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ABSTRACT 

Organizational systems performance measurem~nt is a critical 

component in the general management process. Being one of the perfor­

mance measures, productivity has an increasing popularity nowadays. 

Usage of the term "productivity" should be based on an analytical 

framework including methodologies and tec~niques of measurement. 

This thesis covers a systematic approach for productivity 

measurement, evaluation and improvement. A productivity improvement 

procedure is suggested. The procedure includes a methodology fOF 

productivity measurement which is tested on an existing company. 

Furthermore, ways of specifying dominant factors of productivity and 

potential factors of productivity improvement were investigated 

analytically. 
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OZET 

Performans olc;UmU, organizasyonel ·sistemlerin genel yonetim 

sUrecinde onemli bir yer tutar. GUnUmUzde, "Uretkenlik" giderek 

yayglnlasan bir basarl olc;UtU durumuna gelmistir. Ancak, bu terimin 

kullanlml, olc;Um yontem ve tekniklerinin tanlmlanmlS oldugu bir bilim­

sel temel e daya nd lr11ma 1 ldlr. 

Bu c;allsma: Uretkenlik olc;Um, degerlendirme ve gelistirme 

faaliyetlerine sistemsel bir yaklaSlml icermektedir. Bu yaklaSlm 

baglamlnda, bir Uretkenlik gelistirme yontemi onerilmis, beraberin­

de olusturulan Uretkenlik olc;UmUne yonelik metod ise bir Uretim 

sirketinde uygulanmlstlr. Ayrlca, Uretkenligi belirleyen ve arttl­

rllmasl aClslndan onem taSlyan faktorlerin saptanma yonte~leri 

analitik olarak irdelenmistir. 

" . 
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I. INTRODUCTION 

Usage of the term "productivity", by almost every discipline and 

profession to promote and market their solutions to the organizational 

problems, has an increasing trend now~days. Due to the competition 

aroused from the implementation of export or.iented new monetary poli­

cies: "produGtivity appears to be a term and concept ~apturing the 

attention of managers in all types of organizations and at all levels 

within those organizations". (l)x However, it is still a confused and 

misused term. Constraction of a conceptual framework, including 

disciplined definitions of related terms and systematic descriptions 

of related concepts is necessary. Improvement starts with measurement, 

evaluation and control, which necessitates a sound analyticol frame-

work (including methodologies and techniques of measurement, evaluation 

and control) based on the. above mentioned conceptual framework. 

"Organizational systems performance measurement" can be thought 

as a component in the gef)era 1 management process. Dependi ng upon the 

definition of boundaries, an organizational system can be, a nation, ,a 

region, an industry, a firm, a djvision, a work group or even an 

(x) Numbers .enclosed in brackets refer to the references at the end 

.. 
. ;. 
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individual. By specifying the boundaires we define our "unit of 

analysis". This allows us to accurately define inputs, transforma­

tions, outputs and outcomes from the system. "Once we defi ne major 

outputs and inputs we can begin to develop measures, ratios and 

indexes with which to monitor" (2) performance indicators of the 

organizational system. 

We can measure the performance of an organizational system 

for strategic purposes, for tactical purposes, for planning purposes 

or for other managerial purposes. Although measurement purposes are 

common, evaluation criteria change in accordance with the position 

and the responsibilities of the decision maker in the organizational 

system. For example, let us take a firm as our unit of analysis. 

Investors, long range and short range lenders are concerned \,/ith 

strictly financial measures. Classical managerial control ratios, 

derived on the income statement and the balance sheet are their 

evaluative criteria. However the operating manager of the firm.is 

concerned with the performance criteria and measures related to 

the whole conversion process of financial inflow to financial outflow. 

He has to differentiate between short-term and long-term determinats 

of aggregate performance and specify internally controlled and 

externally imposed adjustments. Furthermore he is interested in the 
-

extension of the integrated structure of performance criteria to 

lower levels of the organizational system. 
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In general, we can classify the measures of organizational 

system performance in seven distinct but not mutually exclusive 

categories: effectiveness, efficiency, productivity, quality, pro­

fitability, quality of worklife, innovation. Obviously, managers 

will weigh the measures differently, partly because of their dif­

ferent subjective judgements and partly because of the different 

organizational characteristics. 

Performance measurement system, is a decision support 

system monitoring the organizational system performance by the 

indicators of the above mentioned performance measures. 

1.1. Basic Concepts and Definitions 

Effectiveness is a measure of accoplishment of managerial 

objectives, i.e. producing the "right things" (quality and quantity) on 

time. Efficiency is a measure of standardization in consumption of 

resources, i.e the ratio of expected resource consumption over actual 

resource consumption. Then, 
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Productivity :. Effectiveness x Effic·iency 

Production is a transformation process of inputs to outputs while 

productivity is a measure on the relationship of the two and can 

be expressed in terms of effectiveness and efficiency measures. 

From another point of view: a commonly accepted definition 

is "Productivity is)a relationship ,(usually a ratio or an index) 

between quantities of outputs (goods and/or services) produced by 

a given organizational system and quantities of inputs (resources) 

utilized by that organizational system to produce those same 

outputs" (3) Tha tis, 

Producti vity = Outputs 
Inputs 

The main problem in quantifying outputs and inputs of an organizational 

system is the absence of common physical units. This is solved by 

expressing outputs and inputs by their value in terms of the ;commonly 

used monetary unit. 8owev~r, the decreasin~ purchasing power of 

money through 'Jime :;_n10 inflationary economic circumstances leads to· 

,extensive usage of various deflators in index calculations. Other 

. p'roblems of productivity analysis which should be pointed out (at 

.:,. 
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least conceptually) are: dealing with qualitative changes in particular 

inputs or outputs through time and combining different product (or input) . 

types into meaningful aggregates. 

First, there are two major categories of productivity measures: 

static productivity ratios and dynamic productivity indexes. The ratio 

of output quantities to input quantities (both referring to the same 

period of time) is called a static productivity ratio. e.g. 

Outputs 1985 

Inputs 1985 

Dynamic productivity indexes represent ratio of the measurements of 

two time periods. 

For example: 

Productivity ratio 1985 

Productivity ratio 1984 

Furthermore, producti yi ty measures are ca tegori zed accordi ng to the 

number of inputs included in the denominator of the productivity 

equation. If all of the inputs are included, it is called a total 

factor productivity measure whereas. if some of the inputs are 

. included, it is called a multi-factor productivity.measure and if 

only one input is included it is called a partial productivity 

measure. 
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All of the outputs are included in total factor, all or some of the 

outputs are included in multi and partial factor productivity measures. 

Tota 1 Outputs 

Tota 1 Inputs 

Outputs 

Labor, Capital, Material,Energy 

Output 
and 

Labor 

are good examples of total, multi and partial factor productivity 

measures respectively. 

Increasing the number of input/output factors included in the 

productivity measures results in meeting the managements need "to 

understand the 1inkages between partial effects and combined effects 

in order to identify causes of improvements as well as the factors 

limiting their benefits". (4) 

Profitability is a measure or set of measures of the relation­

ship between financial resources and uses for these financial resources. 

(e.g. Revenues 

Costs 
Return of AssetsJReturn on Investments) 

. Profitability is a function of productivity and price recovery. In 

other words, a fi rm can increase profit by producti vi tyimpro¥ement 

and/or by price recovery. Productivity, caused by changes in capa­

city utilization and/or changes in efficiency is thought as the 

"contro 11 ab 1 ell e 1 ementof profi tabi 1 ity. Whereas pri ce recovery, 



showing the degree to ·which input cost changes are passed onto output 

prices, is lIuncontrollableli i.e imposed by the market conditions. 

The relationship between productivity, price recovery and profitability 

is depicted by the model in Figure 1.1 (American Productivity Center, 

1978) 

Output Quanti ty Umt - x Value - Sold Pnce 

0 Q {> 
Profi tabi 1 i ty - Producti vi ty x Price Recovery -

-0 {) -0 
Input 
Value Quanti ty used x Umt cost 

Figure 1.1 Relationship Between Productivity, Price Recovery and 

Profi tabil i ty. 

Decomposition of profitability into productivity and price recovery 

components enables the operations manager to analyse sources of 

profits. It is obvious that, being a firm generating profit from 

long~erm productivity improvements, should always be preferred to 

being a firm generating profit from short term price recoyery, whereas 
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traditional financial analysis would not observe any difference 

between these two cases. 

1 . 2. Preva i 1 i ng Approaches 

8 

Thi s study wa s s ta rted wi th a li tera ture survey of prevail i ng 

approaches to productivity. The approaches, methodologies and measu­

rement techniques available in the productivity related topics can be 

categorized ~s follows: 

1.2.1. Action-Based Programs and Surrogate Approacbes 

The common characteri s fi c of these approaches is tha t they try to 

achieve productivity improvements without productivity measurement, 

. evaluation and control. 

Action based programs are involved in determination of productivity 

improvement projects in a systematic manner. Completion of each 

project should solve some of the bottleneck productivity problems 

and should be follow~d by the start of a new project determined by 

going through a prepared checklist (5), (6). 
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"A surrogate productivity measurement approach is one that does not 

measure productivity directly but measures something that is highly 

correlated with productivity" (7) It is assumed that measurement, 

evaluation, control and improvement of surragate factors will result 

in productivity improvements. 

Some references for surrogate approaches are The Common Staffing 

Study (8), Benefit/CostAnalysis (9)J Managing Productivity by 

Objectives (10) and Productivity Audits and Checklists (11),(12). 

L 2.2. Producti vi ty-Cos t-Profi tabi 1 ity Approach 

The "producti vity-cos t-profi tabil ity" (P-C-P) s ys tern is developed 

under the requirement of "a productivity analysis framework \vhich 

woul d faci 1 itate traci ng the effects of any producti vi ty-improvi ng c 

innovation on each link in the complex network of interacting rela­

tionships being.managed." (13) Briefly summarized, it integrates 

three levels of measurement and analysis the network of productivity 

relationships. the structure of cost relationships and the managerial 

contro 1 ra ti os. 
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By Using the model of "network of productivity relationships", this 

approach emphasizes that, a change in any component such as output 

per man-hour, can be a result of either changes engendered within 

that c~mponent or passive resultant of changes initiated elsewhere 

in the network. 

The analysis must be extended to include the economic effects of 

productivity improvement innovations in or~er to enable management 

to evaluate the net benefits and give effective decisions~ "Structure 

of costs" is superimposed on to the network of productivity relation­

ships to analyse the cost effects. Taking the importance of the rate ,I 

of profit on investment in to account, the productivity network and 

structure of costs are integrated \'Jith the "managerial control ratios 

model". 

.fv1anagerial control ratios model, facilitates tracing interactions 

among average product prices, total unit costs, capacity utilization, 

the productivity of fixed investment'and the internal allocation of 

investment between fixed and working capital and partial effects of 

variations of each of them on the rate of profit on total investment. 

P.c.P. model is depicted in Figure 1.2 



Fixed 
Costs 
Total 
Costs 

Wage -~ 
Rates 

Wage 
'Costs 
Total 
Cost 

Figure 1.2 

Material 
Costs 
Tota-I-

Mater;al 
Pric~ 

r---o-':::::....--:;-~--;;-=.-t- Rates 0 f 
Fixed 
Cha(~ec; and 
Uli:iliJ\ion 

Fixed Investment 

11 

Productivity Network, Cost Structure 

and Managerial Control Ratios (14) . 
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1.2.3. Normotive Productivity Measurement Methodology and Multi Criteria 

Performance, Productivity Measurement Technique 

This methodology uses structured group processes in the development 

stage of productivity measures. The implicit assumption is: without 

support from all levels of management and Labor, productivity impro­

vement can not be achieved. After the generation of a prioritized 

list of productivity measures by execution of structured group 

processes such as Nominal Group Technique or Delphi Technique, the 

II productivi ty measurement system outl i ne" is constructed by produc­

tivity analysts. This is followed by review,discussion, potential 

revision and approval of the draft by the participants and integration 

and implementation of the productivity measurement system by the 

productivity analysts. The final step is continous monitoring of 

the measurement system and feedback to the participants in hopes of 

identifying productivity improvement opportunities. For further 

reference Sink (15) is recommended. 

Multi Criteria Performance, Productivity Measurement Technique 

SUggests that, the productivity measures generated by the usage of 

structured group processes should be aggregateo acc~rding to the 

subjective preferences of the operations manager. 

Productivity can be defined as lithe ratio of performance toward 

organizational objectives to the totality of input parameters-" (16). 
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The problem is the multi-dimensional goal structure of organizations 

which is solved by the usage of mUlti-attribute utility theory (17) 

to combine performance measures related to each organizational 

objective in a single aggregate measure. 

IIThi s number then represents the' perceived value of efforts resul ting 

in performance toward the perceived objectives ll (18) 

1.2.4-. Factorial Productivity Measurement ~1odels 

As mentioned in section 1.1 these models are called, partial factor, 

multi factor or total factor productivity measurement models according 

to the number of input factors included in the productivity measure. 

Partial factor productivity measurement models, including 

only one of the input factors in the' productivi ty measure are the most 

primitive of all. Common examples are output per man-hour, value added 

per man-hour, output per unit material etc. 

The main defect of these models is that, they ignore the interaction 

between partial measures of various inputs which can easily lead to 

erronious"" results. 

As a typical example, consider a firm increasing outputs by 

optimizing machine utilization: using output per man-hour as the 

'. 
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only measure, the analyst will observe an increase in productivity, 

whil e 1 abor productivity i s actually unchanged. 

Both multi-factor and total factor productivity measurement 

models are based on blending the inputs of an organizational system 

together and comparing the resulting aggregate input with the total 

output of the same system. The major difference between these 

approaches is the number of inputs and outputs included in the model. 

14 

In multi-factor productivity measurement models (MFpr~M) , human, 

material, capital and energy are taken as inputs and only operational 

outcomes of the system are taken as outputs of the model. One of ,the 

best examples for this type of models is, Sink's ~1FPMM(15) which is 

a dynamic, aggregated, indexed and computerized approach. It is based 

on the premise that profitability is a function of productivity and 

pri ce recovery. 

MFPMM generates a series of ratios and indexes to provide additional 

insight into the effects of, each factor on total productivity, price 

recovery and profitabili~y. Quantitiy, price and value (or any two) 

of each output and input in both base and current periods are 

necessary for the productivity analysis. 
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For total factor productivity measurement models the starting reference 

is. Craig and Harris (19) and the most up to date references are Sumanth 

(20), (21), (22). Sumanth's model is a "product-oriented total productivity 

model, which provides total productivity indices by each product (or at 

least by each major product), in addition to an aggregate index"(21) 

and presumably is a more useful tool for a company's management than 

the aggregate models. This model includes dividents from securities, 

interest from bonds and other incomes as additional outputs and working 

capital and other expenses as additional inputs. 

other studies on total factor model building are due to Hamlin (23), 

Mundel (24),(25), Taylor and Davis (26) and Hines (27). 

The ns thesi s of GorgUc (28) on productivi ty measurement and 

the study of Oral (29) which describes and analyses productivity 

improvement as a component of competitive power should be mentioned 

as they've valuable findings of this literature survey. 

1.3 Producti vity :1anagement 

Productivity management is a conti nous process havi ng fou-r' 

phases, measurement, evaluation, planning and improvement. Measurement 
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is the first step in this Productivity-Cycle which necessitates 

construction of a model, based en historical data to explain past 

behaviour of the system and its' performance criteria. Evaluation is 

interpretation of the factors effecting the system behaviour, by 

the use of productivity analysis techniques. Planning involves 

predictive use of the model to see the expected response of the 

system to certain changes that may be imposed on the system by 

outside factors or that are due to manageri~l decisions. 

This is followed by the implementation of productivity improvement 

projects designed in the planning phase. Continous control on 

implementation is n-eces5ary to provide feedback for forth-coming 

ana ly5 is. 

1.3.l~- Productivity Improvement Procedure (PIP) 

Based on the conceptual framework and the above mentioned 

prevailing approaches a.Productivity Improvement Procedure is proposed 

dnd the process flowchart is depicted in Figure 1.3 



,. , .. 
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Figure 1.3. Process Flowchart of the 

t·· 'Productivity Improvemen.tProcedure 
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The first step is specification of parameters of the productivity 

analysis. These parameters are basically the unit of analysis, base 

period, time length of analysis periods and the number of periods to 

be analyzed. All productivity measurement models require collection 

of quantity; price and value (or any two) data for each of the analysis 

periods. 

Analysis of past data will enable the manager to see the sources 

of profits Or losses and dominant factors of bottlenecks. The produc-: 

tivity measurement model i nvol ves many variabl es and i nterrel a ti onshi ps. 

Sensitivity analysis, showing to which extent the system and the 

performance criteria are effected by a given incremental change of each 

variable, will help in specifying potential factors of improvement. 

In order to have an idea about the results of productivity improvement 

project~.management should perform variou$ scenario analysis. where 

more than one varriable of the productivity model change at a time. 

Further the management can obtain a probability statement o~ 

the resul t of the "best" scenario by the use of risk simutation method. 

This step requires specification ofprobablllty distributions of possible 

changes in the model variables. 

Controllable factors of the organizational system can be analyzed by 

the deterministic appraisal method but the necessity of the usage of 

probabilistic scenario analysis for uncontrollable factors is quite 

evident. 

, " '. ," ."~ ',~': 
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1.3.2. Content of the Thesis in Terms of PIP 

The thesis·involves construction of a productivity measurement 

and evaluation methodology. 

Model building effort was practiced on an existing company. Data 

processing was simplified via the use of a table handling computer 

package. 

Development of effective means of productivity measurement 

and tools for the analysis of dominant and potential factors of 

productivity of an organizational system were the main issue of this 

study. 

The following is suggested to be a useful material in the measurement 

and evaluation phases of the productivity management process . 

. ,; 
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II. APPLICATION 

It is a commonly accepted fact that,any productivity analysis 

should be based on a valid productivity measurement model. An existing 

company was taken as the unit of analysis which obviously was the 

object of the modeling study. 

This chapter covers: description of the company, specification of the 

parameters of the productivity analysis, data collection and model 

construction effort. 

2.1. Description of the Company 

The unit of analysis is a company from the automotive by-product 

sector, which is established on a 100 decars of land, where the buil­

dings area. is 10500 square. meters. 

The firm produces all kinds of wheels. for wehicles (except for automobiles) 

which are: 

i. truck, bus anditrailer wheels 

ii. tractor and agricultural vehicle wheels and 

iii. light commercial vehicle wheels' 
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In brief, wheel manufacturing can be described as combining 

press formed disc by means of welding or riveting to the wheel-rim 

which is actually hot-formed steel for trucks and sheet metal for 

tractors and light commercials. 

Production capacity of the firm(300.000 units/year in one shift) is over 

the domestic demand. The firm started production in 1981 and captured 

42% of the domestic market at the end of 1983, by a 63% rise in the 

sales volume compared to that of the previous year. Besides this, 

export possibilities are being investigated .in order to increase the 

capacity utilization. The capital base was enlarged after the reor-

ganization and the restructuring in mid 1983. 

2.2. Operations Flowchart of the Organizational System 

Specification of the unit of analysis brings us to the step 

of definition of the inputs, transformations, outputs and outcomes of 

'the system .. A company can always be taken as an 'organizational system 

involved in the transformation of a financial inflow to a presumably' 

(but unfortunately not always) greater financial outflow. In producer 

firms, the financial inflow is transformed into the inputs of production 

which arethen corverted to the outputs, of the system. Financial outflow 
p. 
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can be realized only by marketing the finished products. 

Including all the transformationsin the organizational system, 

the departmental operations flowchart can be utilized as: 

i. a tool for the definition of inputs and outputs 

ii. a checklist for the data collection 

iii.a base for the model construction 

Operations flowchart of the unit of analysis is depicted in Figure 

2.1. 

2.3. Parameters of the ~odel 

Parameters of the model were specified during a productivity 

related discussion with the assistant general manager of the company. 

It should be noted that, being the decision maker his preferences 

played a dominant role in the decision process. 

Base period selection was bas'ed on the premise that it should 

represent the II normal II operating conditions as mucs as possible. 

The. years 1981 and 82 were assumed to be the transition period covering 

the time segment spent on learning the technology and ,implementation 
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of new products. 

Although 1983 seemed suitable for a yearly analysis, lack of an 

effective management information system before the reorganization 

made data collection impossible for the first five months of the 

year. 

January 1984 was selected to be the base period of the 

productivity analysis covering the first half of 1984. Data 

availability for the six,month1y periods was verified on the 

operations D10wchart. 

2.4. Data Collection 

Determination of the unit of analysis and specification of 

the model parameters were followed by the definition of the outputs 

and inputs of the organizational system. Finished and semi-finished 

goods were defined to be the outputs and human, capital, material 

24 

and energy were defined to be the inputs of the multi-factor produc­

tivity measurement model. As it is obvious from the opetqtions flowchq'rt 

scrappes, general managerial costs, production overheads and financial 

costs were not included in the model. Inp~ts and outputs were further 
:. ·:"}}~5j~~Jt.~~:. '. 

disaggrega.ted by class, type and level ·,~N:~r~r:chy.. Lack of reliable 
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periodic data for some levels of inputs or outputs resulted in the 

exclusion of these variables from the model. It was suggested by 

the prevailing approaches that, the accounting records usually cover 

the necessary data for productivity analysis. Although this was 

not the case, accounting systems of the company had been investigated 

to provide a sound backgvound for model construction. 

2.4.1. Data Classification 

Quantitiy, price and value (or any two) of each input and 

output in each of the analysis periods are the necessilry data for 

productivity analysis. 

Stages of the data collection can be summarized follows: 

2.4. 1 • 1. Sa 1 es .... ;~ 

Only finished product sale~:were included in the model. That 

is, component sales and scrap sa-Ies were disregarded because of tne 

BOGAIlClUWlVERSl1ES\ KillUPHM 



lack of reliable data. 

Finished product sales were first decomposed into II types II according 

to the wheel types: tractor, tractor disc, truck and light commercial. 

These classes were than disaggregated into "H:vels ll according to 

wheel· ,models. 

Reports of the production department including the amount of 

products sent to the customers, annual sales reports and accounting 

records are available for data collection. 

Net sales is defined to be the so 1 d mi nus returned amount 

of goods. 

Unit selling prices change with time in retail sales \'Jhile they seem 

to be constant in whole. sales. The constant selling price of whole 

sales is caused by the reflection of price increases made in June 

1984, to the previous sales made after January 1984. 

, '-, . " 

The hierarch·ic,i:l1Aeco!'lpos i ti on app 1 i ed to sa le"s items is a 1 so 
." .""." ·':·::i~;)lf:I\fA~~~';:·/·; 
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valid for finished product stocks. 

Stock reports annually prepared by the production department, 

include stock amounts of finished products. Total stock values are 

available in the proforma income statements prepared at the end of 

every two months. Finished product stocks are evaluated by their 

unit industrial costs calculated using the cost accounting system 

of the company. Costing study is performed by the accounting depart-

ment once in every two months. 

2.4.1.3. Semi-Finished Product Stocks 

Production of ~heel consits of 15-20 operations. The 

production process was decomposed ~nto three or four phases depe~ding 

on type) each covering production of a major component of the finishing 

product. 

These sub-levels formed a data collection frame for the semi-finished 

product stocks. 



. c:," 

Stock amounts are available in the stock reports. An extra 

work on these reports is necessary to obtain stock Hgures in terms 

of sub-levels of the model. Total stock value of the semi-finished 

goods is calculated during the periodic costing study. 

The accounting department bases the costing studies on their own 

countings. Differences between the production and accounting 

departments in categorizing a scrapped item(whether it can be 

rescued or not) lead to some practical problems in the specification 

of the stock amounts. 

2.4.1.4. Purchasing 

The items incl~ded in the model cover approximately 90% of 

the total material cost. These are sheet irons,profiles and 

purchased parts, items such as paint, oil, electroges, etc were 

disregarded; Sheet irons were decomposed into levels of plate 

sheets an rolled sheets which include sub-levels of different 

models. Profiles which are basically, imported, were levelized 

accordi ng to their parent truck wheel~s.~.t;"model. 'The important 
. .' . 

components of a whee It;:.i~t~~:, flanj, segman and combri ng . were included 

in the model as purchased parts • 

'. ~ .. " 

, '. 
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Accounting records are the only reference for the amounts 

and values of purchased items. 
I 

Interests paid depending on the 

payment programmes are embedded in the value of purchased items. 

2.4.1.5. Material Stocks 

The hierarchical decomposition applied to purchased items 

is also valid for material stocks. Sheet irons are sent to a by-

producer for a cutting operation after the purchase. Cutting and 

transportation costs are included in the value of a stocked item. 

Accounting records are again the only reference for material 

stocks. Unit cost of an item, given to the production department 

is defined to be the average unit value of the same item in the 

stocks. 

In the case qf material bottlenecks model conversion of 

sheet irons by ,specific cuttfng operations is possible, but this 

solution brings up practical problems both in costing study and 

in data collection for productivity analysis. 

0"" " 

.'.o!-'" 



2.4.1.6. Capital Inputs 

Capital is commonly decomposed into fixed capital and working 

capital components. Fixed capital is composed of land and buildings, 

plants and machinery, tools and fixtures, vehicles and inventories. 

Accounting records were used as a reference for book values and 

depreciation amounts of fixed capital. 

Only stock data for working capital was collected whereas cash was 

assumed to be neg1igab1e. 

2.4.1.7. Energy Inputs 

Although the firm ~tilizes various kinds of energy resources, the 

engineering department was capable of giving only the electric 

consumption. 

Lack of reliable data made it impossible to include other energy 

resources in:the model. 
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2.4.1.8. Human Inputs 

Human factors consist of personnel both in the general 

management's building and in the factory plant. The second was 

further decomposed into salaried and waged personnel. 

Quantity of human inputs are the amount of man-months for the 

salaried personnel (both in the factory and general management) 

and the amount of man-hours for the waged personnel. 

~Jork of the waged personnel was disaggregated into II normal \'Jork" 

and "overtime \'Jork" both consisting the sub-levels according to 

the work centers in the factory. , 

Annua 1 reports prepared by the personnel i'e 1 a ti ons depa dment 

are available for both the amounth of work and the cost of personnel. 

It is possible to notice the periodic jumps in the total personn~l 

costs curve by a rough investigation. These are caused by the 

bonusSes paid at the end of every three months, bairam and fuel 

payments. 

Actual values of the human resource consumption were calculated by 

equally distributing the above mentioned payments to the related 

analysis periods. 
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2.4.2. Accounting Systems of the Company 

Accounting systems of the company were investigated in order 

to provide a sound background for model construction These are: 

the costing .system, depreciatifun system and income statement 

preparation. 

2.4.2.1. Costing System 

Periodic costing studies are performed by the accounting 

department to provide reliable data to the proforma income statements 

prepared at the end of each two months. 

Total costs of a production period are distributed according to some 

dispatching keys and. added on to- the industrial costs of the stocks 

a nd sales. 

Total material costs are distributed by weighing the products 

according to their gross material consumption standards. Whereas total 

labor, capital and production overhead costs are distributed by weigh~ng 

the products according to their man-hour and machine-hour technical 

grades. These technical grades are calculated on the basis 
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of a time study of the production process of each product. 

2.4.2.2. Depreciation System 

The firm utilizes the straight line depreciation method which 

.provides for the uniform. write-off of an asset. The depreciation 

amounts allowed at the end of each year are constant throughout the 

asset's economic life. For some of the capital goods, depreciation 

rates are specified by law e.g land and buildings should be . 

depreciated by 2 % rate. 

Total yearly depreciation is the sum of the constant depreciatior 

allowed for the capital goods transferred from the previous year (which 

can be calculated at the beginning of the year) and the d=preciations 

allowed for the new investments. 

The amount of capital resource.consumption is defined to be 

the starting value of the assets minus their accumulated depre.ciations 

whi ch actually is the "book-va 1 ue" of those assets. Whereas the 

total depreciation allowed at the end of a year is considered to be 

the value of the capital resource consumption. 



There is an additional amount of depreciation allowed for 

the investment period overhead costs. The overhead of the investment 

periocl (300 million TL for our company) should be amortized in the 

first five years after the establishment of a firm. Initial investment 

depreciation (60 million TL per year) is excluded from the industrial 

costs and from our model as well. 

The firm's assets are "reval uated" . at the end of 1983. 

2.4.2.3. Income Statement Preparation System 

Proforma income statements are prepared by the accounting 

depa rtmen tat the end of each· tvlO months in order to i nfol'm the 

general management about the aggregate performance of the company. 

February is an exception because the accounting department is 

always overloaded by the preparation of previous year's balance sheet 

and income statement during. tha~ period. The associated part of the 

yearly plan is takenaas a base for the proforma income statement of 

february, assuming the deviations from the plan are negligable. 
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Sales figures are based to the annual sales reports, stock 

evaulation and industrial costs of sold items covering the labor, 

material, amortization and production overhead costs are based to 

the above mentioned costing study. The profit/loss is calculated 

by the addition of the managerial overhead costs, financial costs 

and the initial investment depreciation to the industrial costs. 

Covering the periodic data, profor~a income statements 

could be a valuable data-base for the productivity analysis if 

they were prepared in a monthly basis. 

2. 5. Mode 1 i ng 

On the basis of the prevailing approaches an aggregated 

hierarchical, dynamic, multi-factor productivity measurement model 

was constructed to represent the unit of analysis. Sink's MFPMM 

was taken "as a prototype and adopted to cover the above menti oned 

data. The general framework of the database of the model is 

depicted in Figure 2.2 .. 
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Peri od I.~ •••••••••••••••• _ Peri od V I 

Um t Total Umt Total 

Outputs/Inputs Quantity Value Value ••• Quantity Value Value 

Outputs 

Classes 

Types 

Levels 

Sub-levels 

I npu ts 

Classes 

Types 

Levels 

Sub-levels 

Figure 2.2 Framework of the Database of the Model 

Modeling envir~nment is described before the brief summary of the 

data~base construction effort. 
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2.5.1. Modeling environment 

Ease of computer usage in model building is obvious. 

