .. , 5 3 3 5 max 0.4 0.333333 0.25 
Diff 20 .00 20.00 1.00 0.00 0.00 0.00 1.00 0.00 1.00 min 0 0 0 
Index 0.25 1.00 0.25 0.00 0.00 0.00 0.25 0.00 0.25 mean 0.171759 0.127315 0.05 
Realindex 0.22 

26 80.00 20.00 i', 4 5 5 5 4 3 4 

ideal# 100.00 20.00 \~-. 5 . ~if;'.:;·. 5 5 5 5 5 
,!..._ -

Diff 20 0 1 0 0 0 1 2 

Index C.25 0.00 0.25 0.00 0.00 0.00 0.25 0.67 0.25 

Real index 0.19 
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AJJJJer1u 1x. r- , .::>Li::lll~ l!Ci::11 \..,i::IICUli::ILIUI 1 

10 -
18 22 26 

0.127315 0.222222 0.185185 
0.046642 0.105775 0.073201 

0.0625 0.25 0.25 
0 0.25 0.25 

0.139927 0.317324 0.219603 
0.019579 0.100694 0.048225 
-2.09119 5.35383 2.168229 
0.337721 2.145181 1.324904 
0.33.'3333 1 0.666667 

0 0 0 
,..,. 

0.333333 1 0.666667 
1.14sa33 2 1.666667 

9 9 9 
0.107ti57 0.243917 0.168802 

18 22 26 
0.0625 0.25 0.25 

0.333333 1 0.666667 
0 0 0 

0.127315 0.222222 0.185185 
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Appendix :F, Statistical Calculation 

CODE 3-a 3-b 3-c 5-b 5-c 5-f 6-a 6-1 6-j 7-a 7-b 7-c 11-a 11-b 11-h 14-c 14-d 14-h 

26 5 4 5 4 3 4 3 2 3 4 3 5 3 2 3 4 3 5 

4 4 ', 5 3 3 4 4 4 4 3 5 5 3 4 4 3 4 3 

Diff 1 0 0 1 0 0 1 2 1 1 2 0 0 2 1 1 1 2 

Index 0.20 0.00 0.00 0.25 0.00 0.00 0.33 1.00 0.33 0.25 0.67 0.00 0.00 1.00 0.33 0.25 0.33 040 

Real index 0.30 

9 5 5 5 5 4 5 5 1 4 3 5 4 1 4 5 5 5 5 

Diff 0 1 0 1 1 1 2 1 1 1 2 1 2 2 2 1 2 0 

Index 0.00 0.25 0.00 0.25 0.33 0.25 0.67 0.50 0.33 0.25 0.67 0 .20 0.67 1.00 0 .67 0 .25 0.67 0.00 

Real index 0 

10 5 5 5 4 4 5 5 2 2 5 5 5 2 3 4 4 5 4 

Diff 0 1 0 0 1 1 2 0 1 1 2 0 1 1 1 0 2 

Index O.OC 0.25 0.00 0.00 0.33 0.25 0.67 0.00 0.33 0.25 0.67 0.00 0.33 0.50 0.33 0.00 0.67 0.20 

Real index 0.27 

18 4 3 5 4 3 3 •:. 2 2 3 4 3 5 3 2 4 4 3 5 
Diff 1 . 0 0 0 1 1 0 0 0 0 0 0 0 1 0 0 0 ' 
Index 0.20 0.25 0.00 0.00 0 .00 0.25 0.33 0.00 0.00 0.00 0 00 0.00 0.00 0 00 0.33 0.00 0 .00 0.00 

Real index 0.08 

22 4 5 5 4 3 3 4 3 2 4 2 5 3 2 4 5 3 4 

Diff 1 1 0 0 0 1 1 1 1 0 1 0 0 0 1 1 0 1 
Index 0.20 0.25 0.00 0.00 0 .00 0 .25 0.33 0.50 0.33 0.00 0.33 0.00 0.00 0.00 0.33 0.25 0.00 0.20 
Real index 0 

,,_ 
26 5 4 5 4 3 4 3 2 3 4 3 5 3 2 3 4 3 5 

Ideal# 5 5 5 5 4 5 5 1 4 3 5 4 1 4 5 5 5 5 
Diff 0 1 0 1 1 1 2 1 1 1 2 1 2 2 2 1 2 0 
Index 0.00 0.25 0.00 0.25 0.33 0 .25 0.67 0.50 0.33 0.25 0.67 0.20 0.67 1.00 0.67 0.25 0.67 0 00 
Real index 0.39 

/ 
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Appendix: F, Stafl'Stical Calculation 

Row1 
4 9 10 18 22 26 

Mean 0.297222 0.386111 0.265741 0.075926 0.165741 0.386111 
Standard E 0.074234 0.066752 0.056711 0.030436 0.039086 0.066752 
Median 0.25 0.291667 0.25 0 0.2 0.291667 
Mode 0 0.25 0 0 0 0.25 

Standard [ 0.314946 0.283204 0.240606 0.129128 0.165829 0.283204 
,,-

Sample Va 0.089191 0.080204 0.057891 0.016674 0.027499 0.080204 
Kurtos:s ~ .103485 -0.44893 -0 .8475 -0 .20981 -1 .1927 -0.44893 
Skewness 1.243719 0.440533 0.449133 1.256499 0.313854 0.440533 
Range 1 1 0.666667 0.333333 0.5 1 

Minimum 0 0 0 0 0 0 
Maximum 1 1 0.666667 0.333333 0.5 1 
Sum 5.35 6.95 4.783333 1.366667 2.983333 6.95 
Count 18 18 18 18 18 18 
Confidence 0.156619 0.140834 0.119651 0.064214 0.082465 0.140834 

4 9 10 18 22 26 
median 0.25 0.291667 0.25 0 0.2 0.291667 
max 1 1 0.666667 0.333333 0.5 1 

min 0 0 0 0 0 0 
mean 0.297222 0.386111 0.265741 0.075926 0.165741 0.386111 
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