Structural characteristics of the productivity measurement model 

resulted in the use of a table handling package. MULTIPLAN table 

handling package of B20 series of the Burroughs computers was 

the modeling tool used. 

Basically, ~ultiplan is a work-sheet simulator,allowing 

64K active memory. It enables the user to construct a data 

structure in an intuitive manner and provides hierarthical 

relationships bet\oJeen "sheets". 

As an aid for both businnes and personal needs Multiplan 

is one of the powerful modeling and planning tools. 

2.5.2. Data sheets 

First step of model construction was preparation of "data 

sheets" to provide an analytical framework for productivity measure­

ment and analysis. Seperate data sheets were prepared for each 

data type because of dimensional constraints. General model 
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framework depicted in Figure 2.2 was taken as a basic structure 

in all the following sheets. 

A preceeding note about the fixed capital and stock sheets 

is that, they have a minor discrepancy from the general framework. 

This is because, we can't talk about fixed capital or stock values 

"during" an analysis period but we can only talk about fixed capital 

or stock values "at" a specific time pojnt in an analysis period. 

The above mentioned data sheets cover the necassary data at the 

beginning and at the end of each analysis period. 

Da ta sheets are gi ven in Appendi x A. 

2.5.2.1. Sales~She~t 

Sales sheet was prepared on the basis of the general model 

framework to cover the sales data (Appendix A.l) 

Negative sale' figures were used to represent returned products. 

Absence of a sale was represented by a blank cell·on the sheet. Unit 

selling prices are 1:,6,~L~,~yerage selling price of the associated period. 
::N~~}::~{~T.~t~:~<'· 

Effects of the price:l:t.H~~iiges made at the end of June 1984 were 
. . .. ; : .... :'.;. ,', ,\,~~j~~?~:11'i{f< 

embedded in those?:~, Cells associated with . und~ter,mi.Jled;·;.·unit 
.'~":."'!:"" -------.. -
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prices were left blank. 

2.5.2.2. Finished Product Stocks Sheet 

Finished product stocks sheet was prepared on the basis 

of the general model framework to cover the finished product stocks 

data (Appendix A.2) 

Null stocks ... Jere represented by blank cells. Product 

stocks are evaluated by their industrial costs in the income statement. 

The same procedure was applied during evaluation of the finished 

product stocks in the model: 

i. Stocks at the beginning of 1984 were evaluated by the average 

industrial costs of 1983. 

ii. Stocks at the end of January and February were evaluated by the 

ind.ustria 1 cost forecasts in the 1984 yearly pl an. 

iii.Stocks at the end of March and April were evaluated by the 

average industrial costs depicted in the proforma income 

statement released at the end of April 1984. 
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iv. Stocks at the end of May and June were evaluated by the average 

industrial costs depicted in the proforma income statement 

of June 1984. The implicit assumption was that, the monthly 

avenages would not de*iate much from the average industrial costs 

calculated for two months. 

Cells associated with the unit costs which had not been 

calculated were left blank. Only the average industrial cost of 

the 8.0 x .20 madel in 1983, (which.was implemented in 1984) was 

estimated by assumming that it would follow a trend similar to 

that of the 7.0 x 20 model. 

2.5.2.3. Semi-finished Product Stock Sheets 

Two seperate data sheets were prepared in order to cover the 

semi-finished product stocks data. First ene is the semi-finished 

product costing sheet which includes decomposition of finished product 
1 . 

stocks into their components costs. (Appendix A.3.l) This sheet 

transfers unit value information to the second sheet covering the 

periodic quantity, unit value and total value data for semi-finished 



product stocks. (Appendix A.3.2) 

To simplify both the data collection and the model construction, 

production. processes consisting of 15-20 operations (depending on the 

model), were disaggregated into 3-4 major operation groups. Lack of 

unit value data for the outputs of these operation groups, necessitated 

an extra costing study for the semi-f~nished products. Semi-finished 

product costing sheet was prepared for the . above-mentioned purposes. 

The costing study due to June 1984 wasc.:ta~en as a source for 1 abor, 

overhead and depreciation data for finished products, in addition to 

the technical grades and material consumption data for both finished 

and semi-finished products. 

Summation of the unit labor, overhead and depreciation costs 

of a finished product was distributed to the related semi-finished 

products by making use of the technical grades. Adding these onto 

the unit material costs, total unit costs in other words unit values 

of the semi-finished products were obtained. 

Percentage distributions of component costs in their finished . . 

product costs were assumed to be constant throughout the six analysis 

periods. This enabled decomposition of the unit finished product 

costs according to the percentage distributions of J~ne 1984 costs. 

Second it was assumed that monthly average costs were constant in 

two months periods. 
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Semi-finished product stocks sheet covering the quantity, unit 

value and total value data was prepared according to the general!rmodel 

framework. Null stocks were represented by blank cells. Finished 

product equivalents of semi-finished product stocks were calculated. 

by making use of the above mentioned percentage distributions. 

2.5.2.4. Purchasing Sheet 

Purchasing sheet was prepared according to the general.model 

framework. (Appendix A.4) For sheet metals and \'Iheel components, 

interests were included in total purchasing values. However, TL 

equivalent of the foreign currency paid in profile imports consisted 

the values of these purchases. 

2.5.2.5 .. Metarial Stocks Sheet 

Material stocks sheet was prepared according to the general 

model framework (Appendix A.5) Null stocks were repr~sented by blank 

cells. Stocks were evaluated by their average unit costs, including 

unit punchasing, cutting and transportation costs. Cutting and 

transportation costs were addsd on the stock value after ~he cutting 



operation. Sheet metal stocks which converted into other types of 

sbeet metal by specific cutting operations, were considered to be 

the stocks of these new types at the beginning of the productivity 

analysis. 

2.5.2.6. Fixed Capital Sheet 

Fixed capital sheet was prepared according to the general 

mode 1 frame\'wrk. (Append i x A. 6) 

Value of usage, should be represented by the depreciation allowed for 

that fixed asset. In order to be consistent v/ith the firm's accounts, 

allowed depreciations were not decreased from the values of fixed 

assets. In general, depreciations are assumed to be allowed at ~h~ 

end of each year. 

The following formulas were applied in the generation of fixed 

capital data: 

Quantity of a Cummulative value 

fixed capital input:: of that asset at the 

during a period end of the period 

Accumulated depreciation 

of that asset at the 
beginning of 1984 



Value a fixed capital 
resource consumption 
duri ng a peri ad 

Average depreciation 

rate of a period· 

2.5.2.7. Energy Sheet 

--
Cummulative value of that 

asset at the end of x 
June 1984 
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Yearly deprecia 

rate of that 

asset 

Value of the fixed capital resource consumption 
Quantity of the fixed capital input 

C"ergy sheet was prepared according to the general model framework 

(Appendi x PI. 7) 

2.4.2.8. Personnel Sheet 

Personnel sheet was prepared according to the general model 

framework. (Appendix A.8) Quantities of human input consumed were 

evaulated by their average unit costs including social- aids/ 5airam 

and fuel payments. Decomposition of the total v~lues of normal and 

overtime labor \vork i nOto work centers, was performed by weighing the 

quantity of labor input consumption of these work centers by their 



~ 

average hourly wages respectively. Values of labor input consumption 

were calculated by distributing the above mentioned weighted sum.to 

the work centers. Average hourly wages of January 1984 were assumed 

to be the weights valid for the first three months and that of April 

were assumed to be the weights valtH for the last three months of 

the analysis. 
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III. PRODUCTIVITY MEASUREMENT SYSTEM (PMS) 

Productivity measures should be based on a valid model of 

the unit of analysis. Data base construction for the hierarchical, 

aggregate and dynamic multi-factor productivity measurement model 

was described in the previous chapter This chapter covers: 

productivity measurement formulas, data refinement for productivity 

measurement, information flow in the productivity measurement system 

and the productivity measurement model (analysis sheets). 

3.1. Productivity t~easurement Formulas 

A total productivity index. can be ex~ressed either as a ratio 
" 

of total productivity values of two periods (Sumanth) or as a ratio 

of aggregate changes of outputs to aggregate changes of inputs (Sink). 

Regardless of the total productivity expY'essionand the number of 

factors included in the model, aggregation of inputs and outputs to 

get the total input and total output figures is the basic problem 

in factorial productivity measurement. Selection of an appropriate 

method is a must in model construction. This aggr.egati-on method 
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will enable the productivity analyst to calculate total change ratios 

for input/output classes composed of levels having different units. 

Let Qi(j Pia and Via represent quantity, price and va 1 ue of output 

in base period and Qit' Pit and Vit represent that of the same 

output in current period. Some of the available indexing methods to 

find the "weighted change ratio of 'outputs" (represented by qaT) 

are given in the following table: 

Name 

Laspeyres index 

Passche index 

Edgeworth index 

Fabricent index 

Table 

Weight 

Base year prices(P io ) 

Current year pr;ces(Pit ) 

Arithmetic means of the 
base and current year 

prices. 
-- 1 } (Pit =- (Pit+Pio ) 

2 ' 

Geometric means of the base 
and current year prices 

(P- ~JP'tXP.o ) 
it 1 1 

3. 1 Indexing methods 

Formula of qaT 
L. Pia Qit i 

qaT = 
E. P. Q·o , a 1 

L 
P., Q 0t 

H. 1 

qaT - i - y-
Pit Q; 0 

L Pit Qit i 
qaT L.. Pit Qio " i 

-
L P' t Qi.t . 1 

QOT :: 1 

L P' t QiO . 1 
1 



48 

Sink's t~FPMM was taken as a starting protoj:ype in this study of 

productivity analysis to provide additional performance measures 

such as price recovery and profitability. This enables the decision 

maker to trace the effects of productivity improvement projects both 

on total productivity and profitability of the firm. 

Three of ,the four stages Sink pointed out were adopted to construct 

th e ba sic mod e 1 . 

These are: 

i. Calculation of weighted change ratios. 

ii. Calculation of monetary changes" 

iii .Calculation of performans indexes: 

productivity, price recovery and profitability for all the 

classes types, levels and sub-levels of inputs and outputs. "Hhereas 

MFPt~M of Sink covers performance index calculation for only inputs. 

The ~ourth-step is expressing the effects of performance changes on 

profits in monetary terms which outstands the domain of this thesi s._ 

Laspeyres index was utilized in the calculation of weighted 

quanti ty change r.atios whereas Paasche index was util i zed in the _ 

calculation of weighted price change ratios. This enabled mainta~njng 

the product relationship between quantity, price and value change 

ratios in~'he higher levels of the hierarchical model. 



Besides being the product of weighted quantity and price change ratios 

a weighted value change ratio is the ratio of total value in current 

period to total value in base period. This is because any group of 

inputs/outputs have a common value unit in monetary terms. 

Calculation of change ratios results in the drop of uni ts. 

Monetary effects of changes were calculated to provide 

additional insight to factorial changes. Monetaty effects of quantity 

changes were calculated by fixing the prices to their base year level 

and moving the quantities to their current year level. Hh i 1 e monetary 

effects of price changes were calculated by fixing the quantities to 

their current year level and moving the prices to their current year 

level. Summation of monetary effects of these two changes gave the 

monetary effects of value changes. Calculation of monetary effects of 

changes is depicted in Figure 3.1 

Price 

monetary effects of 
va 1 ue change 

"V it - ViO 

monetary effect of 

.'." .. 

prlce change: Qit(Pit-PiO ) 

(PiO Qit} 
monetary effect of 
quantity change P;O(Q;t-Q;O) 

",Q;O "Qjt 
Figure3.f." Calculation of Manetary Effects of Clianges 

(forputput II; II) 

Quant; ty 



Performance indexes (productivity, price recovery and 

productivity) of an input were calculated by dividing the weighted 

quantity, price and value change ratio of total outputs to quantity, 

price and value change ratio of that input respectively. 

In the calculation of performance indexes of an output, change ratios 

of that output took place in the numerator while weighted change ratios 

of total inputs were put in the denooinator of the performance index 

expression. By this, product relations.hips between productivity, 

price recovery and profitability indexes were maintained at all levels 

of the model. 

Productivity measurement formulas are given in Table 3.2 



WEIGHTED CHANGE RATIOS MONETARY CHANGES 

Quantity 

L Pi¢Qit 
i 

~OT = r Pip5Qi¢ 
i 

l;fJ; Qjt ' 
J 

L 11; Qj¢ 
j 

Umt Value Value 
Unit 

Quantity I Value Value 
Produc­

tivity 

POT 
~ P~qlt 4- Pi\. Q'4:, TL '\ f.) TL TI... \" 'L.., I TL ) "TL. <f OT 

I \lOT:: I ,10T =4-"'" i POT =L,...Pi vOl' =1;-"" -
4. Pi "d~jt 4- Pi¢ Qlf/ I I I qJ:T 

\ 11 I 

P', :. Pit / Pi" 

4=- f}tQjt 
J 

Pn ':. L ?t1 Qjt. 
j J 

\/'1 = '.tIt, Iv i ~ 9;:(q'ILQ;#I)~ TL. (A 
P: ... Ii:_ 

~ 
9 I.T 

T';.V4.-'Ii; 

2.. Hi; Qjt /)TL \' Tl. "Tl." TL VTL ~ J Tl. 
j J. '1 =Lo, PzT =4- PJ· J:T:.t,. J I Q 

\ln -:. IT J 'lJ J . J 1 0, 
~ PjpQj¢ ((I? 
J 

j = qJt. / QjrJ I Pi:; ~t I Pj ¢ "J = Viti Vj ¢ :(~f'~ -'Ij¢ I ~ 
1J 

Table 3.2 Productivity Measurement System Formulas 

~. /, 
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3.2. Data Refinement 

Although data collection and data base construction phases of 

this study went down to sub-level details, productivity measurement 

model was decided to be bounded by class and type categories of data. 

This was to simplfy both the measurement and analysis of productivity. 

Refinement of the collected data was necessary before feeding them into 

the measurement model. IIData Refinement Sheet ll is given in Appendix-

A.9. 

3.2.1. Generation of Interval Data 

Dynamic productivity indexes- involve comparison of productivity 

ratios of two time periods which necessitates quantitj, unit price and 

. value (or any two) of outputs produced and inputs consumed during both 

of those periods. As mentioned above, fixed capital and stock data 

represent the necessary figures at the beginning and at the end of the 

analysis periods. The "interval data" were obtained from the type total 

(each representing sum of the figures in the associated levels/sub­

leveis) of the data base. 



The following formula was applied for outputs of the model. 

Production ::.Sales • Starting Ending 

Fi ni shed, Semi -fi ni shed+ Fi ni shed, Semi -fi ni shed 
product stocks product stocks 

It should be noted that, finished and semi-finished production amounts 

were expressed as a sum in terms of their finished p~oduct equivalents 

for each whee 1· type. 

Material consumption during the analysis periods were calculated 

as ifiollows: 

Material Consumption Purchases + Starting 
Material 

Stocks 

Ending 

Material 

Stocks 

Fixed capital is the "least changing" one of all inputs. So, 

it was assumed that, starting book value of a fixed asset would represent 

.the related quantity of fixed capital input during an analysis period. 

Energy consumption and human inputs data didn't necessitate any 

extra pperation. 

. ... ' :. 
, "':". 
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3. 2.2. Sca 1 i ng of Oa ta 

Proforma income statements are prepared by the accounting 

department to inform the top management at the end of every two 

months. In the case of June, inventory was counted on the twenthyfifth 

to make the income statement ready on the first of July. Thus it was 

necessary to scale the sixth period's data except fixed capital and 

human inputs . 

. Quantities and values of production, material and energy 

consumption were increased by 4/3. Unit values were not changed 

assuming the monthly average would be near to the first three week~s 

average. 

3.3 Information Flow in PMS 

After the refinement,data. were available forth~.producttvtty 

measurement and analysis. Information flow (between the sheets) 

in PMS is depicted in Figure 3.2. File names, sheet functions 

and the level of information flow between sheets are shown in the 

. Analysis sheets will be explained in the fqllowing sections. 
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3.4. Analysis Sheets 

Completing data preparation and construction of the general 

model framework, brought Us to the step of productivity measurement 

and analysis. Two seperate lIanalysis sheets", based on the general 

model framework were prepared for measurement and analysis purposes. 

Contents of these sheets are given in Apoendix B. As shown in 

Figure 3.2 both of these sheets were linked to the Data Refinement 

Sheet to transfer the "Productivity Data Table" (given in Appendix 

B.l) In addition to the Productivity Data Table the first analysis 

sheet covers: 

i. Change Ratios Table, 

ii. Performance Indexes Table and 

iii. Productivity Weights Table 

~hile the second analysis sheet covers: 

i. Monetary Changes Table and 

ii. Relative Sensitivities Table 

Being basically related to pl~oductivity measurement, three of the above: 

Change "Ratios Table, Monetary Changes Table and Perfo~ance Inde~es 

Table will be described in this section. 
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3.4.1. Change Ratios Table 

Change Ratios Table (giveR Appendix B.2) was prepared by 

util i zi ng the "Heighted change ratios" formu1 as depi cted in 

Table 3.2. This table covers, change ratios of quantity, unit price 

and value of each item at the six analysis periods. Change ratios 

represent changes with respect to the base period so, change ratios 

of the base period are obviously equal to 1.0. 

Hierarchical structure of the model was also maintained in 

this sheet. Change ratios of type category items were calculated 

by simple ratios. Whereas change ratios of class totals, total 

inputs and total outputs we~e calculated by weighted ratios. 

3.4.2. Monetary Changes Table 

Monetary Changes Table (given in Appendix B.3) was~prepared 

by utilizing the Itmonetary changes lt fonnulas depicted in Table 3.2. 

This table covers, decompasition ofmone~ary effects of value changes 
,>::':" 

to' quantity change and unit price change based components, for each . 
. ' .;;>. ': ~., ' , 

.... '.;., .. 
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item in each of the six analysis periods. Monetary changes represent 

monetary effects of changes with respect to the base period. Thus, 

monetary changes of base period are obviously equal to zero. 

Hierarchical structure of the model was also maintained in 

thi s sheet. Monetary changes of type category items were calculated 

by the above mentioned formulas. Monetary changes of class totals 

are the sum of monetary changes of related types, whereas that of 

inputs and outputs are the sum· of class totals. 

3.4.2. Monetary Changes Table 

Performance Indexes Table (given in Appendix B.4)was prepared 

by utilizing the "performance indexes" formulas depicted in Table 3.2. 

This table covers productivity, price recovery and profitability· 

indexes of each item at the six analysis periods. Since those 

indexes represent performance compared to that of the base period, 
. . 

base period performance indexes are assigned the value 1.0. 

Hierarchical structure of the model was maintairiled by taking the 

appropriate simple change ratio or weighted change ratio into the 

performance index expression. 



Productivity measurement was completed by the preparation of 

the above mentioned three tables. Furthermore,two additional tables: 

Productivity Heights Table and Relative Sensitivities Table were 

prepared to provide insight in evaluation and analysis of the 

productivity measores. These two tables will be described later, but 

self-control facilities in the productivity measurement system 

should be pointed out as a final note of this section. 

Extensive 1inkage between data and analysis sheets and 

hierarchical, aggregated and indexed structure of the model enables 

the analyst to observe data declaration, data handling or punching 

errors easily. The following errors were detected after a rough' 

inspection of the measurement tables: 

i. A data declaration error in "SOC Combring" stocks 

Date 

December 31, 1983 

January 31, 1984 

Declared Stock 

16500 

10166 

ii. A punching error in IISDC Gobek ll stocks 

May 31 , 

Date 

1984 

False 

58880 

Actual Stock 

6500 

4166 . 

True 

5888 
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iii. A data handling error in factory personnel costs at June 1984. 

The fuel payments (4.450.000 TL) and the holidays payments (1.090.000 TL) 

made at the end of the sixth month were equally distributed to the six 

analysis periods. 

The above errors were basically noticed from the abnormal jumps in change 

ratios or performance indexes. 
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IV. THEORETICAL ISSUES 

Preceeding three chapters cover conceptual framework, data 

base construction and basic productivity measurement model of the 

unit of analysis. It is possible to monitor performance of the 

organizational system by the ease of this model. However, 

interpretation, evaluation and analysis of these measureS,tare neces-

sary for generation, implementation and control of productivity 

improvement projects. This chapter will cover the construction 

of an analytical framework and some theoretical contributions to 

constitute a base for the productivity analysis. 

Total productivity can be defined as the "ratio of total 

tanaible output (in value terms) to the sum of all tangible -_ ..... _------

inputs (i n cost terms)." (21) Product-oriented total productivity 

model of Sum()nth and ~~ulti-factor pr'oductivity measurement model o~ 

Sink were decided to be the alternative prototypes for this study. 

Total productivity index is expressed as a ratio of total productivity 

values of two periods in 'the first model" wher.eas multi-factor 

productivity index is expressed as a ratio of aggregate changes of 

outputs to that of inputs in the second. 



62 

However the similarity of these approaches is obvious from the following 

equivalence. 

Productivity index(j) 

Output(j) 
Input(j) 

Output(i) 
Input(j) 

Productivity value(j) 

Pr.oductivity value(i) 

Output(j) 

Output(i) 

Input(j) 

Input(j) 

Change of outputs 
Change of inputs 

where (i) represents the base period and (j) represents the current 

period. Furthermore, Suminth's example (21) was analyzed by Sink's 

approach and the Same results were obtained for total and partial 

productivities of inputs. 

Sink's model seemed to be more advantageous since it provides 

additional performance measures. Although ilack of past data disabled 

construction of .a propuct-oriented total productivity model, Sumath's 

paper was used as a basic reference throughout this study. 
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4.1. Productivity ~~atrix 

Let us consider a firm consuming five inputs: human,material, 

capi ta 1, energy and others and produci ng "N" types of outputs. Thp 

following table can be prepared for the base period (period 0) (Table 4.1) 

The above table is called "Productivity Values Matrix" for the base 

period in which 

°iO base period value of product "i" 

OFO base period value of total outputs of the fi rm, 

1. '0 base period value of consumption of input" " for product "i" 
lJ j 

I jO base period value of total consumption of input "j". 

I i 0 base period value of total input consumption of product "i" . 

IF. 
0 

base period value of tota 1 input consumpti on of the fi rm 

A similar Productivity Values ~1atrix' can also be prepared for the 

current period (period t) (Table 4.2) 

The previous notation applies to the above table and all terms represent 

current year values in base period terms. 
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Productivity indexes of the current period are defined to be the ratio 

of productivity values of the current period to that of the base period. 

So, "Productivity Indexes Matrix" of the current period 'can' be 

obtained by diving all terms of the later value matrix by the 

related terms of the former. (Table 4.3). 

The above table is consistent with the previous notation and all 

terms represent changes in input/output values (in base period terms) 

res pec t i ve ly . 

It is obvious from the above table that, the productivity indexes of 

the current period can be obtained either from the ratio of productivity 

values or from the ratio of output changes to input changes. 

For the sake of simplicity "productivity indexes" part of Table 4.3 

are represented in Table 4.4. 

The above table covers the productivity indexes of the current period 

in which: 

PD I 

I ijt partial productivity index of input "j" with respect to product 

"i II. in peri od "t" 

PPF
jt

' : partial productivity index of input "j" in period "t", 

TP
it ' : total productivity index of product "ill in period "t" and 

TPF t: total producti vi ty index of fi rm in peri od "t". 
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Aggregate productivity measurement models deal only with the last 

row of the Productt.vity Indexes Matrix i. e partial producti vi ti es 

of inputs and total productivity of firm. Whereas, product-oriented 

productivity measurement models focus on the whole matrix that is 

they are additionallY interested in partial productivities of inputs 

with respect to individual products and total productivities of 

products. 

Partial productivity of an input with respect to a specific 

product is related to the 'consumption of the former during the 

production of the later. Total productivity of a product is related 

to the total input consumption of that product whereas partial' 

productivity of the firm of an input is related to the consumption 

of tha t ; nput duri ng the \'Jho 1 e product; on process. Total produc ti vi ty 

of the firm is related to the totality of inputs consumed to produce 

the total i ty of outputs. 

" 

Total productivity value of a product represents the value of 

that product (in base period terms) produced by consuming one unit of 

the associated inputs mix. Whereas total productivity index of a 

product represents the change of the above mentioned value 

compared to that of the base period. Now, total outputs can be 

considered as the (n + 1) st product produced by consuming the 

total inputs mix. Then, total productivity value of. the firm 
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represents the value of that hypothetical product i.e total outputs 

(in base period terms) per a unit "total inputs mix" consumption 

while total productivity index of the firm represents the change 

of the above mentioned value compared to that of the base period. 

Partial productivity value of an input with respect to a specific 

product represents the value of that product (in base period terms) 

and partial productivity value of an input represents the value of 

the "total product" (i n base peri od terms.) both produced by 

consuming one unit of that input. Obviously the indexes reore­

sent changes of these values compared to those of the base period. 

~.n·important note about these partial productivity values is that 

while focusing on the value of the output produced by the consump-

tion of a unit of the associated input, they ignore the necessity 

of the usage of other inputs during production. Assuming all 

inputs have the same significance in production (i.e they are all 

. necessary) these partial productivity values should be divided by 

the number of inputs to obtain better indicators of performance. 

Being an aggregate model, the productivity measurement model 

of this. study focases on the partial productivity of inputs and 'toe 

total productivity of firm. The relationship between the par~ial 

productivities of inputs and the total productivity of the firm is 

covered in the next section. Furthermore, the relationship between 

output productivity !formulation of the model (Table 3.2) and the 

., ".tota 1 pi'"productivity .of pr~,dtict fonnul,at1on in the Productivity 
, '\;~?~" . 

:-.: 
Indexes MatriX', (Table 4.4),will be investj;gated~ 

.... :::," 



4.2. Productivity Weights 

It can easily be verified that, "total productivity of a 
\ 

product is the weighted sum of its partial productivities and the 

total productivity of firm is a weighted sum of the partial 

productivities (of inputs) of the firm" (21) The above statement 

is true for both producti vity values and ·producti vity indexes. 

I I 

Let us take productivity values first. Total productivity 

value of product "i" in period "t" (TPit ) satisfies the following 

equivalence (for every product "i" and time period "t"): 

PP" t = lJ 

L 
TP' t = i 1 ' H, 't lJ PP'lit i'/here 

Partial productivity value of 

input "j" \vrt product "f" in period "t" ---
number of inputs 

and 

"Productivity value weights" are: 

", ; ~ .-' 

I. 't lJ 
for i = 1,2, .. n and j-t (H,M,C,E,X) 
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Obvi ous ly: 

L.. 
J 

H .• t lJ 

~. . ,. <..' •.• 

'. . ... ~ 

for i = 1 ,2, .... n 

Hhereas, total productivity value of firm in period "til (TPF
t

) 

satisfies the following equivalence (for every time period "t"): 

TPFt - L. Hjt PPFjt where 

PPFjt 

j 
Partial productivity va'lue of input 

"j" in period "t", 

number of inputs 

"productivity value weights" are: 

Obviously: 

I 
jt 

for j -t (H,t~,C,E,X) 

and 
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Next, let us consider productivity indexes. Total productivity index 
I 

of product "i" in period "t" (TP jt ) satisfies the following 

equivalence (for every product "i" and time period lit"). 

, I 

TP 
it 

-- L 
j 

I. I 

W·· t PP .. t 1 J lJ 
where 

, .. 
: ,~ : ~ ~ .: 
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"producti vi ty index weights" are: 

, I. 00 lJ I ~ ° t lJ 1. 0t lJ 
WOOt - for i = 1 ,2 .. n and lJ -

Ii 0 

and obviously, 

L. 
j 

, 
Hoot = lJ 

lit 
, 

lit j.f (M,~1,C,E,X) 

for :.1,2, .... n 

Whereas total productivity index of a firm in period "t" (TPF') satis­
t 

fies the following equivalence (for every time period "t"): 

• 
TPF = L H j t PPF It/here 

t j jt 

"productivity index weights" are: 

I 

I IjO I j t I j t 
If -\Olj t - -

IF 0 IF' 1F
t . t 

and obviously, 

Then, being a weighted sum of the partial productivity indexes of 

inputs, total productivity index of firm is always between the above 

menttoned partial productivities. Similar rules hold for the three 

other cases. 



Furthermore, if current period value (in base period terms) of an 

input consumption is zero then, productivity index weight of that 

input will be zero which will prevent total productivity index of 

firm from being infinity while the partial productivity of that 

input is infinity. 
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If base period value of an input consumption is zero then it will be 

impossible to menitor partial productivities of the following periods. 

It is necessary to shift the base period .. 

4.3. Total Productivity of Products 

It is a commonly aceepted fact that a product-oriented total 

producti vity ':mode 1, provi di ng tota 1 producti vity indexes of each 

product in addition to the aggregate indexes, will be a more cuseful 

tool to a manager than an aggregate model. The challenging disadvan­

tage of product-oriented-models is that, they involve a considerable 

amount of re~ord keeping an~ computations. The later can be overcame 

by the ease' of computers but the former necess·ita tes an effecti ve 

management information' system. Lack of detailed past data disabled 

construction of a product-oriented total productivity model in this 

study. However, an output productivity fonnulation (on the data base 

of the aggreqate model}';ls proposed to:obtai~: reliable "estimates" 

... 
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of total productivity indexes of products in certain circumstances. 

Output prod~Gtivity formulation involves decomposition of total 

productivity of firm into output components and the relationship 

between this formulation and total productivity indexes of products 

will be investigated in this section. 

, 
Let (~t) denote output productivity vector of the model 

, 
in period "t" and (TP t ) denote total pro~uctivity index of products 

vector in period II til Then, using the previous notation: 

, 
o ltl 1 o ' I IF 

It It t , 
TP t ~t It/here 

, , , , 
o ntl 1 . nt o ntl 1Ft 

IF =L liO 
1 

t i . IF 0 it 

We can continue as fo 11 ows: 

, , 
TP t = ~t iff 1Ft 

I for i =.1 ... n 
it 

IF - I iff -t it 

-, I 

i) I lit for , = 1 ... n and 
_t 

ii) 10 =' liD for i = 1 ... n 

, . ~ ,,' 



Furthermore, lit 

It --

I' 
t 

Ii t 
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lit 
that is 

Ii 0 

for i = 1. .. n 

are the arithmetic means. 

To state it in words, the above mentioned two vectors are equal 

if and only if both the base period input consumption of products 

and the current period input consumption of products are equal to 

their arithmetic means respectively. Next, the current period 

conditions are changed and discrepancy between the two vectors is 

ana lyzed. 

Let 

'* Then IF 
t 

for i = 1 :. n whil e 

IF and the vector X is unaffected. But, 
t t 

If 
TP 

~ 

. Iii-

, . 
o / (II + 
1t t-

0
1 I (II 
nt t 

I 
I 
I , 
I 
I , 

+' 

and 

) 

= TP' - TP 
it it' 



I 

0 
it 

n E i - I TP TP 
I + C i it IFt it 
t -==-

IO 

Relative sensitivity of the total productiorty index of products 

vector with respect to percentage changes in current period value 

of a product is 

I 

L1 TPit / TP it 

I 

TP it - X it 

TP 
it 

= -1 and 

That is, percentage error occur during the use of the output productivity 

vector ;s bounded by the percentage difference of the current period 

product value (in base period terms) from the arithmetic mean. 

Productivi ty index v/eights of the output producti viti es shoul d 

be added to complete the list of productivity weights. Total productivity 
I 

index of a firm in period II til (TPFt ) satisfies the following 

equi va 1 ence (for every time peri od II til) : 

where 

.. 
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"productivity index weights" are: 

for i = 1 ... n 

and obviously, 

Then, bei ng a \vei ghted sum of the output producti vity indexes, total 

productivity index of firm is always between these output producti-

viti es. 

Furthermore, if the base period production of an output is zero the 

productivity index weight of that output. in the follovJing periods 

wi 11 be zero. 

4.4 Relative Sensitivity 

The above menti oned IIprodt:loti vity wei ghts II poi nt out domi nant 

factors of total productivity of a firm. Relative sensitivities of 

total productivity of a firm due to percentage changes in input 



., .... 

consumption show the potential factors of productivity improvement. 

This section covers formulation of relative sensitivities·of 

19 

productivity, price recovery and profitability indexes of inputs and 

profit of a firm due to percentage changes in quantities' and unit 

prices of all the outputs and inputs. 

An illustrative example will be given Before the relative 

sensitivity formulation: Profit of a firm in period "t" (V t ) 

is defined to be: 

Vt = L POt Qit -L P jt Qjt o 1 
J 1 

where (Pit) and (Q i t) represent unit price and quanti ty of product 

"i " in period "t" and (P jt) and (Qj t) represent unit price and 

quantity of input "j" in period " t'~ respectively. Let us analyze 

percentage change in the profi't due to a percent change in the 

quantity of input "A" in period lit". Relative sensitivity of 

profi t due to percentage changes in input quanti ty is defi ned ,,' to 

be: 

=------

Relative sensitivity formulas are depicted in Table 4.5 
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Although changes in quantity or unit price of an output affect 

performance indexes of all the inputs, price changes in quantity 

or unit price of an input has no effect on the performance indexes 

of other inputs. It is obvious from Table 4.5 that 

L R + ~ Rpjt - and 
Pit 

J 

L R ~ RQjt -
i 

Q
it + 

J 

where (R) denotes relative sensitivity of profit. 

It should be pointed out that, relative sensitivity of total productivity 

of a firm due to percentage changes i.n quantity of input "A" is equal 

to productivity index weight.of the partial productivity of that input. 

Tha tis 

:::. Vi I 

At L p. Q·t . JO J J . 

This is because dominant factors of productivity are obvioustythe 

potenti a 1 factors of short term improvements i. e they do not loose 

their dominance against incremental changes. 

.. 
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V. PRODUCTIVITY ANALYSIS 

Evaluation and analysis of the productivity measures are 

necessary for the generation of productivity improvement projects. 

Other performance measures (price recovery and profitability) 

provided by the productivity measurement model were considered 

to be out of the domain of this study so a~alysis effort was 

focused only on productivity measures. The necessity of model 

validation before the analysis is quite evident. This is followed 

by determination of dominant and potential factors of productivity 

by the ease of the analytical framework described in the prete~ding 

chapter. 

5.1. Model Validation 

Hiera'rchical productivity measurement model. of this study is 

.based.on a detailed data base. Accounting records of .the company 

do not cover all the necessary data contradicting the sug"gestions 

of preva il i ng approaches. However, proforma income s ta tements 

which are prepared by the accounting department at the end of every 

two months were used as basic references for validation of the 

measurement model. 
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That is, model validation was performed via a comparison of related 

records of the model and the proforma income statements. Table 5.1 

covers comparison of the accumulated figures of the model with 

related records of the proforma income statements in a two monthly 

basis. 

MODEL INCOME Jan-Feb Jan-Apri 1 Jan-June 

(M) STATEMENT (IS) M IS t1 IS ~~ IS 

Tota 1 Sales revenue 367 334 791 680 1131 11 07 
outputs 

Tota 1 Tota 1 costs 
inputs 273.3 302 597.9 597 859.7 844 

t~a teri a 1 /'la teri a 1 tl3S- ES 163 196 376 380 525 509 

Fixed Depreciations 60 52 120 105 180 166 
capita 1 

Energy Energy 3.3 4 6.9 7 9.7 10 

Personnel Labor+ Personnel 47 50 95 105 145 159 
tSocialaids 

Table-5.1 Comparison of Related Records of the ~1odel anod 

the Proforma Income Statements (million TL) 

The figures in the above table do not point out any significant 

discrepancies between the model and the income statements~ Values 
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of the beginning (BS) and ending (ES) stocks of finished and 

semifinished goods in terms of their raw material equivalents 

are embedded in the material costs while the depreciations allowed­

for the investment overheads are embedded in the depreciations in 

the proforma income statements. Stock values were not depicted 

in the proforma income statement of February. 

The above analysis was followed by' a comparison of the 

stock figures of the model with that of the income statements. 

Table 5.2 depicts comparison of the stock values 

Jan st June 30 tl'l 

Stock type ~1 IS ~1 IS 

Finished and semi fi ni shed goods 97 142 172 172 

Ma teria 1 ·202· 206 140 135 -- --

Tota 1 Stocks 299 348 312 307 

Table 5.2 Stock values (~illion TL) of the Model and the proforma 

Income Statements 

The 45 mi 11 ion di screpancy in the s tarti ng fi nished and semi -fi r:li shed 

product stocks of 1984 arises from the inconsistency between the 

production and accounting departments in the classification of 

scrapped items. 



85 

Being indirectly related wi·th the operations, the following 

items were excluded from the measurement model: 

Other production costs 

Managerial overheads 

Financial costs 

Total 

Jan-Feb 

20 

11 

61 

92 

Jan-April 

49 

33 

128 

210 

Jan-June 

70 

43 

197 

310 

Table 5.3 Items Excluded from the Model (million TL) 

The above mentioned expenses could be equally distri'buted to the related 

time periods and added to the model (for the sake of completeness). 

Base period value of the expense should be taken as the "quantity" 

while current period value consists the "value" of that item. It 

is obvious that an appropriate deflator should be taken as the 

"unit value", to maintain the relationship between quantity, unit 

value and value of the item. These expenses were not added to the 

model assuming they would have negligable effect on the performance 

indexes. 
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5.2. Determination of Dominant Factors 

It is possible to point out the dominant factors of productivity 

by graphical analysis of productivity indexes and evaluation of 

productivity \oJeights. 

5.2.1. Graphical Analysis of Productivity Indexes 

Graphical analysis is a common vJay of identifying trends of 

the indicators through time. Providing additional insight to the 

development of organizational performance,productivity graphics are 

valuable tools of an operations manager. Productivity graphics 

covering the productivity indexes obtained from the productivity 

measurement system. for the six analysis periods are given in 

Appendix C. The hierarchical decomposition strategy was also 

followed during the analysis of the following graphics: 



i. Input factors productivity indexes (AppendixC.l) 

ii. Material productivity indexes (Appendix C.2) 

iii.Fixed capital productivity indexes (Appendix C.3) 

iv. Personnel productivity indexes (Appendix C.4) 

v. Output productivity indexes (Appendip C.5) 
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Since, the company did not implement any productivity improvement 

programs the indexes show the trend in the operational performance 

other than the degree of success of a productivity improvement 

project. So. no variations were expected in fixed capital, 

personnel and energy consumptions during a six months period. 

Productivity indexes of fixed capital, energy and personnel 

inputs follows similar trends. Further analysis shows that fluc­

tuations in the change ratios of these input factors are negligable 

-i '; accordance wi th the expecta ti ons. Thus, produc ti vi ty indexes of 

fixed capital, enefgy and personnel inputs can be considered as a 

function of output change ratios. 

However, it can intuitively be stated that material productivity 

is dominant during the determination of total productivity of the fi,rm. 

But,being a function of fluctuating productivity indexes of the 'three 

types, material productivity index does not follow a similar trend 

to that of the other inputs. Futther analysis shows- the i'nconsistency 

.' : .... ,!. ", 
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between change ratios of outputs and material consumption. It is 

found that profile consumption during truck wheel production varies 

from 17 kg/wheel (in May 1984) to 39 kg/wheel (in March 1984). 

Hm'lever, profile consumption standarts very from 22 kg/wheel to 

29 kg/wheel depending on the model of the wheel. The role of 

nonstandard material consumption in the above mentioned variation 

is obvious. Unfortunately, bounding the measurement model by the 

class and type categories of data for decision support purposes can 

have an accel areti ng effect on thi s fl uctua ti on. 

Note that, change ratios of type category data wer.e calculated to 

be simple ratios of type totals (representing sum of associated 

levels) other then weighted total change ratio of associated levels. 

By this, characteristical differences within both the output levels 

and the material levels were assumed to be negligable. 

5.2.2. Productivity Heights Table 

Productivity weights table given in Appendix B.5 was prepared, 

by using the formulas developed in section 4.2. 

, " 
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It was stated that, total productivity of a firm·w..as a weighted 

sum of the partial productivities of inputs. Productivity index weights 

of these partial productivities are defined to be the current period 

input consumption percentages defined in terms of the base period. 

Furthermore, these weights are found to be the product of base period 

consumption percentages and current period change percentages. Whereas, 

the latter is defined to be the ratio of value change of the input to 

that of total inputs, while all values a~e expressed in base period 

terms. This is summarized by the following formula: 

--. 
I 

I j t 
I 

IF 
t 

Productivity index weights were computed by multiplying the base 

period consumption percentages by the current period change percenta-

ges. Current period consumption percentages in current period terms 

are additionally provided in the table. Note that, productivity 

index weights of outputs are constant and equal to base period 

production percentage of outputs. Hierarchical structure of the 

model is again maintained in this table, productivity index weights 

of classes add up to one while that "Of types a-dd up to the related 

class weight. It can easily be seen from the following table that, 

truck wheels are the dominant factor in total productivity of outputs 

(with 51 percent weight) while, material consumptio~ is~:the dominant 

factor in total productivity of inputs. (with 56 percent weight) 
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Outputs - Tractor wheels ....... 22% 

- TTF Disc ................ 16% 

- Truck wheels .............. 51% 

- Light Commercial wheels .... ll% 

Inputs - ~laterial .................. 56% 

- Sheet t1eta 1 s ................... 16% 

- Profiles............. ............ 31% 

- Segman,Flanj,Combttng .......... 9% 

- Fixed Capital ........... : .. 25% 

- Plant and Machinery 13;(, 

- Tools and factores ............. 11 

- Others .......................... 1 '{ 

- Energy .................. ; 1 % 

- Personnel 18~b 

- General Management ............ 4% 

- Salaried ...................... 5% 

- Waged ......................... 9% 

Table 5.4 Productivity Weights of June 1984 
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It is interesting to point out the 31 percent weight of profiles which 

is over all the other input classes. The dominating role of technological 

input (fixed capital) with a 25 percent weight on human inputs with 

18 percent weight should be noticed. 

Graphics of productvitity index weights of input factors and 

outputs are also included in Appendixes C.l and C.5 respectively. 

5.3. Determination of Potential Factors 

It is possible to point out the potential factors of productivity 

by evaluating the relative sensitivity of total productivity of firm 

due to percentage changes in input quantities. 

5.3.1. Relative Sensitivities Table 

Relative sensitivities table given in Appendix B.6 was 

prepared by u~ing the formulas depict~d in Table 4.5. The table 

covers re'"ative sensitivity figures at the end of June 1984. 
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Relative sensitivities of performance indexes due to percentage 

changes in inputs were represented by negative numbers indicating the 

opposing effects of these changes. 

Figures in the table denote the expected percentage charige in the 

performance .indexes due to a percent change of any input or output 

factor. 

Hierarchical structure of the model exists in this table also. 

That iS,relative sensitivities of cl~sses add up to one while that of 

types add up to the related class sensitivity. As explained before, 

profit is an exception of this ~ule. However, sum of relative 

sensitivities of profit due to output and input factors add up to 

one. 

Relative sensitivity vector of total productivity is equal 

to productivity index weights vector of June 1984 as it was proved 

in Section 4.4. 
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V I . CONCLUS I ON 

Organizational systems performance measurement is a critical 

component in the general management process. Reliable measurement 

systems constitute a sound basis for continous monitoring and control 

of organizational performance. It is obvious that, reliability of 

a performance measurement system depends on effectiveness of the 

management information system and validity of the performance 

measurement model. Continous monitoring and control of organizational 

performance enables the manager to point out bottlenecks of improvement, 

notice potential factors of improvement and evaluate success of 

implemented improvement projects. In' this context, performance 

measurement systems can be thought as decision support systems. 

Productivity is one of the performance measures of an 

organizational system. Simplification of complex structure of 

organizational systems is necessary toconstruct a measurement model. 

This is done by defining productivity as a ratio of total tangible 

outputs to motal tangible inputs. Tbat is intangible input and 

output. factors such as noice, sun light, psychological motivation 

of workers will not be explicitly stated in the measurement model . 

. :! ':;"''';.~., .:,' 
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Since classification of inputs and outputs depends on the organizational 

structure, it is impossible to construct a general purpose productivity 
. 

measurement model for every organizational system. 

Prevailing approaches to productivity related topics are inves­

tigated and an iterative productivity improvement procedure is suggested. 

Briefly, the procedure includes measurement and analysis of productivity, 

generation of productivity improvement projects and a decision concerning 

the project to be implemented for productivity improvement. 

This thesis covers application of the first step of productivity 

improvement procedure to an existing company. Construction of the 

productivity measurement model and the analytical framework for 

productivity analysis vias performed in a systematic manner. It was 

stated that, profitability is a function of price recovery and 

productivity. In addition to productivity measures, -price recovery 

and profitability measures of the unit of analysis were also provided 

by the same measurement model. But analysis was focused only on 

productivity measures. 

Lack of an effective management information system was onee 

of the main obstacles thro!l9hout this -study:;of,-,p9.stdatp. It caused 

exclusion of some factors from the analysis and disabled construction 

of a product-oriented measurement model. Data base of the.model was 
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constructed by the ease of a table handling package. Productivity 

measurement formulas were adopted to perform the calculations on the 

data base by the same package. 

This enables automatic information flow from the lowest to highest 

levels of the model. It was interesting to observe the above mentioned 

self control facilities and the sensitivity of high level results due 

to changes in low levels of this hierarchical structure. 

~1ain theoretical issues of this study are productivity weights 

defined on the productivity matrix in order to help in analyzing the 

dominant factors of productivity_ and relative sensitivities defined 

in order to point out the potential factors of productivity 

improvement. It was found out that, dominant factors do not loose 

their dominance in short term (as could be expected) and are the 

potential factors of productivity improvement at the same time. 

Estimation pessibilities of total productivities of products with 

the same data of an aggregate measurement model were investigated. 

Fortunately, it is possible to estimate total productivities of 

products by an aggregate measurement model in certain conditions. 

Importance of this fact caneas"ily be understood-by comparing data 

volumes of product-oriented models with that of aggregate models. 

Further investigation of estimation possibilities of total producti­

vlties of products by aggregate models is suggested for the forth 

cOIllings. 



The factors amount of which are not directly related to the 

operations were not included in the model and the model was bounded 

by type and class categories of data for simplification purposes. 

But, it is possible to extend the analysis to level category data 

end include the unoperational factors in the model. Covering a similar 

data, income statements are good references for model validation. It 

should be obvious at this point that productivity measurement systems 

make use of the same data in a more illustrative way than the classical 

managerial control ratios. 

f-inally, productivity measurement and analysis applications 

will gradually increase and a sound theory of productivity will be 

developed. This study should be treated succesfull if it contains 

any useful material for the future. 
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APPENDICES 

Appendix A DATA SHEETS 

A. 1 . Sa 1 es Sheet 

A.2. Finished Product SStocks Sheet 

A.3. Semi-Finished Product Stock Sheets 

A.3.l. Semi-finished Product Costing Sheet 

A.3.2. Semi-finished Product Stocks Sheet 

A.4. Purchasing Sheet 

A.5. Material Stocks Sheet 

A.6. Fi xed Capi ta 1 Sheet 

A.7. Energy Sheet 

A.B. Personnel Sheet 

A.9. Oa ta Ref; nement Sheet 

Appendix B ANALYSIS TABLES 

B. 1 . Produc ti vity Oa ta Tab 1 e 

B.2. Change Ratios Table 

B.3. ~1onetary Changes Table 

B.4. Performance Indexes Table 

B.S. Prdductivity Weights Table 

B.6. Relative Sensitivities Table 

Appendix C PRODUCTiVITY GRAPHICS 

C.l. Input Factor Productivity Indexes 

C.2. Material Productivity Indexes 

C.3. Fixed Capital PrrJductivity Indexes 

C.4. Personnel productivity Indexes 

C. 5. Outpu t Pro~~,c"ti v ity Indexes 
,'.",,',.' 1::,-,-, 

98 



99. 

APPENDIX A· 

D A T A SHE E T S 



llU£TERILERI Jltili EIihDI 

196i YILl SATi;, ~lLGlL[Rl 

o C IiK 

fiDEl ~IRIH TUTIi~ 
f-I'iliT (000) iL 

SUB A T 

ilDEi BiRlH TUHI~ 
FiYlii (000) ii_ 

Ii II :i i 

ADEi [:IRin TUiAR 
:TiAT (OOOjiL 

il i S II il 

Am BIRiii lUi A~ 
iTiili (uOOj iL 

n H Y I S 

Am I:IRIn iUiil~ 
iTiAi (000) rL 

IIArlflliN 

ADET BIRIH iUl hR 
Frilii (GOO)iL 

;. .;.. .......... -_ ...... -_ ............. __ . -_ .. -_ .... _-----------_ .. --_ .. ---_ ... _--------- _. --------------_. ---.:..--------- --------_ .. _----------------_. --_. -_ .. _--------------_. ----'--_. --. 

Gi! Ii E .Li 0 P I. Ii ii iS~06 12m i-mos i:ii.:i? i30,S-i 185ii5 Wt5 ii54i l-ij250 14'7n ii8:53 iniH 15345 li758 i50m 

ti'E N £ L T ij P L h H 
( m Dobei: il"r id 

1230~ 13392 16~776 11239 H221 159830 i4i06 11942 175613 14163 12GH 170535 12544 12m 156203 

-=!:'": .. 

. t:ifiKiOR 
'::.:;:;:.; 

,;~ ir-tkt.or 

,;. 

cUlih!i 

~lrlrak 

iinK 

Iltar 
Piyasa 

TOPLllliI 

3 • .:i~Ii9 
S.SrX16 
13Xca 
13X~Ii' 
:i.5fxl.:i 
1Sx31i 
~.Ilx!.s 
1h2!) 
S.5fxl.s 
llX:u. 
S.Sx!6 
Oil 
Ji.'U\1i 

iurk irakior GuBEl: 

K " ii 'i ii Ii rO?lAHI 

Oiosan 

OioYCll 
~ebiaot 
Cilrysler 
iliiC 
Piyasa 

6.SXfO 
1.0X201l0 
8.0120. 
.s.~1'0 
7.0x20, 
,7.liXiOIl0 
6.5120 
1.0121la 
7.0120/8 
7.0xW10 

, 7.5120 
a.Oxilj 

, 8.0120l 

660~ 

l.ii5 
768 

1029 
B~9 

1070 

130 

1273 
100 

B 
2 

7B19 5163~ 

~060 5533 
~620 35~B 

iH30 ii67~ 
90S0 7683 
3750 "Oi3 

15000 0 
,2500 0 
9S00 1235 
2500 0 

16060 20tH 
iil70 t07 
375ii 30 
0500 17 

3102 8650 26832 

m3 21125 ?3t67 
I 

2153 27000 58131 
2iijOO 0 
21300 0 

1112 moo 23717 
500 10900 mu 

150(j0 0 
35 16229 568 

m 10?i9 i3H 
3 17667 53 
5 !nOD 86 

61 1750B 1068 
Ii 
o 

Ii iI f I F mAAI rOPIAIiI li37 i35?f lWS 

uic.yol 
f'iym 

5.Sx16SDC 1395 13900 19391 
5.5x!.55DC ~2 67.s2 c3i 

4804 6964 

138\ 4060 
650 mo 

157l mo 
655 9050 
~1 3750 

{, 15000 
2500 

-1 9500 
~500 

161 !i.060 
4il70 

21 3B5~ 

i6 m/5 

33~!j3 

561-; 
3003 

ism 
sm 

lSi 
9u 
o 

-iii 
ii 

2,586 
u 

81 
dO 

2930 8650 2S:l45 

6112 20050 mm 

27B6o 27000 75222 
ZiOOO u 
21300 0 

688 WOO W23 
900 i0900 . 9810 
~88 15000 mo 
119 1(,H3 in! 

i049 ilSiS 12iH 
2B 17500 m 
is moo 315 
36 17500 630 

o 
o 

323 I i363 J832 

231 moo 3211 
n 6i50 6~i 

6G~S 780~ ~7356 

ii7& 4Q60 59i3 
4620 0 

i6S3 \ino i3'i:iS 
23i 905ii 2HS 

3i50 ij 

-1 15000 -15 
-20 2~00 -50 
335 9500 3183 

1011 2500 me 
llH 16060 18854 

-; tu7,j-i6 
2n5 3i02 759 

2iOOO 42 

2039 B650 17637 

~&45 lsm 13i46 

798 27000 21S46 
VGOO ij 

2~1 21300 5133 
2HOO 0 

1000 10900 !il900 
i05y 15,jQG i~035 

29 i6i.9D ~84 

Ion 11&12 i2156 
30 moo 5j7 

ii 
H7 17:>17 2575 
23ii i3000 2-i-iO 

10 19000 190 

j-:ii3 i3802 ~5110 

:1937 13\'-00 smt 
56 6813 356 

m~ GOi5 39624 

1;")60 t060 i~5~ 

7~5 mo 3442 
7as :}tjii 66i8 
260 9050 2353 

3/50 u 
150GO 0 
~5GO G 

16a )-500 1596 
-& 2500 -15 

1104 16060 17730 
;G70 Q 

20 330G 66 
J~J15 2:]3 

B3fl 8650 7180 

3293 H747 ~3-m 

moo 0 
LiOOO 0 

m mOD 7m 
m ZHGG 11663 

1000 10900 10900 
223 LiOuO m5 

HI 176J1 :117 
'148 i22.:i3 ii.S:?5 

6 25000 150 
2 1~500 Ji 

55' 17m 976 
i22 i3000 1586 

20 19500 390 

sm i38'i5 ;llm 

5917 moo B22~6 

iOOO 23 

5279 - 9031 47674 

882 ;060 .i58i 
642 ~620 2966 

1023 Gi30 3624 
792 9050 7168 
-41 J750 .. lSi 
-5 15000 -75 

2500 0 
152 9500 HH 
n 2500 230 

1367 16060 2195~ 
300 4070 !221 

16 H38 71 
59 liim ')H 

2801 8650 m29 

3203 i6S75 moo 

27000 
Zi 27000 

592 21300 
.s00 ZHOO 
m 10900 
540 15000 

- 20 17600 
J83 mSl 

22B 17750 
21i i3U00 
~8 1950\1 

o 
729 

12610 
i25iO 
5973 
8iOO 

352 
~m 
_ 0 

o 
40~7 

2321 
936 

~OS2 13,)46 5mo 

3913 13900 5H9i 
H9 ')'i73 1039 

n.:il mIl (ml'i 

6190 12006 m1S 

3229 5739 18531 

i HO +050 SBi6 
3S\" ~620 1659 

lU67 8\30 ms 
33 S'OSO 299 

:i750 0 
15000 0 

·7 2500-i8 
-1 9500 -10 

2500 ij 

25 160(,0 ~02 

300 i070 1221 
1 5000 5 

12 HOw 132 

1071 B650 926~ 

2&8'/ I? .557 52051 

m 27000 22El15 
2i000 0 
21300 0 
moo 0 

500 1090D 5450 
503 15000 ISiS 

50 17600 'BBO 
10 12'i56 130 

56'; 20250 1H21 
10 20300 203 

153 lC098 2769 
34 i-iOOO m 
20 19835 397 

2i2 13m J'/33 

265 13900 368'; 
7 ion 50 

--' 
o 
o 



" .. 

1 9 8 4 Y I L I Ii A nUL 5 TOt; II I L GIL E R I (Ay Sonu) 

';~L DliiHHBIl51 OCilt: 5UBili iiAlii NISili! HilnS iiilZIRiln 
. ~'~:~~~~{. 

HUSiLRIUJVJlIlffETcltflI fIDEl l!IRIH TU1AR ADET BIRIH TUiAi( fiDEi BIRIii iUTfiK ADE'I BIRIil TUTfiR AvEr bIRI;; TUTAR AnEi BIRIH TUTAR AvEi BIRIH TUTAR 
::~~r;', iillL. (liuu)iL nilL. (OOQ)fL PEil.. (OOiiHL iiili.. (uOO)iL liilL. (OOu)iL iitiL. (uQQ)iL . HilL. fuuQiiL -- -.-.--+:~h~~~ ~ -_ ...... , --_ .. .:.-_ .. __ . ------...... -------- -----------------* -- ------- .. ,.-- ------------. ---------- - ____ .. __________ .. ________________ .. _______________ h. ----. --_ .. -------... ------

G ~ H ~ L fliP l Ii ii 

G·£ H E L T u P L Ii H 
(rIF iiooek iiaric) 

T Ril K i u R TOFLllill 

iurk r rokt.or 

Cllaihs 

ullrtr.1k 

ti~K 

!It.'lr 
fiyasa 

J.62li7 
S.Si :<16 
l.5X20 
13X~U 
5.5ix i6 
15130 
i.Ox!':' 
Ux2B 
S.5ill6 
m:so 
5.~x16 

Oil 
ARKil 

Turk iraktor GOI:Et: 

r; Il li "j Ii il fiirltlHI 

OtC/san 

utoYDl 
aebi~ot 
Cllrysler 
3iiC 

. PiYlsa 

6.5X20 
I.GXi.0/l0 
B.OJ20l 
6.5x2O 
7.0J201 
1.0XWlu 
6.5x20 
7 .Ox/.O~ 
7.0x20/8 
1.012u/10 
7.5120 
;1.U120 
B.ux20* 

II it ~ I f rICliRI rCPI.AHI 

Otoyoi 
Piyasa 

5.5x16SDC 
S.Sxl~SDC 

t 10 lliJ% +5i7 HiO iO/S lu~ulj 

222 15m 3536 m ),S26 4582 

222 15929 3536 274 3832 iGSi) 

,5J');: 
3 3060 

:i~59 
7387 

11 ~m 
15833 

10591 
306ij 

208 16ii17 
3060 

o 
9 
v 
o 

Z"j 

o 
Ii 
o 
o 

Wi8 
o 
o 
o 

m 

~172 

4241 
,)56'1 
6669 
,3332 

16300 

11557 
3%5 

!92f14 
+03i 

o 
o 
o 
o 

iGilj 
o 
Ii 
o 
o 
o 
Ij 

o 
o 

188 5308 1013 m 5883 sail: 

o iJ"i03 

13903 
l5m 
11105 
U'i03 
10m 
Ism 
13903 
10m 
15919 
ism 
mH 

,16331, 
11105 

o 01529, 

~B29 
i52'i 

(j 20i i i063 .iS32 

o 17063 (j 

o i7782 0 
o 12063 0 
o 211i 17063 .i~32 
o 11m 0 
o 1m2 (j 

o li(j6~ 0 
o . li5iG Ii 
o 17982 0 
(j maz Ii 
o 173H [I 

o 1;j\5i (j 

o 12063 0 

o 

o 
o 

o 5?5i 

5957 
5757 

o 

o 
Ii 

iS2 ,i09 3571 

3/6 3945 1491 

378 3\'45 ml 

1iI4 

m 

H72 
ml 
,IS6'i 
8689 
3832 

16300 

!iS5i 
,ii65 

192G4 
~IjJi 

o 
HI 

o 
G 

lG5D 
(j 

Ij 

(j 

o 
G 
G 
G 
o 

374 5883 2200 

U iiu~3 o 

17063 0 
ii'iii2 ij 

12063 0 
liij~j 0 
11548 0 
im2 . 0 
17063 0 
iiStB u 
17982 0 
1m2 (j 

173H 0 
13m 0 
12063 0 

o 5'i57 

5?5i 
5'i57 

Ii 

o 
o 

m H23 IB~3 

378 3829 Wi 

:i78 362? 1m 

104 

~7~ 

HQi 
3999 
,ms 
em 
J164 
lim 

1H68 
JiGI 
i9HZ 
~D;3i 

ij 

4ili 
iJ 
o 

1031 
o 
Ij 

Ii 
o 
(j 

D 
(j 
Ij 

69 5735 396 

U i~880 

16880 
iGit~ 

125li 
i6880 
12209 
IBlt6 
Ib8i;O 
mli~ 

H1H6 
l3lt~ 

,17330 
13m 
12511 

o 6JiQ 

6370 
mu 

o 

o 
G 
o 
i; 

o 
o 
o 
o 
o 
u 
o 
o 
o 

o 

o 
o 
.' 

i'iii 676~ 13183 

666 8746 5825 

274 3764 103i 

m 

iiQ7 
3m 
.sus 
648,\ 
.i76\ 
lim 

!H68 
3'iOl 

19HZ 
;03i 

o 
o 
o 
o 

l03! 
o 
Ii 
o 
ii 
(j 

(j 

o 
Ii 

1283 sm me 

:in m29 "i'ii 

16880 0 
iGi46 0 
12511 0 
i,i:j50 U 
12209 0 
iBH6 Ii 
16B80 0 

366 1/.20'i HilS 
18H6 0 
1Bl+~ 0 
17330 0 
13m 0 

26 12511 325 

Ii 6370 

63iO 
,ijjO 

u 

o 
o 

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

1213 llW 13521 

1079 11729 1265~ 

~i2 5222 2{65 

118 

H 
36 

m 

ms 
m{ 
i225 
9510 
HilS 

19782 

12029 
~~83 

mn 
\635 

Si,i 
o 

318 
m 

my 
o 
Ii 
o 
Ii 
o 
o 
(j 
Ij 

134 6452 B65 

m !?7"0 ';060 

18688 0 
l't'!I', 0 
13583 0 
13685 0 
12m 0 
19m 0 

27 1C6B~ . 505 
2 1~m 26 

19919 0 
38+ 1'i"ii9 m'i 
~6 19155 BSl 

2052~ 0 
13S83 0 

H8 i6H li31 

76~1 0 
H8 i6H 1m 

,i15\ 6,;';6 iOG'i9 

3758 6770 25HU 

3212 5087 163'39 

i;i58 4873 
H3 {7H 
393 i.'25 

9510 
318 H35 

19782 

12029 
~S33 

19iii3 
W5 

7,s00 
t47f 
2m 

o 
m~ 

o 
o 
(j 

o 
o 
Ii 
o 
ij 

2396 6m 1m9 

.. 02 i ';702 GOGO 

18688 0 
19m ii 
13583 0 
186il8 0 
12928 0 

27 i'i"il? 535 
1868S 0 
12m i3 
19919 0 

m 1?m ii50 
19155 0 
2052~ Ii 
13S8~ 0 

LH . 76H 1I01i 

nu 0 
w nH liOIi 

-' 
o 
-' 



BIRIH HALlYETLER 22/6/8~ r 
22/6/B~ 22I6/8~ 31/12/83 29/21B~ 30/t/Bt 

;;,\iiUi,. !SCIUl< GIG AIiliRTlSiiitN 1,-(; >il rf~iilK ?UA.~ ~iciol:°:nE SillAl MAL. 5il1ilI HAL. t SINilI ~Al.. SiilAi MI. • SHiill HAL. 
... _-_. -.. _------------_ ... - ------------- -------.-------- .. ---- ... _-----------------_ .. _-------. ---------

?;' 
o T It iI K r Ii R Ii j; Jl\liiL 

3.62i:l9 HI' t;OiiPLF lOtI 632 1059 2732 O.733S 2W 487e IOG.OOI 3362 ;172 {107 
Ct"n];:;\ m ,j.1l25 i35 ilSi ~3.~~t ns yu7 m 
GO~EK Boe 0.2170 1103 1911 39.184 1317 1635 1609 
C~:na8hGOlir,; ~u~7 O.~550 2H~ ;2!3 ~~.377. o 2?Oi J~(j3 35i7 

5.5X16 m KOIiPLE 1008 612 !025 2m 0.7105 2099 {7H 100.00. 3060 ml 3999 
CtIilifR H9 0.1125 Y3i I.iS~ 2\i.5SX G75 1212 IH3 

o GO~i: B60 o.mo S6t 172{ 36.3{I 1112 1St! 1453 
v--';U;.:Ji tGo;,;,,; 2118 O.S~?O ZOo?'! \217 33. ?tir 2/20 mo JS~"S 

5S.(1& J'JI t;UiiI'LE 100G 612 1025 WS 0.7105 IB~O m5 100.00Z 26{5 3832 376{ 

C'./!1i"\ H9 G. il25 om i352 j,j.1H i97 !iS5 !i.it 
GOIcEK 860 0.2310 6Q? H69 32.m C66 1255 1233 
~i~.1.tiiO~ri\ 2m G.S~90 HHO j'j55 UU.2S1 mt ~2 J3/'2 

5.5X16 IL. J:un?LE 100B' 612 1025 26~5 0.7105 1990 {635 100.00Z 3060 {OBI {OBI 
cw.:K m G. il25 'J"i7 13i6 23.m 3~9 liS9 ltS'i 
liVID: B60 0.2310 m 1655 35.m 1093 H57 HS7 
COO:-Ji tGO~1\ 2113 0.5~?0 l'i'iO BOa G3.Mt 2712 j517 ';617 

5.5X16 rut: t:Olli'LE looe 612 iOZS 26~5 0.7105 1938 {583 100.00% 3060 3965 3901 
Wim ;iy o.ms ~a6 i3,j5 28.i/t 371 1129 lUI 
Gom B60 o.mo 1St Ibl{ 35.22% 1078 1396 137\ 
Cfow:XtSO&-.:K 2li8 o.mo l'iJa iu56 3Ji.m ~7ii"J J50'j .itS3 

T F. H t: TOR AAt:II JAIn I 
.-

llX2C DT. t;illiPLE 196e 1206 2020 ~2H 1. 3993 om 12029 100.00I 10591 11557 IH68 
Cl-Ji8>.i luO~ O.Z700 2~()3 330'1 ji.6JI j15i 3~60 3631 

GODeK 503 0.1350 3052 3555 29.55% 3130 3m 3389 
KIJIJ,ji 52 O.Oi39 3/3 ;25 j.53! J1i toa tU5 
CEl!iiR t KULAl; 2077 o.sm 3763 S8{O ~6.5SZ 5Hl 5610 5S67 

moSs rLiIK l(uli~i.E mil 1'172 20m JiJiJO i..05Jl lim Don IUG.DOl 16"317 InOt 1?H2 
)::0 CE/Ii,E'R 1256 0.3375 3203 H59 2~.38% 3932 mo HiS 
w • SOB8\ 2HO 0.W5 S~GO 32?0 '3.'~X no? am a32,j 

;T' I\Illlir. 179 O.O~81 m 656 3.m 578 661 ' 658 
C::ii~flt+KIlM 2831 O.J606 55j3 3~; U.:i5Z 1375 um am 

13X28 nr t:utI/'lf 1267 768 1287 3322 O.89H 3903 7225 100.00Z 5559 6569 ms ...... 
0 

CWili:K 10G6 Ii.Z700 3m HB2 :i7.m 3218 3302 J72S N" 
t:1.1I.AK 152 0.0{09 353 50s 7.001 389 460 ~50 

ct;;~ tKULAii me G.:i7'iO ,1703 ~G51 33.m ;~63 5510 5J?a 

1ro[. nF KOiir'lE ' i6~D 995 1667 ~302 1.1550 5208 9SI0 lim.OOI 73B7 8689 em 
COOtA 1006 O.VOii j;Oi Hill ',pu 3i23 m6 mo 
J(Ul1t!: _ _ _ _ __ _ _ _ _fQ7_ 0.0557 1322 __ m~ ___ ~16.fiB7 me 1392 13 ... ' 

:., 
-----------~----



1SX".Iil Jl) KOHPLE ·3m lye~ 3;;2~ 8579 2.3052 11203 19782 100.00% 15B3j 18300 17m 
CSllfi 1256 O.JJ15 .3656 ;912 ~i.m 3931 i5H ms 
SOEO: 2940 0.7900 ~369 7309 3b.95Z 5850 6761 6~6S 

~. ---' - 1QJJ;K Ln 0.0527 S',2 103;; 5.S0L m lOu! %2 
CEifr.iJi+).'IlI.RK 2m 0.7652 683~ 9682 ~8.m 77~9 8956 856;; 

K R ii '( iI N' JPlii[ 

6~5X20 KOHf-Lt 255~ , 15f3 2585 6682 1.7926 12006 JB68S 100.00r 13903 17063 16880 
C.-1Ia:;;i . i.3i2 U.36UO 5,nii ii,i~ 3,j.321 5323 6539 6i67 
GO!;E.K ms 0.3636 2635 3990 21.35t 2969 36~3 360~ 
C.~i~tilO~:"r: Sij'; 1.5.3'i6 ~2~i li'ii6 i7.'i3I 11119 i36i6 135UO 
SEIlii41l 362 0.0972 2519 2881 15,m 21H 2631 2603 
F1.j\ii~ 39; G.j058 2Ju ,iii 3.m S02 6i6 6u'j 

7.0XiO r.Oi'J'LE 25H ' m3 256S 6672 1.7926 13246 19916 lOu.OOZ 15919 17982 18146 
eEllr';;" . i3iG u.3.lOO 70u3 J3;:; H.m 6663 i~32 nOI 
GOk~ 13SJ 0.3636 2689 4G~2 20.m 3231 36~9 3663 
Ci,ji:~:K ~~fli ~/3u 1. 5396 IGHi 1m; Gi./.Ot m27 !i6u2 Wj5 
SEGiWl 36~ 0.0972 2522 2684 H.m 2305 2603 2627 
fiitii:i 311 u.lu58 2GG ~7; 3.331 m 6(j-~ m 

705'.00 KOHI'lE 25H 1m 25B5 6~n 1.7926 12m 19155 loo.OOX H3H 173H 17330 
r.8f58i i:i;G G.3.iiiu 6m 7in :i? .m ~56i 6iSi mo 
COI.:Eli 1353 0.3636 26~D ~OO3 20.90% 2992 3619 3622 
Ctri5;~·GO&\:;; 5/30 l.S:i'i6 'h'3i 1526i n.m l1i07 137'17 nal» 
SEGiWI 362 0.0972 265~ 30i6 15.m 22S~ 2726 2728 
FlRii'~ 3'ii u.lU58 295 ~B1 j.501 SIS "- m ~,J 

8.0X20 KOliPLE 2m 1m 2585 6672 1.7926 1:i85~ 20526 100.00% 16331 lem 18693 
Ct~;~ii ijiO 0.3500 1326 G.i5J i~.2.iI ~:i76 ii73 767; 
sow; m3 0.3636 20U 399~ ~9.m 3178 35~1 3638 
cr.-ria::JiTuv~f~ 513u i.:i3'/6 107?! i6i5i GO.15I i:ilia? 1\791 H'i-~Z 

SEGHitll 362 0.0972 2820 3162 IS.5uI 2532 28{.1 289C 
FiAli'~ m 0.i056 m 707 3.m SS2 m SH ....... 

:x:- 0 , . w 
. w 
....... H II F I F ilCAAI JAHTI· 

5.5);16' SDC I:Oli'LE 137~ 83t 1397 31,u5 O.96BS ~(j36 76H 100.001 ~829 5957 6370 
t;F'~;;i m D.{u20 l1uy 1361 2i.m 1176. H51 15S1 
GOuOi 910 0.W5 9H 18S~ 2~.m 1172 1m 15~6 

Cw:.RtG05r~ 3002 0.3065 2m S\61 11.m 3i51 '~7 ~S:i3 

KUiliilliG m 0.1320 1577 2068 27~'07l 1307 1612 172~ 
-~~ -~.~ ............ --~-- _.-



';" .. ' 

J.; 

Hu!;lLRILF.fllJIIlll mDI 

DilNEH DRS,! 

iWCl BIRIH TU1AA 
~ilL.(iMl)TL 

1 9 B { Y I l J Y A R J it II it U l S T 0 ~ B I l GIL E R I (AySonu) 

o C H 

Ann BIRIN TUHIR 
ii~L.(GiiO)iL 

5 nAT 

ADE'! BIRIH TUTIt~ 
;iilL. (uw) iL 

Ii A R i 

APEl BIRIH TUTAR 
~AL. ( GOO) iL 

H I SA H 

ADCT BlRIN lUTIIR 
~ilL. (000) fl 

ii,A Y I :; 

ADET BIRIH TUTAR 
;;ill. (QuG) iL 

II A l I RAN 

ADET BIRIH TUTAR 
ML. (QUil)iL 

?J/6IiJi 
SIil~I I',ai. % 

-_._._- -.... _ ....... - .... -----_ .. _------------ ....... --- .. -------------- .. ----------------~ -- ---------------------" .... ----------------------------------------------- _ .... _--

;x:. 

G (H ~ L i i,) ~ L A it 
1 Ril I: 'j Ii R 1uPLlliiI 
K R Ii 'j 0 H iCPl tiliI 
H R F I F TICI>JU iOi'LAiiI 

r K A K i Ii R u H JAHii 

3.ciZ.(19 TTl' iiViiPLE 
CFii&;;"R 
SOVEK 
Ct;i3.".R+GOlii~ 

ii']OI 10m 72~?O 

3llGO 9sn 36m 
3257 1m3 m2'7 
17B~ ~ 829 8m 

~62 3362 1553 
m 7'i5 in 
7~O 1317 975 
liO ao, "i7 

5.5Xl& m KililfLE 293 3960 897 
CF.lit.£ii 3iS U 
GOL'El: 782 1112 870 
C8I~'R I GliDi:ii iii 2720 2i 

5.5Xll, JD liOHfLE 685 2~5 1812 
C;.:n'D;-'"] j15 7'17 m 
GilBu 1394 SCi. 120B 
cr;;~:.~ tUVD>Ji m 2.m 2B'; 

5.SX1G IL. KOiiPLF 
i;t1ID8i 
Guk1i 
O:;iml,tGO;;"1 

S.5X16 1LTI!: KOiiPLE 
C"aiI!i:a 
GO&l.1i 
C:::iiUf.R t(ji,)~1i 

3060 
56'7 

1093 
2712 

o 
o 
o 
u 

28 3iilO 87 
371 0 
107~ 0 

32 2708 :37 

~ 1 R ilK iCI ii AAKA JAiITI 
N 

llX?C' B1. KOOi'LE 

11>:3.) 

CF"~:J1 
SUW: 
WK 
COOERt!;IUI( 

iZUK f(0if1.E 
WOO 
Gliili:1: ' 
r.1JLAii 

"r.fii~nt~'ilAK 

350 10591 3709 
m :i.iS\ 160.\ 
37Q 3130 1158 
m .m m 
1{2 5141 730 

Iw,s 1&117 hj2b9 
780 3932 3067 

12J3 1:iir7 7012 
6t~ 5"/8 371 
7u? WS SJl'i 

n?G 11373 'lim 
3107 896~ 27847 
j[7~ 1i36i SSi5~ 

HiS 5957 8m 

602 H72 2Si2 
'i;37 Ij 

153i 163~ 2512 
,iSljj 

665 4241 282 i 
IG~~ 12i2 i,~J 

1025 1541 15Bu 
Ji70 

3632 
1i~5 
1255 
.i,i82 

~G81 

liS? 
1457 
j~17 

o 
(j 

G 

u 

Ii 

301 3965 1193 
1i2? U 
13% 0 

3\0 :i501 it?3 

350 11557 4047 
m 3~5u 1153 
370 J~16 1261 
~n iu3 ~.i.i 
HZ 5610 797 

301 mo~ 
mo 

~oo 8m 
117S 661 

Jm 

578\ 
o 

SOOJ 
776 
o 

GiDIi i03~5 33';5'; 
me 9319 ~005~ 
i8~5 17i73 mia 
1957 5957 11656 

B93 Hi2 372; 
";Bi 0 

2278 1635 3724 
,i,iG3 0 

55i ml 2339 
m i212 'i55 

15~1 G 
359 .iiiiJ lJj3 

3832 
!i55 
1255 
3332 

lGSI 
" ilS9 

H5i 
,i~i7 

o 
o 
o 

u 
o 

809 3965 32Q5 
im 

m 1396 1289 
5\7 mri Ino 

55i 11557 636~ 
m j~bO 1l:i3 
m 3H6 26H 
m i05 m 
m Soiu 1619 

mimI 13?11 
183 mo 822 

im 'am i\l217 
1672 66J 1I0l 
210 OW 1763 

Glj86 11m 3'i:ibi 
26H 10226" 27010 
2559 llJ72 iHSi 
2882 6370 18361 

237 H07 m 
6ii m ,i'i; 

3 1609 5 
105 35;7 J1S 

21l 39~9 856 
oJ:> 1i\3 m 

3 H53 ~ 
20 j~~5 71 

o 376\ 
1i3i 
1233 
3m 

l081 
liS'] 
H57 
j~17 

o 
o 
o 
o 

o 
o 
o 
o 

m 3901 178l 
i31 Illl 201 
6l 1m 88 

,S3 3~S3 W5 

20S IH68 m2 
376 j'}31 iJ~S 

m 3369 46~ 

1130 iOS \7B 
8 S567 45 

1l0Il WW, m3iO 
ms 8957 ml5 
H37 1/339 ii130 
2119 6370 m95 

~69 Ha7 1928 
']6 172 95 

1009 1609 162l 
59 3m 209 

B13 3999 3252 
ii5 1m 317 
572 H53 631 
m J:i~ 16ii3 

o 376~ 

1m 
1233 
33~2 

~081 

1i59 
HS7 
sm 

o 
o 
o 
o 

o 
o 
o 

H7 3901 17~3 

liii 0 
2S m~ 3{ 

i'i5 3,53 1709 

9~ lWB 1080 
77 j~jl 200 
9~ 3389 319 

360 iOS :iiS 
2l 55.S7, 13{ 

3m 1?'25~ 1l0i.~7 
3829 7898 30m 
m2 11HS 668.i5 
172S 76H 13179 

1Y21 m8 9373 
m7 i15; 2'm 
3206 1911 6127 

57 ,213 m 

:'5 m~ 119 
iii 1:;56 Ii 

1m 0 
25 ,21i lii5 

96 HB5 m 
iJ52 0 

5 H69 7 
107 lisa ;2i 

~m 
Ui6 
1655 
H05 

o 
o 
o 
o 

m {5S3 1991 
IJOS ij 

2 16H 3 
'10 i056 l'r~3 

H 12029 1m 
27 :i30r 103 

125 3555 m 
;j~O m .l~ 

38 58~O 222 

10007 ' 13193 Ij2022 
32~O 9W 30653 
;332 1910-1 oms 
2H5 7641 1860~ 

263 4S78 1281 
267 liSt 305 

. 35i 1911 682 
69 ;213 211 

3e9 ~7H '18~3 

m 1356 317 
7 172~ 12 

J5'i -1217 ISH 

lSi H85 706 
1352 0 

36 H69 53 
i~5 395B m 

ms 
m6 
165S 
HOB 

o 
o 
o 
o 

m m~ 2211 
1303 0 

2~ 16H ~2 

5\7 -I05.S '-217 

111 12029 1334 
13 3aO? 61 

119 ZSS5 "m 
3\2 m 353 

83 58{O m 

100.Wi 
2J.6~I 
ji'.m 
~.31I 

l00.00~ 
2a.S3I 
3G.m 
Ij3.70I 

loo.00Z 
30.HI ' 
32.m 
3J.m " 

100.0ili: 
(~.m 

35.m 
35.oH 

liiU.OOZ 
,,;j.m 
3~.Z2Z 
:]3.511 

10(j.0iJ~ 
31.m 
29.m 
"3.m 
{8.m 

iB~ 1m2 
156 ms 
Ol~ ,Jj20 

113? 658 
i28 8m 

'i307 m 1m2 WI7 151 1'iij/3 2lii2 ~t2 11073 ml IIN.iiOI 
'698 207 ms 926 277 H59 1235 113 m9 50~. 23.36Z 
my lalr Qj20 i0059 5i u2'iii m "2503210 2072 ;j.wI 
m 1831 65a 1206 371 656 m'" 768 656 50' 3.m 

107, jill 3m 2527 li~ Q3~~?Ja lv~~~'m 4l.:b"I 

---' 
o 
+:> 



)::0 . 
W . 
N .' 

C>j;~:A 
t:IJi.Rl( 

Ci::iW'.:i. i KUUJi 

;jj 3218 'U~ 
:HBI 389 m~ 

1 im 5 

,l!.('.)Q iif KOHPLE 192 7387 HIB 
-·-~---Ctnru--,-,- _.- 5;23- , u-

lroO J'u . "/~~:; .. 

r.tJLIII( 1183 1188 H05 
Ct-"]-':R:~1Ji t\K 2 6115 12 

t:Oiii'LE 
v:riikR ' 
60W; 
"1Ji~K 
CE'rr~ER lIM.1IIi 

'm 15m 76{3 
m ml 1162 
619 5850 3621 
m :iii m 
230 7m 1782 

, j( A ii '{ V li J,;lIii 

6.SX2D 

7.1iX20 

7.SUO 

D.uXZO 

KOHf'LF: 
Cw.~ 
&QEQ; 
Ci1irf.:li loGO lP-:X 
S£GI'r'iii 
Flilirj 

105~ 139li3 Ime 
m SJ2(l ~Iw 

1928 2969 512' 
5ZJ 111l'i 5JI5 

2W 0 
502 U 

KOiifLE {b6 15m m8 
V::;;~'R ;3 6663 ,ii7 
&QEO: 10117 3231 3253 
1;.r.:Mb;"R: GOr.~h .iliu 12n7 557a 
SEGrdii/ 2305 u 
fuiir.i 53t 0 

KOHrLE 1641 14314 23m 
Cf~]:::a i6iJ ~53t ~,;3 
GO[:(j( 652 2992 1950 
~Iwn -m IH07 105;0 
SEGiiit~ 2623 225i S9H 
i:jJ\i~ i617 5i5 ii~7 

Kiilil'LE 
Cr1i~81 
60JJEK 
C:::;W8i: Gii5i:;, 
SE&iWl 
Fl.Aif,j 

H 1633i 1530 
.)89& 0 

119 :ii78 378 
GJ 130G9 1152 

2532 0 . 
362 0 

H It F I F mR~I JiliIiI 

S.SXU sue Kilii?LE 
C>.iiD::.R 
6OI:EK 
COO>Jit&ViI8( 
KOlIDRItlG 

178i 4829 
20G3 !1io 

89il 1172 
iW ji51 

2il3ll 1307 

8613 
,~~ti 
1052 
Hoi 
:mo 

"'roll 

3502 U l59 J5G2 ;,05 
2900 {60 1333 66i (60 307 
2';0 55iO !j'!.l 7G :is iii Stli 

o 86a9 o 103 
i026 ... - 0, --i3 

8689 
ilj2~ 

139i 
i28i 

Bl'5 
52 
m 1397 0 603 

7237 

483 10300 883, 
m 'i5H ~W 

619 6761 ms 
3l'i i007 321 
230 B951, 200(1 

1057 17063 1603~ 
j']:i ~;i39 j;j7u 

192? 3m 702( 
523 ij~t~ 7137 

2631 (j 

6i6 

650 17~B, ,116&( 
GOO 7532 ~026 
350 j6~9 1277 
JOG it602 tJ81 

2603 0 
~frJ 0 

HiO i73H 25H3 
760 5'iS~ :i ijj 
m 3619 2359 
'72t 13m I~m 

1531 2726 (ii3 
i~5j m ili2i 

il IBm 
in3 
359i 

Hill 
ze6l 
m 

HlS 5957 
i-i5i 

2112 lH5 
;257 

ms li12 

o 
Ii 
o 
o 
o 

mi 
o 

30Sj 
o 

sm 

4~6 IB300 B162 
4~O ~5H l'iY'i 
579 670i 3915 
W iGui 2~9 

221 8956 1979 

605 J 7063 13m 
tyi ~53i mij 

1603 36{3 6569 
ZG-7 i36t~ 31t~ 

2631 
&i6 

m 17982 BB87 
ila 7532 m8 
3i2 36(9 1i39 
3i5 it~oj2 i60V 

2603 
.508 

:iY3 J73H 6602 
j2~ ~i5~ ~21j2 

652 3619 2359 
i3m Ii 

m m6 1197 
i6i6 ~Z3 luiS 

153 J6\5~ 2616 
it5 'ii'i3 li3J 

2 3591 7 
!i3 ii7n i671 

1957 

3769 

3632 

2861 0 
6jS 

5957 11656 
HSI 0 
1m 5m 
;2:>7 0 
1612 6179 

,,, O\J~ JH~ 

m 3;25 5;,0 
5500 450 2m 

31i 53'76 162 

5S B481 
3'i30 

340 1364 
7iiZ 

~04 
u 

{64 
o 

H6 17497 7B04 
Hu ms I'm 
5i9 6465 3743 
m %2 2~7 
221 C563 1893 

15i! 11,880 25502 
I t(ju 6~69 'i:iit 
1719 360~ 6196 
2'i5 1.5500 tG23 

2182 2603 56i9 
50 5fl'i 30 

6B6 18W 12m 
3G5 n,jl 2'n5 
569 36B3 2169 
i61 W.iS bm 

37 2627 97 
it~ &it iSJ 

195 1733Q 3382 
151 6760 1021 
652 3622 2361 

iJJIO 0 
2728 0 
~23 U 

168 IBm 3136 
'i~ 7G-ii i58 

36'38 7 
102 li'i82 iS2:, 
22~ 2898 6i9 
3ul 6H 19~ 

2B82 6370 16361 
iCOS 1m 155? 
6715 IS~6 10379 
iJ~S ~~:i3 6157 
H7 172{ 2S;1 

1.111 6~J~ 6HZ 
m J725 f:.7 

1360 450 621 
1277 ~.ln 5393 

381 
SU 

18~ 
7; 

6~81 
j'lj0 

136~ 
Jil2 

3(27 
i'i6 

2504 
526 

468 17497 8196 
m m5 2H2 
5n 6~65 3827 
26i %2 257 
230 8563 1970 

Zi61 16880 HS37 
1m 64~9 om 

, H 14 360~ 14828 
6i6 mou m~ 
2~{O 2603 735'1 
':iu5 &u? 1\65 

633 18146 11463 
165 760i 1254 
349 3683 1285 
21i iUJ5 3i'i6 

2153 2627 5656 
H6 ~li ?u 

5B2 17330 10(j80 
255 mo liZ~ 
998 3622 3615 
325 i.iGI0 t5Q2 

77 2728 210 
i7 623 29 

462 16093 e6jQ 
173 iG'j i i166 

10 m8 36 
;3i lm2 6502 

52 2898 151 
In 5H 575 

2119 
m 

3926 
307 

3117 

6370 13495 
i551 6$5 
15;6 G068 
;~~3 im 
1m 5375 

m 7225 3062 
in il32 2(j~2 

505 0 
165 6WI iOW 

220 ~510 2091 
i5 Hui J30 

1000 1529 1529 
29 7775 231 

i6( mez 9171 
m mz 2m 
579 7309 m2 
267 lu08 al 
230 %82 22~7 

1712 186B8 32000 
i202 71~2 ? IGZ 
3635 3990 14505 
175 H?i6 2~lb 

1925 2881 5547 
m m lSi 

8Bl 19918 17552 
658 om m3 
300 ~ui2 1213 
tu'i i~m 6515 

1074 288{ 3097 
lSo~ m 105i 

103 19155 1964 
7\72 u 

, 15 i003 60 
55 1526i GtO 

330 3016 995 
luO 6ij9 67 

7~6 20526 15319 
Sit Go,sa m5 

59 399i236 
m 16;51 7'7l3 
m 3162 1576 

12U 707 -an 

172S 76H 13179 
IB61 ij 

saea 1654 10917 
1 ?j 5;51 lij3J 
592 2066 12Z~ 

622 7225 {i9! 
12i H82 517 

6372 505 3221 
12; 6061 l52 

i819S10 i574 
556 HOi 2i5u 

1034 1529 1581 
68, 7915 542 

iC3 19782 9553 
m t912 21B~ 
5B4 7309 me 
267 IOJ8 291 
290 9682 280B 

2776 16688 518~9 

::ZBi 7162 IbJSO 
2103 3990 e392 
355 HYio i3~27 

32(9 2a61 9361 
671? 67i 'im 

822 1991e 16365 
ilIi] 83t3 n52 
'608 4Q~2 2~58 

ISu i6lit 2?il 
,m 2B8~ H13 
t10 m J3D 

~09 19155 7833 
307 H72 (!Cii 

656 iD03 2626 
15 152~i ZC] 

690 3016 268~ 
oat 0 

326 20526 6696 
i13 065S HOD 

39y~ 0 
15 16~51 1m 
99 3182 315 

liSS 707 1050 

2435 7641 1860~ 
iZU 1861 m 

5686 IBS4 10913 
33S 5i61 10;0 

2m 2068 5063 

l00.0~ 
Si .an 

7.00% 
uU'Z 

loo.00z 
i6.JU 
10.0C:Z 
~.).o.sI 

100.001 
2i.33I 
36.1'5Z 
.l.SiiI 

te.m 

luG.DOI 
38.32:z 
2l;J~1 
i9.9BZ 
15.m 
3.m 

luO.OOI 
'I.B9Z 
20.~I 
61.20% 
li.iIlI 
3.38Z 

l00.DOt 
39.m 
?O.7OI 
79.69'1. 
15.m 
3.tiiZ 

100.00% 
{2.m 
1?i,sz 
80.15''' 
15.50% 
3.;~% 

lCO.OOt 
Z~.lSX 
2i.21I 
11.m 
1l.OJI 

..... 
o 
0'1 



, . 

... 
c 

'" 

c o:::! '" ~. - ." " ." - .=-
c • --' ~ .", r: :c 

, ..... · ~ · ~ - c:> , , "" , 
-.~ : 

! 
~~ . 

! 
i 

, ..... 't < 0-
<~ 

;8 I 

::: I 
~:~ , 
~: ! 

• 
'. 

. I 

I 
! 

,~ 

,~ 

·n 

'" 
'0 

"" :~ ..., . ., 
r-. 
.~ 

r-. 

"" 

.~ 

." 

,r. 
'0 
r-. ,.., 

." .0 

N 
r-. 

'" 

on ." 

.,.. 

." ", 
:~ 

.0 . .., 

." 

." .. ., . ., 

.,. .., 

. ., 

'" '0 "., 
" .. ~ 
,~. ,.., 

:rc "" ... .", 

.... .... .... 
<> 

.,... -Q ,j.:::;) 

,,"!I,!~''! _f:"o, ..... .., 
~~ ~~=: 
,=".::)I::)'::l 
or.-- ..... :> 
l::l'(') , ..... ,.., 
1'J·.....,.Xl I~ 
("..I .--:- -a_ 

,"" .. ., . ., 
'n 

0',' 

'" 
." 0=> 

,'"O';:JIV,) 
-; ~ .... ! r~ ........ .,.~­
,=,O.:::;),::l 
. - ........... -

...., 

" .,. 
~ 

.~ .,., 
:~ 

.:t O_lI"'lI 
t; L~ "!~ 
t .... ...,.'"'] In 
QCO::JO -----

'=0 
'=0 
0::> 

~ 

...., . .., 
0-

.~ 

.~ 

-0 

.n .,. 

." 
'" !!! 

.., 
,~ 

=: .... 
'" ,.., 
,~ 

'" 

"" ' .... 
::> 

"" 

." ." ,.., 
!~ 

.... ", 

." 0-r-. .~ "" .,, 

.", 

!~ .,. 

'" .,. 
.... ...., 

." . ., . ., 
:~ 

", 'n 
'" ',' 

'" " on ,.., 

1\ 

. .., 
~ 

11 

106 

;~t9~~ 
'.., 0'" 0 
.~ • ...: r..: ai 

." .... 
r-. 
M 

::: 

- '~"? '-'"""4"1 • 

~~;~ 
l'l ,:n I'., 
.. ~ I,",! I: 
.~ 0...;:) .... ,_.1") 
.~ ,..., ... 
.... 'Xl.,., ,n ." ....... , .... -, .... 
·_'0 Vl _M_ 
~r-;~ 
1:1 • ..., ':""00 
.:--, _In 
0,,0-.:;) 

'" &n • .., 
r"'-J .xli ..... 

~ ""!': 
;{. ~:~ 
.~,..., -­
,n''j*>':) 
I~ - Vl 
to") ·G .... 
.,..,~!.:! 

.... -.0 .., . 
''':~ 
10"') L_ 
.~ ..., 
,-j 0:.0,_, 
.~ r; '; 
.... ...... ,J 
"J-If') 
. .- I"") .... 

1_ 1"-:: 
.:J In 
-~ 

''3.=»,,,,> 
If') <>- • 
.,.., U,:"rl 

~~ ~'.:.! :~ 
~, lD '" 
~ ''!'; 
.... o--.=, . .....,-'(") ....... .., .... 
In'~ ':J 
." -.c. '.-:11 1:--.....,,' .... 
_t=)'::J 
I""~-

.~ .,. 

.::> • 
" 0-
r-. " .- ~ 
." CD ''I 
~,,",!f~ 
.... ~.!:) 

"''' - 1(') · .. M ... 

" "" ,:":) .=t 
'.0 , ...... 
~lXJ 

.~, 

.-#' 

.-#, 

'n .,.. 
• ...., ID .,' 

~~'1 
.... 0-. C) 

'''-If) .... ,.., .... 
!$ 
~ 

• ! 



HItLHHE 

irON::H 5ASI 

hilEl mIn Tlilh~ 
iiiIL. (OOiii fL 

1 9 8 ~ ',I l I i1 A l , E i1 EST (, i; B I l GIL E i'. I 

VC IiK 

Ann ~IRIH TUTAR 
iiitL. (D0,jjrL 

5 U ;. Ii i 

ADET mIn Tum 
ii;'L. (DuDi iL 

n A E ,. 

ADET ~IRIM TUTHi, 
"itL. (GuujiL 

N i 5 iI H 

IlvlT DIRIii TIJTAA 
";'L. (uGGirl 

(Ily Soou) 

ii II Y I S :I i\ 1 I k A ii 

ADEr mIll TUTAR ADET mIn TUiAR 
iiiti •• iijiju}iL- iiitL. (0UOjil 

......... - .... -_.----_ ... _ .... -------_. ---_ .. _----_. -----_ .. _------- -------------_. --~ ------------------------_ .. _------------------_ ... -----------_. --------------
6 t li € L r v P L iI ;; W'j']06 H3.2ii 2D20,0 IH6510 158.6; 2W~3 ll'i;501 liS.uJ 20'i151 Imm 158.~i m120 i55252 165.83 126'100 317282 16,.33 13,7li9 5Si6!i 16~.3J l,u;8i 

S~CLfIR 

UVliil SACLliR 

mG2X227S 
6Xi300WGu 
6XI500xmo 
4Xi~mai 
7XI200X22~O 
OXli.WX2;OO 
SX1500X22SG 
'ii:i500X27SiI 
10X930X~S80 
10Xl:!OOX'.2SU 

. 10X1SGOXOUOO 
lIXUOOX2200 

, 9XlOOOX4000 
, ox 1l0QX2;w 

,,:' ,10X9~~?S80 

. "R U (f SAC L iI rl 

2sra7BXR 
s.m.lS""'~ 
3.9X46UXR 
;i:llilXA 
~X13DxR 

""mmi\ 
,\",4X2um , 
:,' ;);ZUTiR 
. m6llXlt 

ml0;;i\ 
m62Xi1 
jAl2iiXi;, 
5.5Xl60Xl; 
J.7.ilbOXi\ 
4X?10XR 

l.iIHIi :iAC tr.iu 

PROFILLLR 

6. ;jAm US1 
"7.D~ Uto 

lS.a:20 26.W 
C.DX20 11~1 • 

~Giiitii .f! Jili5 -COl!D.~ Wii 

SEiii'JtIi 
FI;iiS 
[QHi:RIHG 

BOf.v65 BMi 72247 615693 91.13 56111 Him 89.60 42264 S903iG 93.i2 5532i 3Siii3 86.56 31127 4G906i 90.51 37024' ~7m6 H.71 H936 

JstJ5G ?i.l;i J2276 2iil22 'iO.IO l'i56j i32;:5i ~5.;5 iIm j3)iji 'ii.ll 32m wm "iZ.38 13m i.W27 ?7.n;2uo~ 2153SS 90.35 m87 

21919 89.18 mo 
m n.2? 2; 

9321 71.t6 666 
11m 57.5' m5 
S7ISG B6.03 5031 

29Ej2 93.37 2791 
moo ?S.09 2m 
1'T.l20 99.19 1718 
2ma 70.8; 2527 
~270 90.S7 38B 

Hi~51 75.sa IJ529 

21979 8U6 1%0 
332 i::.21 2t 

9322 71.66 66B 
17m 5'i .54 i025 
moo 68.05 H~7 
li310 i02.29 iJ2~ 
171'34 9,'.10 lG98 

2iSi3 'lu.iH 252i 
mo 90.B7 366 

5i051 7i. n 5~);j 

21979 8U6 196n 
"332 il.2·i ~~ 

9322 71.66 6/'8 
ii2i~ j·i. 5; iO~5 

36100 8£.03 3;'S4 
;u'iu iU2.1Cr ~lG 

3u 100.00 

27G18 'iu.ai 2527 
mo 90.67 3G6 

93(ju 102.26 95i 

21m BU6 lS'6n 21919 B9.18 1960 21647 99.11 me 21618 ~9.18 2H7 
332 iZ.::·i 2; :132 i2.2? 2~ j32 i2.29· 2\ . 

932: 7i.G6 G68 
iiZi~ 5'i.5~ !u<5 lia~ 51.5i iu~5 i~,58a 5'i.5U -i-i3 ijj,5~ 59.56 i9~ 
3SiGG 66.03 309G 11100 88.02 977 30HiO 97.94 mB ~9841 95.27 2m 
~5601:' 10:,.30 2~~~ 

5%0 103.16 6ii 3D iO~.OO 10160 103.15 IUBI 9222 liH.91 968 
501iO iij~./'i 5iid iZ7ib iO~.'8 us; 

mBO 105.66 6929 
Zi8iG 7ij.a~ 252i VGi~ 1u.Gi ~527 
mo 90.67 36G mo 90.67 30B 

8323D iij3.';u ;1~U~ 67i10 iu3.40 6m ?SilO iuj.iO m; i2WS iij2.i~ i321'i 
Y3GG 102.26 95i 

mso iO~.66 355i 

iSJliS QUO 39'171 mn5 ~i.Oi 32m 3m09 J5.iO nm 2m3; Sb.63 21m i'iim G2.5i i50J9 iJim Gi.i7 ISOiG 250100 91.2i 2.sm 

39257 51.25 2012 
i,jSi\ 9S.'.l IOi3 
21m 62.2t m~ 

'lSU t'i • .i3 37 
mo SG.OO 157 

Zi.i32 i7 .27 2112 
20230 97.68 1976 
sma 'il.23 tui6 
mi6 87.58 362S 

135072 95.22 1m 7 
&912 9S.~9 660 
'i;06 77.70 919 

6260t 9~.68 59H 

171!i3 115.DI 1967 

392Si Si.25 2012 

21271 62.2t 1m 
ISiJ i9.33 37 

mo sr,.oo 157 
U~'32 17.27 2m 
20230 97.66 1976 
2oSa90 71.22 2m 
~~76 B7.56 382S 
mSi 'is.n 75GG 

6912 95.t9 66D 
HO~ 17 • 70 'm 

62604 9t.66 sm 

17103 1IS.01 1967 

ms, SI.25 2012 

21271 62.2t 132. 
iSO i'i.J3 .ii 

3140 SO.UU ,57 
~i33Z ii.~i 2ii2 
20230 ~7 .68 19i6 
iJi'iO 'ii.?0 i659 
mi6 81.50 3625 
\'j33J 'i4 .6·j i~n 

6912 111.11 ns 
'iHi6 'ii.7G 'i!-i 

6280. 9i.6C 59i6 

lilft3 lIS.D1 lYoi 

Im~ m.9'i .i~n l'iSi6 li"i.?9 m2 

ms; 5US 2ftlZ 
~13; 105.17 6jlj 

2i271 62.24 1324 
i5iJ ~'i .J3 Ji 

3140 50.0u lSi 
2m2 Ii .2; 2il2 
20230 97.68 1976 
i6296 'II.~~ iiS7 
60110 10 •• 89 6366 
725ft iOi.36 m 
6912 Ii I. Ii 76S 
'j;u') 'ii.iu nr 

18i6B @.64 18E3 

70iB 9)'.46 70i 

6·53·: lSu.uu il'iS 

39257 SL2S 2012 

2im 62.2. 132l 
,5u ~'i.33 37 

3140 Su.uO 157 
2jjj2 ii.2j 2li2 
20230 97.68 1976 
1i~UZ ,oiL;:'; i3ii 
22840 IOUO 2396 
78~5 iO;.?Z lu.i5 
6912 111.11 7ci6 
'i~u~ 'ii.ill 'ii? 

1),j20 iu~.9Y i5i2 
HH 99.4i m 

';63'; i:jO.OO !l'i1 

3m1 51.25 20i2 

21271 62.ft 132~ 

15u ~'i .j3 3; 
3140 62.42 196 

,i33Z ii .2i Zii2 
20230 97 • 6~ 1976 
IHO? 'li.~; i3H 
11690 104.BB 1226 
7US;) 10i .S~ 'm 
6912 111.11 76G 
Hu6 7i.iu 'iii 

i,j;uO lu5.?5 1/38 
H9~ 99.47 Hi 

39257 SI.2S 2012 

21271 62.24 132l 
75u i'i.33 37 

mo 62.t2 m 
2i332 17.56 2120 
20230 97.92 1981 
iSS2 92.76 Hi 

11690 102.22 119S 
3~020 itO.77 :;om 
6912 111.11 766 
'i~O~ 9j .70 9iY 

smo 106.43 m6 
16,00 itUi 1m 

4320 lIS.OS m 

m921 m.Sl 106166 739723 223.99 16S693 646201 222.52 H3795 mm 209.92 92m 3i1662 209.65 7167i 3m5u m.7S 767iO 266202210.57 6026S 

15165 23S. J7 3521 
17956i 238.78 mi6' 
~6616 17u.53 10j90 

2t3Si6 200.67 ~C879 

1100uu 23'i.:i3 m ij 
205m 2tO.37 mft7 
56616 110.5& 10m 

2C75SB 2ii~. 73 60023 

W20S 231.33 26~5; 
205549 2iO. 37 tNOi 
5~6i~ i7u.58 Hii?u 

2il631 tftS.7S S6744 

m21 W.3i iOilS 
6765. m. 93 14360 
56616 l'iu.SS iOno 

271831 2[1S.i5 SbiH 

;3S2i ?,n.3i iom 

566i6 l'iO.S5 iOi'iO 
2i1725 208.7; SOt66 

i3521 231.Jl iom 
sle.o 276.i6 Hm 
566i6 l'iO.Sii i0770 

197373 206.63 H216 

1~3 2oi3.0S 31 
33m 2S4. 3Y ES21 
S66i6 170.S5 10790 

1959S7 20B.84 40923 

107nD m.73 236zi 9117; m.SB 221i? ;~S65 3GI.20 2J.m ni5u 327.,\ SOi6i iii8i j3~.Si 2it02 m71 3:iS.~7 ,0iiS nm 3/5.S5 352ii3 

UBut 253.SI m6 
;~uo~ 1~1.08 iH27 
4B!i50 260.23 12SiH 

11m 36S.8i ~3ii 
3il?6 i6'i.OB 5215 
~~QSu 260.23 ,i2Sfi4 

2076 4lLS2 1003i 
'ij6'; 2.Jl.;j7 18ji 
~2m 260.23 ili7u 

2H93 m.9S I02~i 
iiiOi m.z. ,37i 
53283 m. i9 1583) 

2152, 416.9; 9016. Ism t20.1[I m6 
mu jiii.12 26?i mi 315.;S 1~7i 

4i683297.19 \.2388 3BSZ333U6 12BBe 

2im m.06 llH7 
Hi5ii m.n ;706 
52064367.43 19i30 

o 
'i 



::;::. 

0"1 

i Ii.t It J I 

ELEtliRIt; 

1 ? 0' Y I LIE H £ R J I K U L l ~ H I H ilL GiL E a i 

OCId; 

iiliil r,IRiii iUiilR 
mitT (OOO)iL 

SUB ~ i 

K1,.;i, BiXIli rui~;'. 

Frii:i (OOu)iL 

ii 1\ R T 

KiJH jiflIli iUij;R 
FriAT (OQQ)TL 

ii I 5 ~ ii 

r~W:i ~!;Un TUiAR 
FiYAI (OOO)Tl 

MidIS 

KwH BIRIli iU iAR 
FrYAT (OOQ)iL 

H il Z I R II U 

iiwil ~IRIli iUil\R 
FIYilT (DOD)TL 

119280 13.010 1552 meoo i3.3~3 166'5 137760 13.510 181,j m6~0 13.5iO 1657 1.05360 140999 1580 60960 H.999 m 

--' 
o co 



S A.~ lTD E G E R 

o E'HE L r 0 P L II Ii 
~Iil!ilJE IIMlI ' 

" fililitJiA (ESI~I.FJi 
IPilODEL~APfiRAT 

KJ\jl;\N~KIl yAmAI,ilRI 
DrriIrulitS' tiEFRUSiI T 

>0 

'" 

1984 YILi SABIT DEGER BILGILERI 

V Ii H t Ii h R 5 'I o C H SUi'AT MAR i Ii I S A H IiA'iIS 1\ A Z ! R A H 

ilIKTfiR ilIRiil TUTfiri HII:1AR BIRIH iU'lIiii Hn:TIlP. I;IRIM Tum lilmii BlliIH TliTIlR imTIlP. DIRIH TUiAR HIt:TAIi BIRIn Tum il1t:TAl{ mIN TU'fliR 
(000 iL) MilL. (lji}(j)H. (GOO TL) iit\L. (OuO)iL (OGO TL) HAL. (OOO)iL (u.jO ii.) MAL. (OOO)iL (OliO iL) HAL. (OuO)iL (000 iLi Hill. (OOOiTL (000 ILl liAL. (ODO)TL 

Z.sH163 US"' 3u156 2,)/.0757 1.157. 3uiS6 263~5'iu L i\7. 3uiS6 2,',\u(il ~ i.iH 30i56 2&n3ji 1. iH 30 i 56 i.&5273C' i.14! 3\i156 2&5~013 1.W: 30156 
23~Be7 u.m m mBB7 O.lBX m 23~887 o.m m 23~887 o.m m 23~887 0.10X m 23+887 0.18Z m 2j~887 o.m m 

2ii6+u02 u.17i. 15m 2072001 o.m mn 20lii85 o.m. 15m 200i015 O.in ism 2081666 o.m. 15m Zli8Z025 o.m i5?72 20G~516 u.m 15972 
26933u ~.92X 13252 269330 4,921. 13252 m020 u~x 13252 27~208 ~.m 13252 261606 +.m 13252 281608 ~.m 13252 281m ~.m 13252 
iJJ51 i.UiZ 135 l.i,)Si i .u1:4 135 mSi LOii: i35 W5i 1.U1Z us !.iJ51 i.OlI iSS iJ.iSl l.tHi: us i3351 i.m 135 
30393 1.12Z 3+2 311BS' 1.1Df. 3~2 3~B47 o.m 342 37213 o.m m 38319 a.m 3~2 ~OB59 o.m 3{Z 38899 O.iiBI 3~2 

.' 
~~~ - --- ~ - - - - ~ - -- - ~~~~~~~~~~~-~~-~~-~-~~~~-~ 

...... 
O . 
. 1.0 



<PEkSON!.l 

19B( YILI PER50i/EL ~ILGILERI 

o C AK 

HmAR BIRIH TUHtR 
IiAL. (000) fL 

SUEA!. 

Hlt:1ItR flIP-Iii TUTIlR 
ii~L. (QOO) iL 

Ii ,A R i 

MInAR liInin TUTItP. 
HilL. (OuQ)fL 

1I ISH ti 

IiIWR BIRlIi TUiltR 
HilL. (uOO) iL 

HA'(IS 

IiIt:TA~ BmIli TUTItR 
IiAL (OOO)TL 

HAZIRAN 

IiKIf'tR BIRIII TUl AR 
HAL (uOQ)iL 

. ,'-:, ... _ .... -.... _ .. _. ---_ .. -.. , --_ ... -----_. -------- -------------- --_ ...... -----~ -~.------. _ .. __ . --_. --_ ... _-_. -- _. ----- -_. -~ .. -------. ----_. -_ ... _--_ ... _----------------_ ... __ ... --

"Yrr:' Gt1i:'iI.IillUURLUK (Ad,lIv Ay) 
";:;M": F ./tB:R B.A. (Rdall/Ily) 
!,~,St~: Pif DRI KI\(ildall:;ut) 

.i:};1Irt~r ..... ; 
't;.)fjt~;·II~1i!'I,CilLISII"· TOrLr.xI 

1~1~~·, 
. ' .',"n Segiiin'rlans 
~;:;i~~t:~ ~tk' . 

i' 

;:::. 

00 

.. 

&Gya 
. HDnhj 

Kame KOlliroi. . 
roiicli ft R,bar 
'iardiRci isle,,,e 
t:atlphalle 
'iEAek 
Idarl' 
Koruaa 

FIIZLR CAl.ISllli TOPLIIIII 

Keslie Pres 
Torna ilal.kap 
iraki.or . 
Segllan flans . 
KaRVoll 
t:~yn~1: 
aOyl 
Honhj 
Kalii.e Konirol, 
Forklift /ulna.r" 
'iardlilci {sleLle 
r.aUpnane 
i'eliEk 
Idari 

17 '-lim my 
~3 mm 6693 

H73~ m 1226il 

17 mm 4300 [9 22mB ~358 22 2170?i ii76 Zl 233905 i912 2i Z5~il95 :i37G 
~2 176119 7397 (2 166071 6975 41 156951 6~35 H W6B3 6uH 40 193325 773'j 

460ill 276 [2713 4fim m iSm 39~1Q 3fs7 [,262 mal 292 12u'ii ;1093 J3u 1ms 

~om.8277 1l20~ 38062.4 287 10919 40m.9 288 11672 36610.3 3J4 lHR9 40266.6 293 11808 37386.1 337 12615 

i;ii6.6 
4640.5 
2163.5 
m.2 

iu56.5 
6461.9 
Hi)ti.O 
195/.0 
iiIi.7 

1987.9 
~lj66.5 

20!il.B 

2S4 1233 
255 1183 
252 H6 
305 20B 
295 H97 
'(66 1718 
21$5 1361 
197 385 
253. 115 
290 577 
298 616 
3i7 636 

iZ'iL7 
4660.5 
i7'i3.5 

697.7 
3m.2 
611i .0 
m'i.7 
1683.0 
716.2 

1815.7 
1'i53.0 
1878.2 

'i50.2 3H :m :iB8.0 
1264.5 287 363 1230.5 
WS.il JH m 1177.5 

2H 
26~ 
26i 
316 
Joj6 
276 
295 
204 
262 
301 
30'i 
329 

[265 
1232 
iZ'i 
221 

li7i 
1696 
12iU 
m 
18i 
546 
613 
61B 

325 Z8r 
298 367 
325 383 

ii·i;J.2 
~m.5 
256i.7 
126i.0 
3767.5 
6:'8B.O 
;6G3.·i 
1/.97.0 
ij4.J 

1E29.4 
l"i5i.~ 

255i .7 
'i~8.2 

1389.7 
iHu.O 

2y4 1323 
2~\ 1213 
261 ~67 

316 405 
J()6 i151 
275 IB13 
m '1382 
2()4 346 
2~i l'i2 
300 ~50 

301 ~u3 

329 840 
325 ji5 

29B (H 
325 ~5G 

H52.7 
436U 
2iiU 
1379.2 
JS7U 
6113.2 
i3uU 
1419.2 
~70.Z 

148B.2 
W3.5 
2iB7.0 
817.5 

1030.5 
1iii .3 

S12 
30i 
m 
311 
3i7 
3u9 
m 
293 
2"i~ 
32( 
J.38 
3(8 
3.53 
312 
m 

la5 ;789.7 
nit mu 
6+0 2i51.2 
{28 1968.0 

i i32 3'i3U 
IB~9 sm.s 
i.itS ++71.5 
m 1655.5 
i'iG iuu2.S 
482 1829.2 
:)/3 i.059.0 
761 261L? 
293 ivul.i 
321 1iS9.2 
332 1332.0 

291 
281 
Z7G 
290 
295 
2BB 
m 
m 
m 
3D? 
3i5 
325 
3ii 
291 
·iii 

131\ HiS.7 
1330 4568.0 
57y mS.2 
570 H:<6.0 

1i62 3502.5 
1599 5186.5 
r:Hu H2u.u 
{53 1687.5 
2i7 8~'i.i 

m 16:H.{ 
.s5u 20u'l.5 
849 2370.7 
3li m.7 
337 1275.2 
tH m.5 

SJS 
32{ 
321 
3j~ 

.itO 
:m 
m 
315 
31G 
34B 
.5,s3 
374 
358 
335 
.iSS 

1500 
W8 
iOi 
m . 

un 
1723 
HaS 
532 
27D 
569 
i30 
887 
.iQZ 
m' 
.!30 

HB7.S 23~ 1056 7938.9 226 1794 7777.5 m 1740 3020.u 256 773 111U 2Si 286 3706.5 252 933 

m.o 
196.5 
U3.0 
105.5 
m.5 
515.5 
507.0 
W.S 
iiI1.il 
305.0 
3Dl.5 
470.5 
m.o 
129.0 

m 
215 
m 
257 
m 
m 
2iO 
165 
212 
m 
251 
267 
26i 
2~2 

m 'i35.0 
42 580.5 

iOO 367.5 
27 152.0 
62 m.o 

115 10B9.5 
1/.2 G35.0 

40 377.5 
23 m.o 
74 468.0 
76 m.(j 

126 501.5 
63 m.5 
31 261.9 

231 2/.3 m.o 
20B 121 6H.O 
205 i7G 6:iS.S 
2{9 3S 2?U! 
24Q i7'i 70i.3 
217 236 l1i7. 5 
232 i'i\ i~SU 
160 61 m.o 
2uo +6 203.0 
237 111 m.o 
2~3 105 3'iu.O 
259 130 S13. 5 
256 lOS 3'ii.5 
m 61 30L5 

230 
206 
Zfs3 
m 
,.39 
215 
230 
159 
20~ 

235 
~4i 

257 
25~ 

m 

i~u 
127 
i.i3 
55 

W 
253 
25ii 

57 
H 

lOR 
'i~ 

132 
100 

71 

2iii.u 
98.0 

iZi .0 
39.0 

m.o 
135.0 
JS2.0 
169.0 
Y'j .0 

198.0 
4~u.~ 

458.0 
250.0 
117.0 

~iB 
2{O 
m 
m 
m 
2t6 
.2~'l 

m 
236 
25B 
m 
277 
,~5 

2~8 

6i 
23 
30 
10 
'-' .)0:. 

33 
OG 
39 
23 
51 
m 
127 
66 
29 

,;U.O 
26.5 
5,s.0 
20.0 
.i~.5 

12.0 
25.u 
10.5 
is.2 

170.8 
m.o 
129.5 
23:i.0 
116.5 

m 
238 
23~ 
246 
m 
2H 
m 
232 
m 
256 
'.67 
275 
2,s3 
2\7 

15 
6 

i3 
5 
9 
3 
6 
2 

il 
4~ 
32 
36 
75 
29 

JiG.5 
136.5 
m.o 
32.5 
35.0 

732.0 
}.ii.5 
m.s 
152.5 
210.5 
.ii';.u 
159.0 
23~.5 

69.5 

250 93 
m 33 
m 91 
m 8 
251 9 
m 181 
250· lSi 
235 '3:1 
237 36 
260 55 
271 36 
279 H 
2~7 63 
250 17 

c 



111119(3; .• ~21 U i?8~ G I ~ Ii I / elK T I F Ii K T v R L E R 1 

DON E H & II S I o Cit t: SUB It T H iI R T Il i 5 A II HAY I 5 H Ii Z I RAIl 

G I i\ ii I I C IK r I ~ IiIKiAA SIR!ii TUiAA iiIKTi>R BIRtn TUTi:R HIKTAR m.lii TUii:R iiiKiAR r'im iUiilR nIKTAR iiliUn fUii>x iiIKTAR mIt! iUTi:ll liIKTAR BIRIn iUiilR 
,~ . Hitl. (OOO)TL HiI:,. (OOO)TL H4L. (GODiTi, HilL. (OOO)TL HAL (OOO)TL HilL. (OOO)TL HAL. (OOO)TL 

.............. _ ....... -.:.;..::~~.'. ,._ .............. '- ._ ............... _ .... -..................... , ..... ---_ .. --- .. _ ...... _ ..................... _ .... _- -- ................ -- .......... -'-" .. __ ... -_ ..... --- -...... -- .... _ .... -_ .. -...... _- ............ _ ..... - ._-_ .. 

. :Al, 
II II H U L STuKLItl~!:-:-:·· 

G E il £ i.. T ,0 pW~ tl 
£l\·it KiU:.-fOPi,:A1iI 
,Jvrl; Tr~or " GO~' 

';ICA,ii lvu';H TIiPlilliI 
;,\H,:ilir t:t TICilRi TOPLiliil 
~·~~:~~~:;;,t/;~\: '" .. «".; 
;:j'Mf. K~" H U L :iTliKl.AIU 
. ,~/\~1~::>' .>~:}~. . . 
',,6:[;" £',1. TOP L.lt H 
,':,filit K:f 0 It' rOPIJiliI 
<tiitH y','ON TopuiKI 

llAl ff·:riCl\'iI.·:J9PI~1I 
. '. ~:;.~...., ", 

. : Ii); L Z i: H [" STfj~ Au 

_ G;E .Ii E.} J 0 f L II H 
' .. S'i, C Li\i' . 

.;;ii~~~ft~~lS ~~h~r~ 
~~ :::i/:~t~.~r .. : ~- ;. 

, ' 

" 

~10 11096 ~5~9 
222 ism .5:iJ6 
lSB. 5388 1013 

o 13:;Q3 0 
o ~B29 0 

B901 10m 92690 
3ii~O '?:in M9iB 
3257 W68 ~7129 
178\ +32'1 am 

Hl0906 
BOijO,sS 
m921 
10inO 

H3 2020~0 
a9 mt7 

215 106166 
219 23,),7 

l'ri0 7075 10\00 
m 3ii32 1u50 
989 5883 58i8 
207 17053 JS32 

o S95i 0 

7698 11878 91H3 
Jliii 3W 2/8-\7 
3176 m67 55166 
HIS S-i!i7 8m 

752 4909 ~691 
JiS 37tS Wi 
37~ 5883 2200 

o 17G63 ij 

o ' 5957 G 

8100 10365 8395)­
taB 1319 tOOS'; 
18\5 17m 32m 
i'i5i' 59:)7 li656 

W H23 18\3 
S7& 3829 Hi7 

69 5ns 396 
o i6880 0 
CJ {'370 0 

8086 11113 8986~ 
26-\~ iG226 2liHO 
2559 17372 ~H6~ 

28n 6J7U 1836i 

1«6610 
615693 
739723 
'illYi 

169 2~3y53' 11 m81 
91 561H iilm 

175 209151 m,612 159 178120 
9-\ 5532-\ 

210 92329 
3ii 3.j~,67 

?iJ ;~26'; 590310, 
m 165693 6mU! 223 mm mm 
m 2,i~'t i.:i6~B jul 2Ju'i2 'i2iJG 

19\9 676\ 13103 
27-\ ~76~ 1031 

1283 5735 7358 
392 Em ti-i4 

o 6370 Ii 

11013 1160B 12781,0 
ii53 am ~Z6i5 

m7 17339 71730 
Zil 9 ~J70 13m 

7652ci2 
mm 
3HB62 
7im 

.' 

166 12(\900 
8? 3il27 

210 71671 
335 z.H02 

1213 llH6 13521 
m 5222 2465 
m 6~52 865 
m imo 'iO~O 
HE 76H 113i 

8\"'96 12256 110m 
3629 iS9B ju2H 
3m 19m (,6835 
1725 i~ii 1m'; 

817262 
tuy061 
zmso 
:iBm 

165 13~709 
'Ii 37im 

220 767~0 
.iS5 20m 

615\ 6Hl ~0899 
3212 5087 IS339 
2396 6~52 15~!\9 
~.j2 19902 (jjju.j 

1H 7M1 1100 

10007 13193 132022 
mD 'it&i jo,s:ij 
m2 1910~ 82765 
2U5 i6H 1360+ 

8S?611 
iJH66 
286202 
'i3m 

1M HO\8\ 
95 H936 

211 6CJ26S 
m JS283 

--' 
--' 

:.i -..I 

,"t 



. .: 

.::> 

,-

.... 
co 
~ 
" 

S 

.x; 

.", 

:-
. ", 
:0::: 

:z: 
.", 

·n 

:--=: 

1.. ... .: 

"" :c: 

:c 
:;: :~ 
:;:: :c: 

~t::! 
.~.­
t- .:::. 
:=> 0::' 
0- .;:) .-

t-4 

i 
; 

"\'Q'·:·,~'·i· 

14'") -or t=:J 1:-:.'1 u-- ..... 1<0') .. _ I".J 
Ih ,...... ,n , .... J 0-. 
~.:.r 1"11(') 

I::J, 0F.)"'r.» I=:J 
trl In I'"') '..r ...... 
('>J • .., ~O '''"'l l ..... , ..... ....., lr.I 
~ ... -t ....... 10 

............ I~ l ..... ,"oj 

....,..1~ln • .rO 
In ':":1 .<) " co 
.-1 ...... ID If') M 

.~-

If) 1:1 1"'11 l::t 
-- It') 00 ....... L'J __ ('.J ..., 

_ ,=- 0 

ID,:':) o....k'" '.":1 
......... -.. I~ ..... 

'-'" -, ..... -.0 '''''' trl '<0") ..... ") 

.... ,0') 

-'''' 
, ..... , ...... 
.... ':0 

;~ :~ 
'0 on 
." '''.J 

''') ." ,., 

.~ 

.~ . ., 
"" " . ., 
!~ 
' . ., 
,',' . '" 

lr.1I .... .-4 
t'"'l -or 1:>-0 
1.1._ ,...,. 
............. '::::J ..,.. . .,. tn 
-< .-< 

1:.:Ji In o:J VJ; 
... .., -, ........ 0.r 
1'"'111') ....... In 
In In ,::. ,;-... 
!.:!-,'?'" 
I:':' "''':11 -.r It') 
r» .:J • .,.. t" -t ___ N· .... 

'.0 In "J , ..... J lrl ....... 
In 0" ,)0.. In • ..-, • .,. 
d· ... ~P;-I..., 
'4) --t 0-1 

.. "'4 ;.-..e ~ ~""'= ~'4 ;." 
~I:o:Jt-... __ ... 

.-t , ..... " 1::2 .~ 

- I~ -=- ...... __ I:J 

..... ;"-l:......c;......:N;.-..t '..k" I:":) ,, __ t:"' .. 

- .-4 '': r-. 1::t 1.."'.) 

--t I::::J 0· .. _ I~ 

'.0 II"') l~ ... ..J If') ".I 
Vl: I""') 0-. ,,., 1<0") ..... .......... n-. ." _ h'l 
l=a 1.1") .,) 

• ..., - '-1 

;""'-1: ~--..t :-.c :.-..t .. ....:: o-e 
....,.. 1::1 , ...... ..., .-4 ..... 

".~ I~ I.;". 

-,=:-t=:ll''#"--'J 

'.r , ...... , .. ") r.":) .-t ."") 
, ..... IXt -.=- In 
'0 1:-:' 0 , .... J I"') "J 1::1 • .,.. __ .... ,.., ....... 
.~ ''''l.Xl ....... - ''"'l 
;~''''J~N 

'0 In ,,, '''.J 10 ( .... J 
In I...., 0-. In l"'l ... . 

'-r ,>- , ....... - I"") 
,;:) In • ..., ."') -.-4 
~-:;'~~:.!i'-C~::!~ 
--4 ' ..... I.l;II=.!fJ> .. 

._ ,=.r0 ..... --4'J 

.'"-t ; ... ~ :~ I~ N ;~ 
1(") 1:":1 '" ........ -1 I:::' 
....... -t , .... C'"'- I=:) '-i 

-t ,=- 0 .......... 

~~~~~~ 
.-t -4 '''; r.: '=! -4 

...... I::' Q .... --t ~ 

..... ., 
r<: , ... 
.... 

,=> . ., ,.., , .... 
~ 

" ,0') 
'0 .-

'0 

"" -

'(') 
-.0 
'0 .-

,.., 
-< 

w 
:= 

. .... 
1:-.. 

t.n 10 a=t 
l)o. I'-J""'" 
OI...,M 
'.0 • .., 
In I~ 

'" -"""I=:) I"') 
"J~ .... ~ 

.... 

In ,..., , ....... 
o r.o .,... 
.,... •• ':J ...... 

,.." "" ."') ..... 
." '-

--4 I~ 

0--.1(') 0 
I=:J .;--.,. ."') , .... "':) '- '''-' I'" ..... 
I""'-.J I'::» 
..... J ...... l"'l 

'0 ,,.. ,., 

1)'o,. ...... J_ ._ .... .,... 
." ,., .... 

-.0 1,...-0 
_-t _I ..... 
~- ........ 
'.0 'r.J '" .-... , ...... '-

112 

1\ 0 



--' 
1,-:: 

• ::> 

:.: 

0:' 

0;> 

N 

.", 

:z 

-'" 

,-
"., 
-'" 
:c 

--' 
,","': 1-
00,: .-. 
._ t::;) 

i~e 

is ._~ 
::.:; :E . '" 

:..: 

.-> 
,- ...... .... 
. ... 
,," 

o=> 
I~' 
0::> 

" ,".J 
N 

I'"") I") _ .:-~ l=a 

~~;X;:~~~ 
-...Q·'"')-I!"-o [".J !::; .... M I:':) --. 

In l::l In._ 1.-") 
"'-t-1::lll')I::t I"") 0 .. __ .=> • ..., 
I':) "':) " 1:--' 1>-­- -

l""'-J It").,... ....... L ...... 
1"-4._ In 'v ,"I 

~:=3 ~!~ ;~ !:! ...., N "':} 

It') ,.=. ID ...... '0') 
..... I:;' In.::l 14') 
I~ .-1 .... t:;' 1'"'1 
I~ -.':1 , ...... ;0-.0.. 
.-t .• -t 

l .... ,'=' V'l "J -..r 
lXl ,"") M , ..... ,.,... _ ................. ''''.1 
I""l 0-":) , ..... "I '.0 
:~ 14') ___ 10 Vl 

I~ , ..... -4 I"") IX) 
o.Q ....... 14') : ..... 1-"1 
..,... .:::» ,- ...... "" 
l"oJ ';:':11:;)0::) ....... 

- - P~I ..... 

"J 1:'3 "1 oJ'.:' '..0 
."... ...... If) ........... 
Vl In '.0 :..-, IXl 
~ .... --I I'J 1'"11 

l:=l .... '''J ,..., u-.. 
I') I;';» '-I" ';--' I:> 
I;:).~._ -.':I.~ 
1- -4- ...... I::> , ..... 
t~i '0 '-4 .:':t t_ 

I». 1:0 I;" .:;) .::. IP 1 ___ 'J .-t 

'.0 I:':» 1:)0.. .") .;:) 

- t .... ·O ''1 Vl - .-t ___ 

l"oJ '-=.. ...... I:? , ..... __ , ...... I") .... J '0 
I~ "" .-1.;--. Lt") 
", ..... l».. • ..., I'J ..... . .... -
'.0 ....... -..to 1:-. 1>"­
.... .J.-f ,"") In---
'..z- .... 1_ • ...,.)-. :!! ............ ,,.,.~ 

• -11 , .... J·O 10 , ..... 

~ ~=::~:~ ~ 
I=:J '-"3 ....... '."":1 " 
~ ..... 1'1.;-.., 

,'"'1 I~ In .-1 .... 
• .,.. If') lXI ...... '.a 
I'"') '0 ''"'l t;:l ....... 
I ..... t ...... 0.. ._ l%J 

.... '" 

N , ...... :0 '.":) ......... .......... ,,,,, . ..., ,,.. , ....... =- . .0 .:;:. ...... 
·O.::r·-:t"lo.. 
~ ...... MS"'" 
'0 1t")·0 __ .:=a 
In .:':) 1::1 • ..., .... 
t:.:l ...... -t .,... L ..... 
."oJ "? llG • ...,. trJ 
-i I"~ ...... 

" In 
0,", 
0::> 
~: 

!::! ----0 

..... 

'::0 
0::> 0.., 
." 
0::> 

. ., .... -... 

d:: 

'''oJ 
-' 

-.0 _n 
In 
on 

"" 

" -... 
--I-
--0 
-0 

0;0 
I" 
-.:> 
0>­
In 

0 .... 
0 .... 

<>-

"" 

'~'J 
0>­
In 
,::> 
0.., 

... ... . .. ,., 
0-

1'"'1 ."") , ...... "J 
"J '0 ["-. ..... J 
N .... r-.l,-:. 

.~ 1.:":J.1:.:J ID 
I~'" In l>-- 14") 
'- ' ..... ·:xl.n 
~:~~::; 
1- l::t· ..... _ 
In.;:JI4'J'::J 
-i._, ..... ....,. 

--0 

!~ 
0::0 
M_ 

-0 

!~ 
0::0 
M 

-0 
on 
.::> 
M 

-.:> ,n .... 
.::> 

'" 

-0 

!!:! 
"" ,., 

'..0 tn '" ...... In ...... 
tn • ., ~ 1(') t-") ·or 
'-t .~ l)o-. I'J --. .", 
':::J U") • .., 
1'"'1 --t ...... 

>-.tNOI--t • ...c~;....c ...... ,;:'1 r-... _ _ 'r 

-:-:""":r--:'-!t..~ 
-t,.::l0 ..... --. • .::l 

NNN • ...cNi .... 
...... ':3 " '.... --t 'or .-: .-: f'; l'; ~ L~ 
-'::J .:=a 'ok- - '::J 

...a t.n l'J '''.J If') ,,, 
lr) • ..,,,...tn....., ..... 
......... 0-. '''..I - I"") 
o '.'''1"",) t""l _,~ 

N~..,;,...c;.-...e W~--t 
• ..... Of""oo,. __ -.;o-.. 
-'_"r-..O,~ 
-: I:;; 0 .;. ~ ,:i 

-1_-..0':":1 .- ......... 
I" I:':) '..0 I::J VJ ..... 
1:0 .::J o.Q "" 1<0"} • .., 
~ .... __ ..... 14') I:? 
...... 14"] IXl .:? - h --0." &::) ''.1 ...... , ......... 

~ ... : ;,_'.'""-<t ;....t N .. ~ 
....,.. 1;":1 '''o.", 0""') - ,,,~ 
-.-.. ...... 1:'Ji I~I:-' · . ' .. , 
......... I::;J IJ·r -41J 

....,.. , ...... 10.;":)'_ '*) 
(- 1:":1 .-t ':;:' In __ 
'0 .:-;a IJ 1'.1 1'""1 1 .... 1 
I=- 'r -i ...... 1'"'1 ....... 
...... I..., 1:0 , ..... - t""') 
-0 ''"J 1=:1 ....... 
("..I , .... 

'0 It") "1 I ...... I.f"l "J 
tnl"",)l:r--ln l4") • .#­
- ...... I~ ,".J -, .... 
o In."'') 
toO") .............. 

:-4 N ;.....: ~....e .... ..: 'i--= .0 _;?- r-" '''oJ -i I::J _ ..... ,_ '._ t=:t .-1 · .... . . _ .=- &::I 'r -i ._ 

o..U In N t'J If') .,. 
an:...., Ctoo In f'"')'r ;;: .~ ~ ;>; .-. ,") M ___ ..... 

~~~r.J~~ __ ,-,",=","0_ · . . . . . __ I:;J.:I·~ .......... 

In 
-.:> 
~ -

". ,n 
In -

113 

-,> 
0'" .,.. 
~~ 

'.-:0 ." .,.. 
~ 

an In 1::11 
&>0- l"'J ,4') 
0,4') 14') 
-01"" 
Io'"J ';-" 
N_ 

-':;Jt'"'l 
N· .... .,... 

~ .... 

-'- .-N.~ lD 

!:! .... 

, ... ,.- ~ 
C'.J ..... !~ .,.. ,.., 

Ul 0_ IXl 

-..0 " t_ 1""1,::» ,'..I 
.>"- "'?I 
l"'J • .0 
.......... -
~'''.J­_ .... ,.,... .. , 

0:0 .... 

0-0 .,... ....0 ,_ ._l ...... 
14') ........... 
'4 •. ":1 ............. 
L .......... 

0---.....,.­
-'r C) 

"" -0 .... 

:::~(:! 
....,· .... N 
l ...... .., 
No,., 
N_ .,.. .., .... ....... .,.~ .... ..... 

.. ...::: i:!"'~ ~ 

... .- is'O:: ~ 
1:'_ '.::1 ':_ 1_ 



A P PEN 0 I X 

A N A L Y SIS 

B 

TAB L E S 

114 

-. 



LO 
r­
r-

.. 

m£l !!\~ mIt 
ff!l mm ot 
8!£S Sb09SZ 12 

9WH 

~602r 262 T8m 
~!09 rem! H 
zm s(!mz!z 

~[IOLl 

2ml 60t Q£96£ 
sm mm H 
9W 160m zz 

['Ell! 

om.! au r6z9t 
sm 1Lom?t 
8m e0£6?~ 61 

, t1j! /1 

£!£~T 9LZ IOQ9t 
ml l·m!l'~ 
M£; mm b! 

!"!!)!1 

omT uz tam 
r!!~~ m~~! rt­
m~mmbT 

m9! 

m! £T !!~m !l8ST ST IJ91:sm £S9T ~T mar 1981 H O?!L£1 S991 £1 (109m ZSST £Y omT! 

mT om L~91 

m m'l! mot m gr,'o mr-r m m'o 
S~! XTQ'T T~m SEt ZH!'! T<;££T SLY 7.10'T 

f991 mr 

m~r m 1['1'1 l:8!!r 
m£1 S£T 7.TO'I. l~££T 
O~~H2 mrr ~~n ors:m 
S9WOZ w£r HL'O zoozm 

ml 

m !~!'! 
S£T 7.!(!'T 
mr! m't 
mST 7.!!'O 

mrr!!n 
mST 1.££'0 
m ?~Y'O 
9ST!!£ ZtT'l 

809Y£, mn!In 
m~aQ~ um ?l!'1] 
mm m l!.'!'O 
Q£Lzm ~STO£ m'T 

£(19!£Z mry zrn 
999!90Z coW tLL"Q 
L£!lm m :£!)!'o 
T£B6m 9~IO£ ?:WI 

flW m 2!lCO 
1.£\£1 m ?:lO'T 
r,o~'w mrl !W~ 
srQ190Z Z66ST 1.£L'D 
!r-~m m Jr.l'!! 
tL90m 9S10£ 7.~!'1 

Lmr? Sf~ Z£,l'~ 

omm ?Sl~£ 1£1'1 
lct:m m lr.T'~ 
6~Lom 9510£ 7.SY'T 

Hr~r 
TI;I:£t 
os'!"m 
zoot?OZ 
Lr.m? 
mH9Z 

9S!O£ 9SH!£ 9\illJ£ 

,my Zi:'r 
~tm za 
m!r 1'9! 
9S£88· m 

mtr mn m 
wm 8m 6~\Z 

zmH !:!!l·zr ~Ol 
691£6£ 8£96£ 9;T 

mrs 9!:T(l! m 
2sm aS9!!? lIZ 
m:m 89m rOl 
mm mre r£T 

rmr 
(l96L6 
tr-m; 
£66£Z9 

9SS98 

m£r! 

omT £££6 tOt! 
6mr. TO!!!! 9m 
naT!: aST! ;Ht 
r~m !:I!m £!!L 
£969!! mor Lr9!1l 

m~!1 

8£?6S 

(\~f8~! 

HZ9S aWT 9!9£ 
um f/fOZ 9m 
SEll. T 9~£!! T 2m 
~£·m m'2 m~ 

L9T£9T 096ZT zm! 

mr91 

ml!! 

W(\!'1 

bOHl QI(!S! Lm 
S!:S'to!) o~m !m 
zmr 6169 mz 
t~m '2L81 ~S:{.S' 

IJ£OLZ2 6am mbT 

{·swu 

9Clm' 9S!~£ 

L!"!f? m 
mls m 
!:m~ ZOl 
mOL! O?T 

rf8~'~ r.ml !£If 
6/£9QZ 868 ri: ~£Z 
9(!Zm wr-z !)(!1 
mm ~610L m 

LWS' 
m£6 
mm 
mm 

(6£0£1 

~!t:~81 

S1819 L9SZT 6W 
zmt' BWl m~ 
\£sSI 1£16 t£LI 
B£·~~! !:IU! ~m 

LQ\:!6! ZTO~T nm 

[!tU61 

~6!aL 

'.':[0611 

~SQL me ~?8 
~[!)~,!. !!m tm 
9WZ £8£6 mz 
?[lm !)£!=! om 
1abOLT mZT m~T 

H'!-on 

?SIO£ 

ml1 Te? 
1~LO£ 9~Z 
llm !:l: 
tmb t.£1 

~m6 

lrmr 

to!!·s· 
omn 
~ms: 
mt89 

m61 (!~ZlH 69tH 
S':O£tl! mr~ £.!!!'~ 
am!: 9m3 £06£ 
mI!y s:!!!S' 2[1£'~ 

2!m1 ?S8Zr £9ZS! 

~·1Z9l·1 

(~ns!npv) ~ ~ I 11 ~ V oJ 
(ruY.~Pl!) l!.~ I l' 11 ~ ;! 

(~l!!lItP,!) :ml!!l'tn.H 111139 

'! 3 !I ~ r. ¥ ~ & 

l!Il!l.l!313 
(!!~-~) 

I r l! 3 II :3 

Hr~.f!l!:,r;!H Sl!m!!::a 
Ill'! ll!!!Sl!/\ 1I~H '!~ 
m!\j~l! ;!{\ 'E!q~H ml}~ . 

mSIS11 ~l!!)i1;rP' .. 
!!~~'! :¥l ,!g!~, 

lin H! 131!3!! 
(,lJ 0(0) 

l!3'!1!3!!31.! ! I ~ '! S 

~.xl¥~HO~· s!!'r!;!'·!M!~;!r. 
!!311!H!!d 

l!IJ1H:' 
!!~lH! 13HH 

(~I:-!) 
!H!Hl!l~~~ :3!!:3! 1 I} H 

{ • !! 3 1 ! q U ! 9 ( ~ 

!Hl!ldl)!!\!I1:l!l H! II H. 
!!!!;I I~! l! ~f):. N II :i 

!(1lt.!9 JO'P\fJl )!In! 
!!!\f'l~t.!J ¥ t.! f!ol \I l! J 
!!'!1dO! 13!!H 

U~I!'!) 
!H!I.3lHl 1 n l! I! !! 

t ~ l! ~ 1 ! 1 ~ ! ~ ~ ~ 

------------------ --_._------------------.. ------------------- ------.---- --- ----- .. _------... -------- -_ .... -------- -- .. _---- .... _-- ._- -.- ... -- .--- -_._ ........ .. 
11 (ODto) '1'!H 

HI! 1111 !!I't!Ill 
ll(!}!}tl) 'l'!H 

l!l!t:l!!! W!1l! !!!l!I~ 
'J (~QO) 'l'!H 

WmH l!'!l.0l HIm 
1! (ODO) 'l~H 

\!l!r.:m~ \i1!1.!!! H!\!!~ 

1! ((!(![I) 'll!!l 
~I! IJIH YI! L~! . llIl!!~ 

1!((!Q{I) '1~!{ 

l.!l!nIH l!IIL~! HIm ~~t:lI!! 

(~!Or)H n ! ·Z I} H S!,~I;IH ~ 'is! ~ n H 1 I} ~ n s ~ ~ H 

! l! 3 1 ~ 0 ! :1 '! J !!:1 I J ,I ! I} ~ ! 9 ~W!9!!l£ - ~m!T!Y 

! ! ,. ! 3 ! I « l! I 9 

r-

c:c 

J 



.:::: 

.", 

-' 
:ro:: 
.", 

.x: . ;:. 
:c 

'.'> 

. ~ 
1.'.1 

'''' 

,~ 

I .• .J 

. _. 

:..: 
.", 

I .... 

1-

:..: 

.-, 

..... 

I.~ 

'':> ... 
." .,. 
..... 
'0 ..... . ", . .., 
.... 
m 
:~ 
:::; 
::::: 

N 

.a: 
:x: 

>­
-a:: 
:c 

= 

I­. '" 
.", 

:c: 

I­

. ", .., 
:::, 
.n 

:r.: • 
.~ ....J 

.'" "" 1- :c: .,., 

• ..J 
I~ I­.=:­
"- '::J 

i?: ;~ 
:c • 
H~ ::s :E 
"" 
.'" 
== i~ 
:c 

...J 
IX: t_ 
.~-
1- 0 
·",0 
,- <=> 
~ 

:c • 
.~ ...J 

:~ :2 
." 

. ..J 
1:0:: I­. ", 
.- 0 ::=J I;:) 
1- ~=.. 

:c .. 
.... • -J 

!~ ~ 
." 

...J 
.'" t­.::t,.-
• - <::> ..... I:=J 
I::' '::l .-

:..: 

.-' ..... 

.'" 
0::: 

I~ 

~ 
'''' .:0 

.", .,.. .,.. 

." . ,. . ", .... .... .,. 
':0 

.::> 

':0 .,.. .,.. , .... 
.::> 

." 
:~ 
.", 

'" .r> 
.::> 
o 

. .., ,n , .... 

.::> 

." .r> ,.., ,.., 

:~ , .... 
." 
• ::> .... . '. '" .,. 
• ::> 

.x> . ~ ..... 

.>; 
C> 

.. 
n:: 
-a:: 
• ...1 

1-0 

.-
:.:: 
~ 

,''' .. .. 

I"',,,, In In l"'l 
-4 ''J &n '::-" ~ 
t::l.;-.. 0,,, ''l 
""'oc'",...a .. .. . .. .. 
Q.- ....... ,:Ji r::. 

!:; :g ;:; !~ !::; 
a::::t ':--' tXJ .,... ._ 
IX) ':03 IX) ....... In 

.:i .~ .:i l::i .:; 
-.0 I.,...a.:-.. N 
In'n aD ,;., ell 
1'J ..... M.:" r... 
...... '" ...... I;) ....... .. .. .. .. .. ....... _ ....... -...... 

...... I., -.0 • .., L,") 
- ...... I:J t;-.. In 
,<1') ..... '.0 I' 'Xl 
.n'::--.In.:"" 'Xl 
.:::: .:i a:i .::i N 
.,... ........... 1..,0 
Qo. '::J ....,. ..... IX:! 
.. " '=' l.'l ,~ I:J 1)-00. ._ • ., ';0:; IXl .. .. .. .. .. 0._ -1 .:;) r:: 
""' •• ":!t"').:":)_ 
..... .:" I., ." -4 

:ii ~ ~ !~ f,; 
c:i .:i ci l:i ,...; 

-1;)Ot...,''"') 
....... ';? r-.... .:? ...... 
It'l ." ....... 'r,) " 
""".~""",._o.. 

....: . ..: o.:i ~ 
I):) ..... Lo"') ." 00-0...._ .<I').:=J I" ,,.. • .., In ............ 
r- .... IX) • ..,00 
.::i . ..: ci .:i .:i 
ID ." r""'- ..... I"" -..c '::? t'"'l.~ \I") 
.~._."'-J I:;:) 1'1 
.~ .-& 1('1 Po) 1:0 ........ 
'-1 ..... l:l ...... .". 

·c.~·~ ,_ M 
1('1 •• ") 01 .... -0-4 

~ ~~:~:~ ~ .-1 '::J; I'::J I;) l""'l 

.-1." .... ''.;11 .::1 
,..., '0 ...a 'f) I'" 
It') ..... I'J .-":) 1:0 

J",: .-: -: .~ -~ . 
l::l ..... -1 I:;:) .::> 
L""-I .,.. I.., ..... "-
to"') , ...... ~ ...... ...... ,4") .~ ....... ,,, I'::: 
I,! I~ .~ I,,! ~ _.=, l::l.-I ....,.. 

:! ::! !';; ~~ ;, 
I .... If') IX)._·O 
1:0 ...... 'G ':--' l""'l 

,::) . ...: .::i .:;; .:i 
.~ I"" ,:.,:) .:;:1 -.0 
" • ." , ..... I:'JI I ..... 
,''''' .-1 It') 1_ ...... 
,,... .-1 - .:? .... 

O.~"":.:i 0 
lD In --e ._ 0-
...,..·..,I'"'l ....... Xl 
....... .., .,.. 'or .::S 

'~ I=! I~ "~ '~ -=- .-1 .!:II ...... :. 

01::) O'::J 0 
ggg:sg 
o I:::J I:::) 'J t:t .. .. . . . ................... ..-
OI:::JOI:::JO 
O':J O':::J':» 
I:::I':JI'J I=' 0 
l:l .:;:J 1:::11 ':11 1::1 . .. .. .. .. -.. .... -......... 
O'::JII:::JI~§ .:!I r.:J 0;:' 
I:> I:.'J g O::J I 
I;:) "::JI1:;)'=:I 1::1 .. . . .. .' 
...... • -1 .......... ......t 

~ .,., 
I=-: 
.'" , .... 
.", ..... 
.~ 

." .::> 
" ..... 
'::J 

..... .,... 

." '::J 

.,... 

." ... ..... 

.'" 

.n 
' .. 

..... .J .,... . :-. ,.. 
." .'" .'" 
.~ 

.... 

." . ", .,. 

:::: 
'n .'" 
.::> , .... 
:~ 
'=:! 
.~ 

.,... ....... ... 

.~ 

.'" 

.::> 

.::> .'" 
'~ 

.::> .'" .'" .'" . .... 

.. 
.x: 
'IJ 

.", 

.~ 

.~ 

" .. 

I .. 

:c: ... 
N ... 

,-«: 
':c 

~I':) If'II.,­
r.... .-":) ax. 'n 
"".- ~':::J 0-. • .., .......... .. .. .. .. 
Q I=- --c ..... 

:~:g ~~ ~~ 
I."'''' 1::I'r 
L"~ •• ~ -: .-: _ ..... -4._ 

." '::0-- '" ':::J aD.", '::l! • .., 

!2:~ ~!~ 
r:i I~ 0 . ..: 
--e ." In • .., 
':0 ,.., .:0 ...... 
In·n .... ,\J 
1::1 .::J lX1 , ... .J .. ... .. 
-1 ..... t:l .-1 

N ...... ....,.. ..... 
t""J ......... ':J 
.:l I::J In .~ 
-.0 .~ M .,1 .. .. . . 
1::1.:;) 0._ 

r""'- I'" IXJ .:) .....a In '-1 In 
f' ':? 1_ ." 

~':-:'~I:-: 
I:> '::) .':;) ':::J 

.D.""'l- .... 
14')· ..... ID ...... ..,... • .., In ._ 
'~ .~ '~ .-: 
.:l _-I .:l ._ 

~:~ g::~ 
.:0 'n m .,. 
.~ r.-: I"",:'~ 
I::J o::J t:l ,=' 

1(') '::J .4) In , ...... " ,.., .~ 
0-. ............ ~ 

I~ t~'~:=-: 
-.-1 ..- '''J 

. .:- I" .' "J '''''':::J''' ...... It') r. .~ .. -:, 
'~ .~ '-;: ''! 
-; ..... -.-
.'" If) r'l I ..... 
""":;)'''''' .#, i=! ;~ :~ :~\ -.- -..... 

~::: :::s ;~ ;:2, .n If) _ ...... 

,--: ''"! ''; .""; 
l:l'::J 0 ..... 

I:.:) 1_ ':0 'f') .......... , .... ,.=' 

:~:~:~ :~ 
_ ...... ::J ..... 

'.o.~'.#' .,... 
, ...... -11 " 'f') ....... ·n....,. 'n 
, ..... 'n· .... .. ~ 
O.~l::i."; 

8:~g:5 
~:~~:~ --- .- ........... 
g:~g~~ 
I=! o~ l~'~ 
.-t ..... _-c ..... 

-."." 

I­

t-< . "" .= 
<II 

t-..J.=- ,'"'11 or §.,... .. '-I t:J ___ .", t '~ 

'" I=" 0-. If) .... 
t>: .~ "': t~ '=! '''': 
I~."'" OO::J ....... ;'1 

'0 I:J '" • .., 0 ..... 
'Xl ';) t:.:a 'f) .:. ., 
1'Jr=':;a ... ,:=a .... 
'~ I~ '=: '~ I=! o~ - ........... - ........... 

!)!:3~::;g~ 
" t::ll .,... In '::l ,~ 
t~ '=! I': '~ I~ ''': 
I:;) .-... 0 1::1 .-C '::J 

.n .:Ji "'-0 • .., .:=a .:? 
l_ l::l lD!n l::a t:::t 
......... ::" I::JI .... I::J •• ., 
I~ '~ .=? I~ .~ I~ -..... '-".- - ..... 
I:' ':;:' .:::a ':- .:::a l::t 
r:l ':;) .=- 0 I:;) I:;) 

:~ :~ :~ :~ ~ :~ _ . .-. .................. .... 
.<1') I:J IX) ." 1-:> ._ 
Vl I:' - I .... J I::J • .., 
.Df=» 0... r.:JI c ..... 
I>: .~ ''': I~ l~ '~ 
1:11.-1 r::::J; ';'I -.:;, 

".. ,-. • ...., _ I::J ..... 
...,..3·X'I,::-':;.· ... 
..... '::l I::J .... l::l .,t 
'~ 1~ '=! '=! '=! "! 
..................... --c '-'11 

:5:5:5:5:5 :5 
.:;l I:) l::l ':;0 .::J .;:, 
I=! .~ .~ '~ '~ .~ -.... - ...... -.... 
'.f'" '::J l/') ._ I:;) I" 
t_ t:;) I""': "J 1:;1 I""" 
1X).j"" o::? l::t , ..... 

''":'~ ''': ':--; t~ I::; 
.:;) ._ '::3 ,::;, .- ':J 

IX) ,=' In ..... -::lI('1 
.... .J I::J • .0 , ..... '::J .-. 
__ ,-, '::J ..... l:l ..... 
'::J 15 I::J'::J"::J._ · . .. .. . . . _ .......... -t - .... 

I::J I:;) 1:11 .;) t=-- ,:;. 
I::J I=' l::l .::Ji '::J I:J 
f;') l::t I:::;) I=" I:> l:l 
I:: I:;:) .:l l;::t I:;) ';':' · ....... . ..-. . .-. ........... - ..... 
....... :;:) _ I=- I:::' In 
1- I=' '.0 I:J .::a ..... 
I"" I:) I"" ':;) I~ ...... 
1)'0. t,.:) .,... ,=> ':l I~ · .. . .. . .. 
1:::1 .-0 I::J .-0 ..... O::J 

. .... ':;) .,... .=- t:::» I'J 

.'-' ,-. 1"-' '::J .::J 'r.­
t::J .5 0 l:l '::J .,' 
l::l ,=- .::J I:;) I::J .::Ji .. .. . .. . .. .......... -t._ ._ ..... 

OI:;).::lo,:;JO.::lo 
01:;:' t.:)I::l'::JI~ 
.::a ':J .::t 1::1 .;:lI • 
';:)'::J.::t.::J I=-, · . .. .. . .. ._ ._ ._ ._ .-t ._ 

.::t .::t I~ 1::1 IJ ':::J .::a ':'" '1:;' '::It:;, 

.::l I:::J' 1::J.::J.::-
1:;'1 l::t. I;::J '::l0;:J .. . .. . . . 
• .......... -t ..... --t .... 

116 

.., 
"" ..... 
:= ... 

'''' .XI -o 

. .., ,., 

." ':0 

o 

..... ..... 
'0 
.", 

.... 
on . .., 
.::> -
"­
'XI ...... 
.'" 

,.., 
l>­.... 
.~ r.., ,.., 
.::> 

.,. 

.<-"., 

,.., , .... 
.", 

. ., 
,n 
." .::> 

,., . ., .... 
.~ 

-=> 
C> .'" .~ 

,::> 

"" .'" ,'" . ~ 
0::> 
'::J 

"" .~ -

"" .-. . " ,-
I~ 
-' .... 

B.2. 

.~ ... 
:z:: 
.". .... 
.~ 

':J 

I::J .'J -1 ..... 

-0'" ~'n 0..#' ... an.;) 
-:.~ -:.~ _ 0_ --t ..... 

~:~~:~ 
l"'IJ .... N."oJ · . . . .-. .... -. ..... 
"",, • ...,....., If") 
• ..,." .:» '--:­Lr')':;'."'._ .,.. .... .,... .~ 
o.-:.::i .; 

--.0 • ..., ""'.n • .,... :_ 0-. ''.;11 
IXlI • ..., 0... ':3 ",:.-: ~ ':-; 
.::t ..... Q.::J 

'.0 .=- l.XI _ .. 
-.0 1;:0-., ,.., I" ,,-, r::v -,r ...... 

I=: ~ "': '=! -._c ..... 
0 • ..., Lr'l.~ 
~ ." ....., I=' ...., ''::l' II') ._ 

.,...._ 0--. 1;-'" 

Q . ...: ci.~ 

-4 I~ .,... .'-1 
..,... .n ,:" .::.­
.::J, .;:- -.0 e::J .::a._ 0... I:;) .. . . . - ..... :;) .... 
-.0 .::t .,.. • .., 
IP.n 0..'0 
an 'n c:a 1"11 
,~~~.--: 
.... ':::t --e ..... 

"'.~.n.!:I' 1'-: ,_.~.-t 

~:~ ~~:5 · .... . 
I::' ..... I::l' '::> 

..... :;, ....... ." .... 1_ t"J.<t-
°e I::,· .... ' 
'~ .~ '=! '~ -.---4.-
l::J t;:) \n I_ 
..... I""D ,_ 
,...., .:, '.0 .:... 

I=: .~ I=! '=! ........... -.-
;-::j:5!:O !~ 
,<f"') 'j , ........... 

I~ I~ I>';. I~ 
_-I • .-. l::t ..... 

• .,.. .~ I'D .~ 
'~'n''() • ." 
;:;;~ ~:~ · .... -I::a-._ 
• .,..", I"'IJ I:;' 
1-") 'n • ., .~ 
'.#',,14'1._ 

'=! '~ -: '=! 
-.~ ..... -t 

01::110.;:-­
.:;'1 l::t';:I.::I' 

8;5:58 .. . . .. ....... .......... ... 
g:5!i? :~ 
8:5 §:~ · . . . ......... -.-



iilii'l~i . ~ui6ii'iiii ii i R ii riC i K i i ;: A l\ i V 1\ L ~ ~ r (uuu) i L u to ii I ~ i ii L E ~ 1 

UC ilK 5 U a H i ii Ii R T Ii r 5 Ii Ii Ii II Yl S H Ii Z I R II ji 

~ GI I 6,t It i K i i liiKiAA' aliHli PJIAK iUrlll'il ijiiii;i lUII'll i111\1~i1 
Hlii .• (Ouu)iL 

~L~li1 iUili~ ,Woll'~ 

HilL. (uuO)TL 
iimiii jijTAft iii~ifiii ,~mli iiiifiii. iiiKiiui ~mli itiiilil 

li41. (Ouu)iL liilL (UOU jiL H4I,. (OOO)TL HAl. (iiiiii)Ti. 
.. .. _ .. _ .. :\;_._ .... _ ....... _ .................... -:._._ ... _ ...... >0_ ................................................ _ ...................... _ ...... _ .................................... .. _ . 

• It tli;; j'I l.R R« « 

....... 

Ii it :; Ii.l iiX~iilii 

", GtH:~i~~i 0 P l II Ii 
fa id:{r,OK" iili7itit'ii 
T~ricM~k\Or GO~EK 
i\ aH'lb~:H>rwtitiiI ' 
Ii itr;~t~#~.:litilRI TilFLitliI 
, >;)~~:" 

11 aii(~ii n i! i\ 11 ~ 
,.',;. 

iI it l H ii E ;"iJlliitllil 

bEHE'l TilPi.itii 
'5 it t L'JA 1\ 

P R iI r I l.l E ii 
'" , :ji!Gj;j;li ·~,ilij:j·ivliuiU;W 

5 it E I T utULniLk 

G E.i1 L l i iI r L it iI 
afna iJ'o! Riilii.i 

", ", liMiitit TE5I~UK 
• MUI~ liliv.!'" Vi:. Ri7H.1tii 
, Kiliiit Nili\1i. YHtiilii.itRI 

~';~;j(J.':, ' ::1:7 J rn::i\fr~tii 
"r;:,:w ," 
';';f~' Ei EKij;n~ 

Hi\auliti. 

G £ H,£ L i 0 r Lilli 
,'\iI:-riiL,;iUUUiU.ij'~' (ildaaiity) 

r Ii·» ft I K it (itOIPliity) 
,I: Ii H'I K it (M~aI~a"~i 

-'.~'-----'.~-'- - - --- --- ----

o 

o 
o 
o 
u 
o 

Ij 

o 
u 
o 
o 

jj 

Ii 
o 
Ii 
u 
Ii 

.0 

ii 
o 
0, 
o 

ii 

o 
u 
o 
(j 

u 

u 

o 
Ii 
o 

• G 

u 
ii 
o 
ii 
(j 

-u 

ii 

ii 
u 
ii 

'u 

U -lu839 -H392 -2523i 65766 -6~671 lUi5 ai6~u -565~2 3u5i5 -20715 -123u8 -33026 2tj6~6 -tj3595 -192';9 

o -iu539 -im2 -25;:3i 
u iJ~G ii i~ \lU:l\l 

U - i2iii2 296i -9m 
Ii Hi;j ·i.i.i5;i ';j'iiii 
o -3m -am -i2m 

65766 -6~671 1095 
'iw'i~ ~J~~ ··ji~1 
-ma2 i777 -i58u5 
WZii "~2;i"i\ "i%ii 
iu22~ -27'iu2 m23 

8i6~u -;;68i2 3081a 
iiSS i·)liZ iii.ii 

-i5u69 -2m -17m 
~lUL'1 ·\;i.i:i'i ··2i.iii 
mls -16656 57917 

-2u7lB -12308 -3302(, 
·mi :iJi5 ",ijii 

-iam ~3H -13902 
",HUU "'i i6\ "5Z:i6~ 
:;0115 -i3363 36i52 

mil. -m9S -i92i9 
J623 'i'ili JiOS 
ms -m2 m 
iJi6 "m:ij "i:iJli7 
m2 -H6H -7322 

o .. ,m" Li.i5 "2i'i~'i Si.:lju ii\i .iiiJ\~ "U6iu il.i~ "ii2li6 ··.i12~;j ,i.ZOiJ ".i\Ii2G .. Zj;j.i:i iZGiZ "i3Zi 

o 
G 
o 
o 

u 
u 
u 
Ii 
o 
Ii 

u 

o 
o 
ii 
jj 

-23587 336 -2325u 
·2,iIH8 us ·mu 
-ii68 -iil85 -88;i3 
im i286 Jii,) 

ii -il Ii 
u Ij 0 

62 -62 u 
u Ii Ij 

U U u 
'i .,; 

n, 42 ,;~ 

122 1026 11i8 
Ii "i'; "i'i 

-i55 B69 iii 
2ii Ii,) i5j 

2'i829 
lu'ii 

19'i6i 
m8 

m9 37m 
im .iiiii 
m 20m 
~m Wi\ 

j8S -38S u 
Ij Ii oj 

10i - iu~ [I 

m ",5i u 
u 0 u 

5u .. 50 Ii 

2iu 69 3u9 

m i~5 H'ii 
ii j'; ,i'; 

-i55 Hi 2'i2 
·m a'i 1 i.iii 

-iiuii -5uil -ii522 
,,~ Ui L;jJ~ '6li3 
-6677 -3m -ililiil3 
'iiii8 ion·a20 

m -m ij 

ii Ii 0 
i32 -132 0 
·:ili "Zilj Ii 

u ii 0 
i7 ·il Ii 

H 61 lu5 

-1068 1299 2il 
,)U~ ,ZZ5 i5i 

-3li 63-2\5 
'i;j'i iioL Z 

-3iOi9 :i2i2 -33806 
'~U;Z5 io')3 "iil762 
-lY6S1 -i652 -21503 

.ii'i;i mi 6iS'i 

830 -830 
Ij Ii 

m -137 
61i\ .. .)oji 

(j 0 
ui ";li 

-181 210 

ii 
Ii 
o 
Ii 
(j 

Ii 

,­
~1I 

-838 596 -m 
i:i5 i38 5'i3 

-311 -358 -669 
"fUZ m "i')~ 

-23i3u i8m -~ii8ii 
"3zm i2iO-i "i'iiliO 

m6 t297 13i93 
"jG2 iSH ii5y 

662 '"Bcii (j 

Ii ,u ii 
140 -1\0 U 
6,ji ·6lii 0 
000 

iiii ' "iiii Ii 

-m 162 -333 

-1U72 Ho9 3397 
;j5 6u; iliS'j 
-~o6 1516 lu5u 

"iii6i m'i i233 

I' 

:': \:'J 

...... 

...... ....., 



.-l 

.£1 

.­..... . .: 
~ 

.::> .-

.~ 

'-' 
...... 

.... 
'X) 

~ 
" 
'0 
" 
.::> . .., 
.... 
• X) 

'''' .... 
::. 
::. 

.­." " 
I:> . .., 
:PE" 
.", 

.X: 

. ", 

• t) 

:-
.", 

:c 

:z: 
.", 

'." 
::!: 

.­

.", 

," 
::> I.., 

:.: 
.0: 

I..) 

.!> 

,''' .", 

~ 
:c 

oX I::! 
<.-
5:5 
t-::!. 
:c • .- .~ 

~:a 

I': 
.", 

£ 
:c 

n: r~ .:c ._ 

5:5 
t-!~ 

:c • 
t-. • ...J 
oX .a: 
~:c 

.... 
:c 

a: i= .::C.-. 

~:g .-

:c • 
.... ...J 
,z:: ':l:, :i: :t:. 

t­

"'" .... 
I..) 

..... .... 
r::o 
IX: .... 
.." 

.... 
!~ 
'="; 
.::> .,. 
"" . " ." 
.:> 

~~ .... . ., 

'n . .., 
.:> .:--; 
'OJ ,.., .... 
:~ 

:~ 
'n ." 
. ., ., 
<:--
" 
'OJ 

.n .,.. 

." 'n 

'n ." .,.. ., 
0:::, 
'OJ 
'" ,".J ., 
." 

." .. , 
"0 
.~ 

..., 
:::! .,.. 
·OJ .,.. 
'OJ 
:~ 

'OJ 

:5 
.;:) 

';:) .'" .::> 
.~ .... 

.. 
.><: 
.", .... 

.~ .. ... 

-·_0 ..... _ 
Moo":) fXI ':=J , ..... 
-I::;I_'.':)M ''''.-t -:I.::» ...::: · . . . . 0 .... _.:J .:l 

'~'::I In t:';) 1:0 t::J ..... ::l ..... ~ 
.n . ." li'lt ..... M 
·0 ....... , ..... o,.. .. ~ · ... . 
'J .=- I,;:) I:;) ,::. 

0.:":) In.,,., ......... 
..-. ...... ·0 • .,. • ..., 
~ ..... In l' in t; 0",: I; ''! ~ 
.......... -4 0"" -" 

1;:, ..... ...., .... ...0 
0-.. t:::J '" I;? ...., r-... 1,;0.. 1'.1 • .,. ~ 

~'""! ,",:'~ r--; 
..... 0"" ,=' '=:I • ..., 

In -or.. fX) ..... 0_ 
I" .~ '-.0 ...... In 
I:;) In IXl ." lD I': _-: l~ .~ "": 
-: ._ --I ·r:;) .:2 

M .=- ''J 01) ...,. 
.~ , ..... If') • .., ID 
0-- "J '.0 ':-';' o...C) 

-: t~ I~ 0",: r-: 
-.-.=-.:w.~ 

~!;: ~!~:n 
in ....... :0 • ..., .,.. 
........... ...,.. '::-:0 ." · . . . . .......... ,:..=' . .". 
...,.. ' ..... 1::1 • ..., In l ..... ,_ --I.:? I:J 
0-- 'n In . ..., N 
............ t» 0,., III 

o.-:.:i,~ 0 
~;;;ri ~ ~ 
·.0 ...... ·0 ,::;, M 
1(": ''! If'! '0; "! 
__ ...... l;l ...... tr) 

If) .~ 04" I:":) -4 

~ ~;~!~ ~~ 
r,:'~ I~.~ ~ 
I:;' ,=» 1:;1 f::J ,,, 

I~ I~ ""'"':::1 In 
I~.J f'.,. 1)-. I::" .:l 
I'J 1:0-- I ...... " '.0 
, ..... ':- I=:: .-? '0 

.-:i .-: .....: .~ .::i 
• ...., I:> _ I;) ("'-J 
I·').:':) , ..... , ..... I*) 
t:Jo .~ '.0 I:' .:Jo 
.-: •. ~ I~ '=! IX! 
...... I:=J .::J ._ I*) 

o 'r 1'1 I=- I:=J 
1.0') ._ '..0 ... If') 

'" on .':) ...... ,,, 
.::. • ..., 00 I:=J -..r · .... _._0._0 
'.0 "J '..0 ...... 00-
I'J ''''J In ":-::J l'J 
-1 .:> • .,.. .• -':J ''; 
.,....- - ':":I ~ 

.::i . ..: .-: .;; .:; 
~ :;; r:; ~~ ~;: 
.~.J "J .::l • ..., lI"l 

-: • '! '': .... ! '': --t._ O.-4I:::t 

o 'J '!:J ':=J .::t o I:J l:l ':;' .:;) 
':;":1' 1.=:l'~'::J 
I~ .~ '=! .~ .~ ................ -..... 

o t~ Q.:'..:::a 
OI:::tCI:::tO 

:5:$:3:5:5' · . . . . -4 ..... _ .......... 

.... . .., .... .:-: 

.=> 

.,... 
'OJ ." ''-'' 
.::> 

:::: ... 
'; 

.::> ..... ..... 

.~ 

• n . .., 
.::> 
'=--:' 
·OJ ,.., .... 
:~ 

:~ . .., 
'" 
.... 
" .,.. 
" 
·OJ 

'r. .,. . .., 
'n 

,n 
"? .,.. 
" 
'::0 

.OJ 
"1 ::: 
'::0 . ,. . .., 
::! 

. ", . .., 
'''.J 
'~ 

·OJ 
.;;) 
';:) 

'OJ 

.::> 
'::0 .:. 
.~ . ... 
AI ... 
.:t:' 

••• .J 

• .J 

.... 

.,.; 
.,: .... 

.::J .. .. 

.£1 

:c .... 
N 
.-l 

"'" :c 

, ......... -.0 ._ 
........... ,...., '13 
Lf) ' • ., '" ..... 

0;'''; ~'~ 
I:=J. __ I!:) I::J 

1'1 I=- 0 I~ 

i~:~ ~:~ 
·0 ..... , ....... 1;) 

r:i I~ .::i .:i 
g.. ';00.. .~ ':J! 
In''''I::J.~ 
~·;oo..·o 'r.» 
.~ 1:0-: I~.-: -.',J 1::2._ 

M:~ 12:; 
I:J! .!) ...0 ." 
I~ '; I,,: ''1 
........ _ '" I:J 

IX) ':--' .,... ..... 

ID N ." • .0 , ..... ":':1' 0-...,., 
'Xl .:? .::. :..... 

o ,:i -: .::i 
:~;;:: i~:~ 
!~:~ i~:~. 
-._ ........ =" 

LlJ ............ 1;00.. 
&>0 l:::t ('oo.J '=:1 
_· ......... ."In 
'; .-: I,,: f"~ .- .- .-. '-
" t:=» 1::1 ...... 
...... _ ''1 'n 
I:J ..... 14'1 .... 

I~ '""": ''': '",: 

.::::a '=' .:J .:::> 

.......... l::l ...... 
I:J .:? .:0 ....... 
'''''._'0#' ..... 

''':'~ '~ '~ ........_.- .-
In ...... r.. ,,.. 
.,.. I~ I:J; 'r.» 
-- ''"7 .::» .-':) 
, ...... I~ 'O'r 

,::) ,:i .~ ,:;; 
.,...._ ("<.J I"-J 
I::> ..... N '.? ..... '') . ..,. ':-'" 

I",: 0,,: I--:'~ 
I::>'::J I~ l:;t 

.- I" ,n I',' , ... ." • .., I.J'oo .') 

.- ';0:> t:J .:? 
t=! ''! t~ ''": 
--._ ':l I:J 

I~ t ...... ....... .t:J t=> 'n ''') ._ 

:~:~ ::~:~ 
-._ ........ ::t 

- "... I::J .- • .') 
...... I:':) IX) ._ 

......... :... '.0 ." 
''': .:--: I': '~ 
I:;' .::> t::> t::l 

' ...... ,,., -In 
'''''f)'~ r.::;J 

~:~;~:;:; 
........ -- . .-. .:) 

§ ':> o:>.~ I::J &::J. 
1::J.:::a • 

1 •• ~ I=! '=! 
.......... --t ..... 

:c 
.: 
...I .... 
.:> 

.;;) 

i5 
I~ ;~ 
U.I :s 
.-l 

,.., 
I-.~.-I :~ 

.", 
.-' ·ee ..... ,i 
• .... ..J"U ... :i: 
:z: • .,., ,;:» .:, 

..... • :1: .x: i§ 
'.'.' .D •• '? p,.. •• 'J 

o...~.,...,.....,... .'" _ ..... --4 ................ 

Cl 1::'- 1:1 ,=- C) I::;) 
.,.. ':--" u-. ':-" 0.. .,... 

C .;; c:i l:i .:i .::i 
-c • .., C'J I:? I") "J 
~._'D""'" ._ ....... ." r=- C) ."') '=:J ....... 
.~.~ ~.~ ~~ 
I~ I::' Q .:JI .=- o_ 
f.., oJ';) .,... tn • .0'"" ...... 'n"'" or.- in· .... 
I~.'-J ....-t ..... '''' • ..., 

'=! .-: -: .~ .-: .~ 
.-t ..... ....-to __ .::) 

..... , .... I .................. ...... ...... ___ 0- _._ 
f4'1 ."') '"'l t.., ,.., ,..., 
IX)'::JI IX) I:':) u::r':;:J 
,::j l:i ci l:i Q .:i 
:~ ~ ~ :~ g:: ;!'; ,n ." '4'1 ...... , ... ." ........ I>: .:-; ''': r.: ~ .-: 
I:J.::. 0 I::' f::l._ 
....... ~ .Xl • ., ....... '1' 
I=- ..... -.0 I,., ...,.. I="" 
........ :-.. IXJ 'n t>- l:::t 
IX) I:":) OJ .::":t .n ....... 
I~ .:i d .~ '::l I;:; 
.... '-1 .-. ._ "_ ._ ....... I, r ...... ,_ ............. 
In 'r') In 'n In 'n .-: .--: .-: .~ .~ .-: -..... -.-- ..... 
,- ';?i '1' "J 1)0 ..... .' 
"_ ....... ·0 ... 0-- r-. 
'_';'" 1;:'._ ,,...,, 
IXJ ....... U) ,~ ........ :--. 

.::) I:;; I:) .:i .:i .:i 
'0 .:? ,,.. .:;, 1:0 '.":) 
In ·.~·"".",,·.o._ 
"J .~ • .., ...... '; ':"":I 
.~ .~ .~ '''';: .~ .-: ...... -'-._.-.-
i~ ::? i~ :~ ~ ;~ 
1::1 .:;) l::t 1:1 I:J .:> 
'~ ':': .~ .:; I=! '::'~ -._'-"- -.-
m''-'-'''''-In 
1'-.: • ..., I'D ' • ., 14'1 • .., 
'.0 'f")..rl." In.,, 
,'': :,; '''': '"": '"": .~ ,=- .::r .:- '::1 .:: '::l 

I ...... ,' 11")1..., I"'-J'n 
1::0 'n·.o "J In .... 
__ • ..., .... J .... l .... ~ ' • ., 

I~ '; I,,! "; I~ .-: 
....... _ -i ..... _._ 

:~ :~ :~ :~ :=: :: 
., ........... , ........... r_ ....... 
I~ I~ I~ I~ '~ '~ 
• :l ,=- l:l I:::t' .:: .:." 

If'l ....... >-- 'I' .- If':' 
'04" "J In ." , .... J 'r.> 
..... J .'-.. ''-1 " I ...... 'r 
'»:'=--:I":~I:r-:'=-: 
I:J .::J! .::l t:::t I:;) t:=» . 
In I;? 0_ t:":) ''Xl ." ." .... -. .~ ...... ::. 
''; .~ .... 0#' '0#' O'J 
1,....:0--.,....;00...,... ':--" 

.::i I~ .:i I:;; .::i .:i 

8 :~ :s :5 :5 :g 
l;:l ._ .:J .=- '::' 1-
'~ ,~ .~ .~ .~ ,~ 
...... _ '-1 ._ -_ ._ 

§:~ g:g g:~ 
I=! .~ I~ .~ '~ .~ 
.-. .......... '- '- . .-. 

118 

0:> .x:: 
::!; 
....: 

..... 
:!! 
.:0 

.:> 
'0 

~ 
.:0 

.:;: 

" . .., 
IX> 
.~ .-. .... 
.:> 
.' 
" .:> 

.. .., 
on . .., 
':0 

.::> ,.., 
on " .. 
" .::0 

.... 
!~ 
.x. 
.OJ ,.., .,.. .,.. 
.:0 

'OJ 

'OJ ,.., 
'OJ .,.. 
.::i 

.::> 

.:> ,''' 
'''' 

§ 
.:> 

.:> 

.::> 

.:> 
~ 

"" ... 
.:.:: ,-
;:J 
r.l 

.-' .... 
:z: 
.:> . ... 

014'1 ...,. .... ." 
I ..... '1' 0.. ." t.D ." r--... ._ 
, ............ "':-3 
0o;:; 1=.;:; 
.,... "J ...... ..., 
'.0 ._ .~''1 
'.0 .-t ... 'Q 

.~,'"": ~'-~ 
t:l 0:;) 'J I:;) 

1:) .... o ''oJ 
I:J .:-:;:0 I::; rv IXJ. __ I'" 

--: '~ '~ .~ -c ..... --t ._ 

....... '..., N._ 
I:;) ..... ~ 14'1 
....,.. '4'1 ." .... 
lXl ....... 0.. 1::1' 

ci .:i 0 .:i 
IX) , ............. _ ,r: . .., ,n ....... 
I::' l:::t JXJ • .., 

'>: r.-: ''":'~ 
':l 1:0 &:l ':J 

:e!;! :E~ 
, ..... '=:J • ..., ., I,.... ,~.,..~ 
.:) l:i .::i I::; 

l_ • .., a-.,.... 
..o.¢ --I." 
'1' '1' &.:=II In -: .~ .~ .-: 
--t ._ .-. • .-

In.~ 01(') ..,.., ....... '" .~ In ~..., .,.. ":-
I,,:'~ l"': 0",,: 
o.:::t' ,:J.::> 

''XlI .,., ,.., ." 
, ...... :--...- r"".J 
.- .1' .- .~ 

::: :~ ~~ :J 
.=:a ." lI"l I ...... 
Vl • ..';) 14'1 ':":l 

;::.:~;~ ;~ 
.-:i.~ 0 ,=i 
If'l .~ I'D .r.> 
I:J ." 'r .:':) 
''') ..... 0 • .., 

''':'''; I,,::""; 
I::' I:;) .:;) "=:t 

.- "0' l:l ' ..... ,'""1 '0 , ...... ..., 
,;,-. • ..., • .0 .~ 
... ~ '; I",! ... ~ -.--.-
.~ ''1 • ..., '4-
':l 'n ,- I~ 
I'" ...... lD .::; 
,x) I:? , ...... '::l . .. . 
.=:a,="O.=:t 

·0 ..... I:;) .n 
''"')'r.>.~ " 
1);).",._ I::' 

,~.=-: '~ I=-: 
,=:a ':::t' .:- t::J 

IX) toO .4'1 .;00.. 
()-o..~ ....... .., 
til .~ '0 .,1 
..,...~..,.. ':0-.... 
':l'I!) o.!) 

Q.:J' O':a 
:5:5 P:;: 
.~.~.~ .~ .-..- .......... 
:~:5S:~ 
.:l o!:' 1:1 IS 
t~ I~ I=! '~ .............. -



u.r.~'{\ £r,rn ~zw~ mn'{\ mn mW{I N·/(I'{\ !F.C!-'O ~(r,{\'!l r.r!D'D DL£.8'O nwo ~(I(\!'O rrrn ~OQn ~~WO {lOQO'! mO'{\ (1rl'~ftt'PIf) If !i ! 11 ~ If ;! 

66tO'O Z81.!l'T 82SQ'O £££0'0 2££2'1 mo'o 99~Q'O H£IJ'T 69~IJ'!.l t9£O'Q lLlJe'!.! U£IJ'IJ ZZ£IJ'O ees! '! seso'o mO'1J OOOO'T osto'o (~l!!lIepl!) If~Il!'!I!.:! 

rr.£o'{\ mn L~ro'o [cWO fW'! mn . ~~W{\ ~m'! B~ro'o O~?[I'O mC'Q rr?(I'O £~WD mn mo'{\ mo'o !!O~(I'! 1m'Q (~~,mpl!) :'!rnlJ!1I]P.H "!:!~~~I 

TS!!'!! ~9£T'T 6T8T'O 8102'0 mn mZ'!! IZ9T'O mo'! IW':"O !££l'O 8Z£8'O l2£1 'a ~?8r'O 9W'T IW'O £?£1'O OOOO'! L9£!'O I!n~Ol 13NH 

·1 ~ N ~ S l} ;~ ~ 
0'1 . ..... ..... seoo'o em'o £8QO'O £2TO'O £6£T'T 8£TO'O LllIJ'O ;sIn !210'O OOYO'O m6'O 6600'0 Cl clU'O £1;l'\ 2£10'0 sowo 0000' 1 S!!TO'O ~IW',m , 

LO 

Ir1!'31!3 co 

Lf(lO'(1 9!Q9'! fZD!n f£Q(I'O mn O£(lQ'O !r(10'(1 rr.?n ~200'(I m'!'(1 HW(I C!GO'O i!"OO'O ell7'l 1700'0 .t ............. _ ....... fZWIJ {lQOO'! !ZOO'Q llJ:-!ll!:!?!!! !:I}QmH:~ 
TH!!!'IJ £T6T'T hOIJO'O mo'o £S££'! 2TOO'O O!OO'O mO'T 0100'0 eooo'o m8'O 1.000'0 HOO'IJ ~m'1 mo'o 6000' 0 0000' T eooo' 0 !WlI!!!Sl!!l 1!:l'!N 1f~1!l! 

ZHn 9m'! ~O!O'O LEl'O mnm!'O ~D!·(I'O ml '1 9~W(l 1~WQ LOWO mn m!'~ ~~r.!'T r~!ln r[WO (lOO["! r/·co'p J 1f¥1J~\J ~!! '~OH ~!!1\I!i 

S6ZT'O lYOn T60('O mY'1J !9;£'! m!'o WT'!l 8!:6O'T 99!! 'IJ 9~80'O L!£8'O mO'1J mn IJ1f!'! m!'u eLOY'O QO(JO'Y 8(OY'O 181S!S1! ItlHl!VH 
Si'(1Q'!l rHn O£O~'O !fW!l mn CfDU'O Zf00'O mn m'o'[' ~;:Q~'t' f~?r'r' m)[l'o ~f!lt"!l ~~D!'! ~rOO'D !·Z{'U'(I DOW1 l:~DO'D !mV:¥l ~m 
!lm'u mz'Y L£02'O 89L2'!l ml:'T 9£9,'0 L£22'O !l!!W! 8612'0 OW'!) 69£8'0 6()9!'O 9HZ'[! mn £8!Z'D Z!Qn ~QO!)'! 2£(lZ'O !!I!1Hll:!!39 

~!1~J93~ !! ~ ~ s 

mO'{l l!l~!'Y mo'o £'{'!'O mn mn L99D'(I D%n wnl (,"0!'!) ~[:~~'1 lnn £'~t!'D 9!9£.'Y ~t~l'~ r~wo ooOD'! rHO'!) !!!!l ~!Ul!~:·,r.!!tf!.'!-!{~H~~r. 
m£'o Z6£S'T 6£Q£'(J 1860'0 £m'!! 80BD'O OW'O W8'O 9!!ST'1J m,'o 8Z?n L~LZ'O L~81'1J L988'O Z£LT'IJ 7.!OZ'D (lOOO'! 2£02'0 ~ 3 1 1 I ~ ~ ~ ~ 
l:S:~!'O W~'O'!l!2'O !!r.n HOD'~ UCZ'O !-£.S£'!l Lf£(1'! wn mn ~!SB'!l 9~(·n ~B,,'!) mn yzn mn OOW! ZOWO ~11;I1:a'!~ 

ms'o me'o HOY'O TL!lS'O SS08'O ms'o S209'O !lLS6'O TL6S'IJ £999'0 !O~IJ'! 0£69'O m~~o OLes'o Zt;SS'O 96Z?'O (lIJIJO'!9b29'O H '! 1 J O! 1 J H J 9 

II!I1!'!11!1X 3 !! '3 Z 1 '! H 

!lOIlO'! !l{!!l~'Y !lDD!)'! O!)Q()'! !)OOO'! !)!)0!)'! IJ!)W! OO(l(l'T 000n 0[1[1Q'1 I][I('Q'! 1)~[lO'! ~1!)!}!)'l !)[I!)[I'! !)QW! [!OD~'l 000~'! 000(1'! It 1\ l! ~ 1 I ~ ¥! (l ~ ~ 

l!OT'O Ot80'T 8890'0 996£'0 9Z66'£ !H£'O H££'O mn OTt~'1J m£'o wn ££!£'IJ !sao'o m8'O £!tlJ'O £66D'O 0000' T £66IJ'!l !!!'! HO! !l!I;I:J!l l\ J '! ·H 
rB!!~'!' Sflsn n!!~'o mn mn ~12r'o !~W(I H2r.'0 ~~~!"O 9~·[:~'0 S:~1!·'0 92W(1 !0~S'0 !lfO!'l mn' fJ:W!l O!)!·!") rFWO . !!!~'!~!lJ M {I'.1~! '!:'! 
T£9T'O SHO'T abU'O £9LD'O Z£Lt'O l80T'O teSO'o 029£'0 £Z9!l'O l£SO'O LZ££'IJ 208!l'1J ll!lr'O e£29'O TW'O 2!9!'O QlJOO'! ZT9!'O )!31!/}!! JOlll'J!l!Jn! 
~!)Z('!l !l:L!l'! wn! CH!'!I 9!WO mn ml'{I rHr.-o mna £~!!'IJ 10~£'D Bf!!'D £m'o bUD'! 9m"lJ THIn ~IIJ!)'! m?'o !",,!,!~!I)! \! I)! " IJ II J 
QOQO'T !l(!OO'T OO(lO'! O(l()IJ'T !lIJD'J' T !.lOOO'! OOO!!' r QQ']!l'T OOIJIJ' 1 IJIJIJIJ'T DIJ!lO' T QIJIJO' T OQQI.J'T IJIJOO'! !lIJIJO'T IJQOD'! !lOOO'T OOOO'! I!I!1H! 13M:!!! 

!!!!l1l.!fl 10 II '! II 

IJ[lO!l'! O(lO!l'! (lIJD[I'! D!l(lO'! IJD!lD'! Q(,lWl QQ(lD'T (l(l[lIJ' 1 OOQ!l' 1 OO(l~I'l 00Q~'l O1J!)0'! C'~'QD' 1 OQDD' 1 IJDDG'! IJO[l(l'1 DQm)'! !l(lQ!l'! 1Hl!1j1!]:i!'·~ 

------------------------ ._------------------------_ .. ----------- ------ ._--------.-- ------------------- ------------------_ .. _-- - -_. ------------_ .... --
:lm![l~! 1 xnllE!~! ! )!rm~~ 1 ! IIT11!TC:II! ! ~n~![l~! ! :inll!!)~ z ! 

I!ISmll ~IN~111]~1 mmlJ 1!!t!'!T1n~l H!S!931J !!!Hnm~l H!S!~31J H!!!lml]~! H!S!!!31J H!H'!11n~! I!I$!!!3~ H!!!'!111J.'! I ! :! ! :l ! ! 11 ~ I !! 

(9!!lr)!l '! II ! 7 ~ !! ~ 1.1• \IH !P!~·! ~ ! ~ ~ ~ JI!~n£· HH 

Il!\I1~II1l!I!!~ Hl!13H3'!!!! ! l! 3 1 l! I) ! ~! Ii J !! ~l I J ! ! q l! !!! ~W/9/1J£ - mum 



.~ 

.: .... 

.... 

.... 

.~ 

.: 
:-
::> 
.:, 

.... 
no: 
b, 
•• J 0., ", n:: .... ,-
." .:> ." 

-on 
.~ . ., 
.~ 

." '" 

.0:: 

:~ 

;~ 
i~ .... 
:~ 
:.:: 

• 0:: 

:.: 

;::; 
i::! .... 
:FE 
:.:: 

.-.: 
i:= 
":-

:c .... 
.:X:,:::t 
.-II~ 
D- .... 
i=: to':) 

.-. 

.::. .­

.lIC ....... .-. .­ID 

:c 1_ 
.::z:,::. 
• ....J.:r.: 
n... .... 
0.", 
1-

.-
, ..... :::: 
'-' .", 

'-I­

I .... :.c:: 
.:::. .~ 
.z: :r:: 

." 

.-. .=- .­.x: 0-4 

~'-

.-. 
:i! :::-..... -
'D 

..... 
I­ .-:w::.= :­......... 
r..:. ':-

· .... ;5 ..... :::: -t=I .~ 
n:: .... ... 

:.: 

• J 

.. 
~ 

.a: 

.... 

:..t. , .... .... .. .. 

.... 
;5 
1-,.., 
.x: :=-
...... 
:=> 
:c: 
.", 

:c 

0.0 ........... ID .... 
...... • .... • ... I.-').::J • ~...,...~ '>:"-e: 
In _ .... I~.~ 

'::J " I::J ....,. .,... 
I:;) "" I:"JI 1:1 ." .=; .~ ...... tt;. t~ 
• ..... OI::J!O.::J 

:5~:5 ;;!~ 
I=- N ..... tn I::) 

....... :l.::JI .::) 10;:; 

I;:' l:t • .., ".., ':"3 f=- ." or.J l:l 1::1 
I::J N 1.1.-4 

• ...... ::: ,=" 1::1 l:=t 

I::J 1;:).--, .,...." o::;t'''-,.. l:l'~ 
.~." ...... I~.~ 

I~'::J '::Jt=' 

. ... 
:c .::. 

~'~ ~ ;2~~ 
• .J 11a .,:, .::x: • .:;. .;, .-J __ 

':'_ t- '1., .:0::' 
I::> .~ 

., I~ 1- ::! 
.:> 2i:z::'­

.-1 1- :~ 0 1'_ 

_ .. J:4!:.= :- ..... 
:::: .:s: .~ :c ':_ 
',oJ n: =- .~ .::r;: 

I.~ 1- .:: :-.::: ,,_0 

..... __ ,_ lD 

., ...... -4'" I') '::J 
m'~'::'''''' ..... 
11") ....... ...: ,...j 1:Ji 

0 ....... ::)· .... :'"00 
r;l -or t::J .::l 'r.­
I:J 1'-1 .... If'! .~ 
_':ll;:)I:lI:;J 

I'!) " .:» ..... ,,... 
1:1 ...... ::? r::l I.' 
I::J ." .=...t It .. ) 1:1 .. .. 
..... :l I;:) .::::. .::-

:g ~~ :5 ;~ !;, 
.~ I,! ...... "! I~ 
..... 1:11;:) Q t::J 

:3 ~:f:J;; ~~ 
r~ N .-4 In 1:11 .. .. 
...... 0 ':J 1:::::1 t:J 

.'" 
'u 
• ...J 

.­·r 
j;:; 
:l:: 
:~ 
!5 
:.: 

'.oJ 

:c 
' .. .1 

._ . 
:r.: 

-0.::., ........... 
-1 ... ...a ':1' 
'': '=! ..... '4-

N ..... -c I::J 
I : I . 

...... , . ..,. . ., 
O,_I::lI.:':3I 
'~I~ ~I~ 
I::J I::> Q.:t 
I : I 

I::J l:t 1::1 I::J 
.:3 0 .;: I;:' 

'~I~ I~'~ _ ...... -
• • 
'01".~ ,.-, In 
-.0 'n I'J o:? 
I,,"! 0;'1; ~ 
'r '? IT '? 

:5:S:5 :5 
O'~I~I=! 
_0"" ..... 
I : I 

:c 

...... 

.>.. 

.:> 

'::0 
;5 
.:-:::: ,z:: ,:-:.. 
:r:: 

lu .~ 
.j ..... 

1- .::: -I ~Q 
.%. 

• ..J -x.-.._ 
1:­

I ...... ...} I ...... 
:r.: ::: '-" <> • .x, 

loU'3:'~ ;s 
',J 

,~ ',1 11- I • ..., 

:!!:~ ~.::-
.,...~ '..r ..... 
I'J ,_ .-4 I:J , .. 

I:' I::J 0 I::J 
I:J ':=J 1:::1 I::J 

'=!'~ I~'~ 
...... '-4 .-1 ._ 

• I 

~" ...... .., 
I::J._ &.::) I~ 

• .e- '''''! I~ r:: 
IT' '? ':;:' '? 
:5 :g :3 :s 
r::' ':J Q I::J . . . . 
-.. ......... '-I I 

.x: 
'oJ 
",' .u ." ,'-' 
.:, 

.-

.r. 

.", 

." 

1!5 
-' 
I~ .... 
,=0 
W 

"" 
1-..... .,.. 
.:c 
on 

.'"') ..... ' ..... -0 .... 
1)0-._ "J"" I:» _ 
~ .:J 'n ...... '::J .~ 

'? .~ 'P 'P I~ 'p 

:~ :~ ;~ :~ :~ g 
.:i .:i I::J .::t .:i' _=­

! I • I : I 

r:::. .=- '::' ':l ':11 ':;J 

:~ :5 :~ :~ g :5 
..... _ ..... -4 ......... 

I '. I 
,:--.t""·~_ '01-

;~ :3 ~~ ::: :5 :~ 
'? .~ ';3 'P .; 'T 

r::J ';:) ':J r::a '::J l:l 

:5 :5 !~ :~ :5 :5 
. ... 7 .~ 'I 

:~ :~ :~ i~ .::- ::: 
1:--- I:;).n· .... I~ I;:' 

I::J I::J I::J _:II t=- 1:11 
I I I . I 

.", 1"1 f ...... ,=:II ............ 
I:JI I:: l:::t .,... I::JI I:' 
.... J .:J ._ I::» I::JI I::J 

.:::t .::l I:JI .:i .:3 l:l 
• I I' I 

:g :5 :5 :5 :5 :5 
'~I::JI I=! l:::l'~ l:::l 
..... '-'1 .-4._ ...-t 

• I • 

;ij :~ !3 * :'~ :g . . . . . . 
'T' IT 'i' .~ 'f Ir 
:~ § i3:g i~:g . . . .. . . ............ ..,. ...... -..... : t.: I I 

120 

. .., 

.~ 

I.'.J 

':J 

. -. '. '.' 
II<:' 

...... 

.::> .... 

.::> 

.,; , 

CXJ :s 
.,; , 
:s 
.:> 
.-. , 
ro 
.", 
.:> 

'i' 

0:> 
.:> 
• "! 
, 

i!S 
." .-
i'5 
• ...J .u 

", .=­,:> 
.,; , 

-• 
." ." ."! 
.'" , 
.::> 
.:> ,::> 
.-. 
I 

':.J 

. . .." 
I,J 

. ... ..... 

ID , ..... .n '''=I , ..... --.. an· .. 
,~ ..... ~-.Jr-

1::lI::)O'::J 
, : I . 

1'11_1...,''''1 .D·..., ,n~ --4 ':JI .:l r::J 

Ip IT' '? '? 

g:g :5:5 
I=! "=! ~ ':" 
...-t ............ _ 

I : I 

I'D ':-:J I::» '::»' ._ • ..., In·:-., 
...-t I::»' I=! .~ 

.:: I::JI .:::t ':::t 
I : I ' 

fJ.:::t 0.:;, 
.::::» 1::W l:l '=-' 
'::lit;:' I;:' .~ . 

...-t._.-'I._ r , 

:5:5 g!5 ,-
1::J'~'::l':::J~ ...... _ .......... .... 
I I aD 

...... , ...... ~."'-l~ 
tXJ •• ..., In r.-. .­
...... '::J l:l OJ ,lr:II 

'r ,:i 9 I:;' :ri 
O-':J I:J ':J :~ 
:~:5:5:3 i~ 
.-. .......... -~ 

I • 

~ .---._" :>. :>- .~" Ill:: 
:c :~::: ~::i 

_51'.?'''' 
':I:.~ ~';a ~ 
• ...J .=.:C ",1_ • __ .f!!"~ 

u_ '::x: 
-::».~ ,_ •• 

::::0 .a: .::: ..... 
I-:~:.::::..t:~ 

"'~'''''I''':::; '!:J .. -
.~ !C IX: ':0: .~ . ..... 
"" I::I''''~ .... .... a:.: 
. I .. .. 
t:l '::J ~ ':_ 



. 121 

A P PEN 0 I X C 

PRO 0 U C T I V I T Y G RAP HIe S 



.6 

.4 

.2 

1.0 

.8 

.6 

.4 

.2 

o 

2.0 

1.8 

1.6 

1.4 

1.2 

'>,' . 

:.,.~ . --' --' ,-.'", --- '. ' --- .......... ....",.....- . ---.....--.,- --~. 
----~------......... ---

._ . .--.-............ . ........ ~.--:-.-.------..-..-_ .. -_ .. --------. .. _ ......... ----.._.---- ........ _ .. _------:-- .. ---. 
~ .. ---.--.. -

GiRDi KULLANIMI (%) 

-----. ------------------.-------------....... -- ---............ -----
........ ----. ....---------. --_ . .--.... --- ...-- ......... -----.. ---.. ~--.- _.------::,--_ .. --_ .. __ .. __ .. -- .. _--.. _- . 

-.--Jt---~-&--__ -a._-.--._~ _____ -.c.----,,--a&.--
2 3 4 5 

ORETKENLiK AGIRLIKLARI 

. ,; .. ' 

6 

.,..-.. .... 
/ ., / ./ 

~~";~~~~~~~~~~~~::~~--~------~------~~~~/~~~~~~~=-~J 1.0- ,,~ /' 
~. 

.8 1/1/84-30/6/84.GIROl ORETKENLtK GOSTERGELERt 

.6 
GENEl-TOPLAf:f . 

" .... '; ",' '.?2~£5r]'"~.,:~.,;' ,~::;,·"t~@~E~i.'·\i:;f~ti%~\U~~~~2~j::i.:;". 
'--~ .. - ," P£~SONEb 
~:.;:.~{~. . ECttffRt'k., ... 

';.'-



2.5· 

2.4 

2.3 

2.2 

2.1 

2.0 

1.9 

1.8 

1.7 

1.6 

1.5 

1.4 

1'\ 
I , 

I , 
I \ 

I \ 

, -.~. 

/ " I \ /. 

.. , 
t:>::· 
f 
I 

A. I 
. \ I I. I 

\ I 

I \/ 
fA I I " 

/
" I \ 

I \ 
I . 

I \ 
I . 

. 

1.3 I ' // 
/ \v-

\ 
\ 1 .2 I 

I 
I 

1.1 I 
I 

.8 

.6 

.4 

.2 

o 

. . 
'\ 3: " ..14 . ~ 5 /. 

. / \ ': 
.)1-'-" , / 

\,,/ V" .. . 
\ .. /. 1/1/84-30/6/84 MALZEME ORETKENLi K Gt5STERGEL~Rt 

r? 

123 

' .. -: .: . " .- ~. . 



1.6 

1.5 

1.4 

1.3 

1.2 

1.1 

1.0 .... =----............ 

. 9 

n 
.0 

.7 

1/1/84-30/6/84 SABtT DEGER ORETKENLiK GOSTERGELERt 

-------
GENEL TOPLAM 
KARA NAKIL VASITALARI 
BtNA VE ARAZl 
MAKtNA VE TES1SLER 
KALIP MODEL APARAT 
DEMIRBAS MEFRUSAT 

. .:. '. 

124 

C.3 

... ~ 
I 



1.6 

1.5 

1.4 

1.3 

1.2 

1.1 

1.0 

.9 

.8 

.7 

• A'~ :; ,'.- ,. 

1/1/84-30/6/84 PERSONEL ORETKENLtK GDSTERGELERi 

--------._---
--...--

GENEL TOPLAM 
FABRlKAAYLIKLI 
GENElMODORlOK . 
FABRtKA.SAATOCRETU 

. " ,"" 

125 

C.4 



.204 

. 161 

.099 

2.0 

1.8 

1.6 

1.4 

1.2 

1.0 

.8 

.6 

.... <.'':'!v-~, 
I " I " 

I " I " I '\4.77 

126 

-"-~J(-"_I I \ _ .. _- .. ---.. .. - I \ -------------- I \ 
I \ 

I \ 
I \ 

4 5 6 

ORETKENLiK AGIRLIKLARI I \ 
I \ 

.. ~. 

I \ 
I \ I . 

I \ 
13.80 \ 
I \ 
1 \ 
I \ 
I \ 
I \ 
I \ 
I \ 
I \ 
I \ 
I \ 
I \ 
I \ 
I \ 
I \ 
I \ 
I \ 
I \ 
I \ 
I \ 
I \ 
I \ 
I . \ 
I \ 
I \ 
I \ 
I \ , \ 

1 \ 
I 
I 
I 

~I 



BIBLIOGRAPHY 

1. Sink, D.S., 1I0rganizational System Performance-Is Productivity 

a Critical Component?1I lIE 1983 Annual Industrial Engineering 

Conference Proceedings, pp. 412-422. 

2. Sink, D.S., Keats, J.B., "Integrating Quality r~easurements with 

a ;-1ulti-Factor Productivity ~1easurement ~1odel,1I lIE 1983 Annual 

Industrial Engineering Conference Proceedings, pp. 646-655. 

3. Swaim, J.C., Sink D.S. IICurrent Developments In Firm or Corporate 

Level Productivity Measurement and Evaluation:'IIE 1983 Fall 

Industrial Engineering Conference Proceedings, pp.301-309. 

4. Gold, B., "Practical Productivity Analysis for ~1anagement: Part 

1. Analytic Framei'JOrk,1I lIE Transactions, Vol. 14. No.4. pp.227-

242, December 1982. 

5. Appl e, James t~. Plan Book and Action Guide Productivity Improvement 

for Profit Program; American Institute of Industrial Engineers 

Inc. 1977. 

6. Kristokis, J., "Short ~1ethod Makes Frequent Evaluation of Office 

Productivity a Realistic Objective ll
, Industrial Engineering, December 

1983. 



128 

7. Sink, 0.5., Devries, S.J., "An In-Depth Study and Review of State 

M the Art and Practice Productivity Measurement Techni ques." 

Research Paper, Oklahoma State University, 1984. 

8. Sink, D.S. Productivity Management: Measurement, Evalution and 

Improvement. New York: John Wiley and Sons, 1984. 

9. Schmidt, Robert, Sr., "Cost Jostification for Advanced Manufacturing 

Technology, "Institute of Industrial Engineers Anntlal Conference, 

~~ay 1984. 

lO.t1ali, Paul Improving Total Productivity. New York: John vJiley and 

Sons, 1978. 

1l.Bain, D.F. Productivity ~1easurement. Vlestmead, England: GovIer 

Publication Company, 1982. 

12.Robbins-Myers, "Productivity Checklist," Productivity, September 

1983. 

13.Gold, B., "Practical Productivity Analysis for ~1anagement: Part II. 

t'1easurement and Interpretation," lIE Transactions, Vol.15, No.1, 

pp.63-78, March 1983. 

l4.Eilon, S., Gold,B.,Soesan,J.Applied Productivity Analysis for 

Industry., Pergamon Press, p.28, 1976. 

T5.Sink,D.S. Productivity Measurement and Improvement Strategies and, 

Techniques. Seminar Notebook, Stillwater, OK: LINPRIM, Inc. 1981 

l6.Stewart, W.T., "A Yardstick for t~easudng Productivity," 

Industrial Engineering, pp.34-37, Feb. 1978 



- ~ ,'. 

129 

[7, Keeney, R.L., Raiffa, H. Decisions with Multiple Objectives: 

Preferences and Value Trade Offs. New York: John Wiley and Sons, 

1976. 

18. Stewart, v1.T. "A Yardstick for ~~easuring Productivity," 

Industrial Engineering, p 34 Feb 1978. 

19. Craig, C.E and Harris, C.R., "Total Productivity Measurement at 

the Firm Level, "Sloan Management Review, Vol. 14, No.3, 

pp 13-29,1973. 

20. Sumanth D.J., "Prdductivity t1easurement and Evaluation ~~odels for 

r~anufacturing Companies," Ph. D. Dissertation, Department of 

Industrial Engineering, I.I.T., Chicago, August 1979. 

21. Sumanth D.J., Hassan t~.Z., "Productivity ~1easurement in ~~anufacturing 

Companies by Using a Product Oriented Total Productivity t'lode1," 

lIE 1980 Spring Industrial Engineering Conference Proceedings, 

pp.255-266. 

22. Sumanth D.J. Productivity Engineering and t1anagement. McGraw-Hil1 

Book Company, 1984. 

23. Hamlin, J.L., "Total Factor Productivity, A New Corporate Performance 

~,1easurement Technique," 1979 AIlE's Fall Conference Proceedings, 

Houston. 

24. Mundel, ~1.E., "Total Productivity ~1easurement for r~an{jfacturing 

Organizations," lIE 1983 Annual Industrial Engineeriqg Conference 

Proceedings, pp.333-337. 

. "'.-: ;': 



130 

25. Munde1, M. E. "Measures of Productivity", Industria 1 Eng i neeri ng, 

Vol.8, No.3, pp.24-26, 1976. 

26. Taylor, B.W. and Davis, R.K., "Corporate Productivity-Getting It 

All Together, "Ind(lstria1 Engineering, Vo1.9, No.3, pp.32-36, 

1977 . 

27. Hines, W.H. "Guidelines for Implementing Productivity Measurement'! 

~Industrial Engineering, Vol.8, No.6, pp.40-43, 1976. 

28. GorgUc;:, S., "ProdUktivite OlcUmU - tsletme DUzeyinde ~1odelleme 

Callsmasl, "t~S Thesis, istanbul Oniversitesi, 1983. 

29. Oral, M. Competitive Power - Productivity. Seminar notes, 

Bogaz;c;:; University 1983. 

II 



;131 ' 

REFERENCES NOT CITED 

1. Norman, R.G., Bahiri, S., Productivity ~~easurement and 

Incentives. Butterworth Co. Ltd" 1972. 

2. Fein, t~., Rational Approaches to Raising Productivity. 

Institute of Industrial Engineers Inc., 1982. 

3. Sink, D.S., "~~uch Ado Aloout Productivity: Vlhere Do He Go 

From Here? "Industrial Engineering, October 1983. 

4. Munde1, M.E., "Vlanted: A System That Provides 'Box Scores 

For Productivity', " Industrial Engineering, October 1983. 

5. Pritsker, A.B, "~10de1s Yield Keys To Productivity Problems, 

Solutions, "Industrial Engineering, Octobet" 1983. 

6. Sumanth, B. I., "Productivity Indicators Used by t~ajor U.S. 

~1anufacturing Companies. The Results of A Survey, " 

Industrial Engineering, May 1981. 


	Tez5826001
	Tez5826002
	Tez5826003
	Tez5826004
	Tez5826005
	Tez5826006
	Tez5826007
	Tez5826008
	Tez5826009
	Tez5826010
	Tez5826011
	Tez5826012
	Tez5826013
	Tez5826014
	Tez5826015
	Tez5826016
	Tez5826017
	Tez5826018
	Tez5826019
	Tez5826020
	Tez5826021
	Tez5826022
	Tez5826023
	Tez5826024
	Tez5826025
	Tez5826026
	Tez5826027
	Tez5826028
	Tez5826029
	Tez5826030
	Tez5826031
	Tez5826032
	Tez5826033
	Tez5826034
	Tez5826035
	Tez5826036
	Tez5826037
	Tez5826038
	Tez5826039
	Tez5826040
	Tez5826041
	Tez5826042
	Tez5826043
	Tez5826044
	Tez5826045
	Tez5826046
	Tez5826047
	Tez5826048
	Tez5826049
	Tez5826050
	Tez5826051
	Tez5826052
	Tez5826053
	Tez5826054
	Tez5826055
	Tez5826056
	Tez5826057
	Tez5826058
	Tez5826059
	Tez5826060
	Tez5826061
	Tez5826062
	Tez5826063
	Tez5826064
	Tez5826065
	Tez5826066
	Tez5826067
	Tez5826068
	Tez5826069
	Tez5826070
	Tez5826071
	Tez5826072
	Tez5826073
	Tez5826074
	Tez5826075
	Tez5826076
	Tez5826077
	Tez5826078
	Tez5826079
	Tez5826080
	Tez5826081
	Tez5826082
	Tez5826083
	Tez5826084
	Tez5826085
	Tez5826086
	Tez5826087
	Tez5826088
	Tez5826089
	Tez5826090
	Tez5826091
	Tez5826092
	Tez5826093
	Tez5826094
	Tez5826095
	Tez5826096
	Tez5826097
	Tez5826098
	Tez5826099
	Tez5826100
	Tez5826101
	Tez5826102
	Tez5826103
	Tez5826104
	Tez5826105
	Tez5826106
	Tez5826107
	Tez5826108
	Tez5826109
	Tez5826110
	Tez5826111
	Tez5826112
	Tez5826113
	Tez5826114
	Tez5826115
	Tez5826116
	Tez5826117
	Tez5826118
	Tez5826119
	Tez5826120
	Tez5826121
	Tez5826122
	Tez5826123
	Tez5826124
	Tez5826125
	Tez5826126
	Tez5826127
	Tez5826128
	Tez5826129
	Tez5826130
	Tez5826131
	Tez5826132
	Tez5826133
	Tez5826134
	Tez5826135
	Tez5826136
	Tez5826137
	Tez5826138
	Tez5826139
	Tez5826140

