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ABSTRACT.

An Information System For Estimating, Targetting And
Planning In Small Building Firms.

S. E. Westgate BSc(Hons)

This thesis outlines the basic problems relating to
estimating, . targetting and planning functions in small
building firms and a possible solution.

It was found that information for these functions was rarely
integrated and was derived from different sources. It was
therefore suspect in terms of accuracy. Four case studies
were undertaken and the firms were investigated and analysed
in terms of their logical and physical organisation and
management systems. Their basic problems were the lack of
control of costs, slow feedback of information, low labour
productivity and a shortage of staff to carry out the
administration work.

A general model was derived from the four case studies and
this was used to specify the problems in terms of detailed
activities and data used. The general model was analysed to
derive a prototype system which co-ordinated the data in the
different functions by using production oriented,
operations, each with a standard performance output.

Database management techniques were then used to structure
the data effectively so that the prototype system could be
implemented using a standard database package on a micro
computer.

A standard database file of operations was built up for
alterations, refurbishment and repair work.

A number of estimates were generated and compared to
identical ones prepared by hand. All related planning and
targetting information was then prepared. It was found that
taking off of estimates took a little 1longer but once
completed much relevant planning and targetting information
could be generated and feedback obtained. This was all
directly related to the estimate due to the integration of
the functions. The management information generated allowed
better control of costs and outputs with little
administrative effort.



HYPOTHESIS.

Small building firms tend to produce estimates, targets and

planning information from separate sources of data.

This information can be based on standard data and it should
therefore be possible to produce an information system
developed by data base managgment techniques which

integrates the activities.
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CHAPTER 1.

INTRODUCTION.

1.1. STRUCTURE OF THE BUILDING INDUSTRY AND THE ROLE OF THE
SMALL FIRM.

In Great Britain the Construction Industry contributes
aproximately 7 per cent of the total industrial output (£21
billion) and employs 6.5 per cent of the total workforce.
(1.37 million.) {(Manpower Research Group:1981)

The inherent characteristics of the Construction Industry
give it a wunique structure in comparison to other
manufacturing industries. The industry is made up of a large
number of production wunits (over 100,000) which vary
considerably in size. The vast majority of firms employ less
than than 25 employees and account for 40 per cent of the
total number employed, whilst the single 1largest firm
employs approximately 3 per cent of total employed. (See

Figures 1 and 2.) (Manpower Research Group:1981, DOE:1984)



+ 114

100

25 - 114

%

90

80

70

60

TITHS <} 25

EIPJOYELR

121

50

40

30

20

10

74 75 76 77 78 79 80 81 82 83

Figure 1. SIZE OF FIRMS. 1974~1983,



10
8
ONE MAN FIRMS.
6
2 1- 2p

[Te]
=
* 4
0
g
g 251- 114
a2 2
(o]
8 114 andg}
d OVER.
“Z 0

74 75 78 77 78 79 80 81 82 83

Figure 2 FMPLOYMENT OF OPERATIVES IN FIRMS

1974 - 1983.

Methods of construction vary from capital projects which are
plant intensive to small repair and alteration contracts

which are labour intensive.

A number of reports and stﬁdies have helped attempt to
identify the characteristics of the construction industry
and the firms within it. One such report concerned small

firms in general (Bolton:1982) and this gave a standard
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statistical definition of a small firm, as one directly
employing under two hundred employees and a small
construction firm as one directly employing under twenty
five employees. Construction firms were separated from the
rest because of the structure of the industry.

Employment patterns have changed since the Bolton report was
written. The number of employees directly employed has
decreased whilst the proportion of 1labour-only sub-
contractors has increased significantly since 1970.
(Langford:1985) This fact was strongly emphasised by all the
firms consulted during this research.

Economic factors have also changed since the early 1970's
when the Bolton report was written. The small firms sector
of the construction industry has changed. There has been a
notable increase 1in the amount of repairs and maintenance
and a decrease in new work carried out. (DOE:1984) As the
amount df new work has decreased, the larger firms have had
to take on more repair and maintenance contracts to
compensate. This has meant that larger firms who re-sorted
to repairs and maintenance have entered into the small firms
economic market.

To wuse Boltpn's statistical definition of small building
firms seemed restrictive because of these recent changes.
Other relatéd papers have sﬁill relied on Bolton'’'s
statistical definition of a small firm but have also
outlined the generic features that a small building firm
should possess. (Grant:1983, Hillebrandt:1971, Norriss:1984,
Fleming:1980)

11
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by the firm itself and not subcontracted out which does not
hold true today as the swing towards using labour-only sub-
contractors has increased. (Langford:1985)

Apart from the statisticél studies carried out, 1if the
people running the firm viewed the firm as small, it
invariably was. (BTM:1982)

For the purpose of this research a small building firm must
exhibit the three basic generic characteristics laid out -by
Bolton | and the other characteristics outlined above.
Reference must also be made to the numbef of employees in a
firm, Dbut the nature of the research into the systems used
by building firms made the consideration of generic rather

than statistical characteristics more important.

1.2. THE BASIC PROBLEMS RELATED TO ESTIMATING, TARGETTING
AND PLANNING.

Although the majority of firms are small, most fesearch has
been directed towards the needs of large firms. (Gorn:1978)
A number of useful techniques in the field of estimating and
production planning have been developed; but most small
building firms are not aware of their existence or their
application e.g. computer aided estimating and network
analysis. (Colley:1985, DOE:1979, Day:1981, Barfield:1982)

Many small building firms have basic problems relating to
their estimating, targetting and planning systems. They do
not seem to have information in the correct format in order
to make well informed management decisions. The fundamental

reason for these problems lies not with the people who run

13



the systems but the systems as a whole. (DOE£19715 Other
studies stated that the faults were concerned with the
separation between the estimating function and the
production management functions. Information required for
production management is not related to the estimate because
the information structures are not co-ordinated. (BRS:1969)
The estimate, 1if used correctly, can provide a basis for
accurate feedback to monitor the firms productivity and
profitability. A study by Braid, found that sixty five per
cent of small builders did not know how to operate a
feedback system and thirty five per cent said it was too
expensive to operate in terms of cost or time. (Braid:1984)
No accurate information was available to assess how many
small Dbuilders directly related planning and targetting to
estimates. A survey by Norriss indicated that only fifty
five per cent had formal planning techniques and only
thirteen per cent drew up bar charts. (Norriss:1984)

Due to the large number of contracts small firms undertake,
their greatest problem was administration and paperwork.
(Colley:1985, Norriss:1984) The extra work required for
integrating estimating with production management would
require the small builder to increase staff overheads, which
would, in turn, make them less competitive and less
profitable. The consequent pressure of time has led many of
them not relating estimating to targetting and planning
which has resulted in a lack of feedback and an inability to

control costs effectively or ascertain the productivity of

14



operatives on site.

Although identified fifteen years ago, these problems still
hold true for small builders today. A tender 1is often
prbduced from an estimate based on the estimators generél
experience. If the tender is accepted, the estimate 1is
rarely used to produce planning and targetting information
because the information is held in the wrong format.

These problems could be alleviated by structuring the data
in such a way as to make it more meaningful for different
functions. The solution put forward was to structure the
information essential to both estimating and production in
‘terms of the methods used during production. The basic
requirement was to provide a flow of information based on
site operations to ©provide feedback on productivity,
progress and costs. (BRS:1969)

Furfher studies applicable to the construction industry were
carried out after 1969. They identified the structure of
contractors information systems and improved them by
integrating estimating, planning and targetting which
produced effective control procedures. However, the syStéms
relied very much on paperwork, manual re-sorting and re-
calculating to integrate the flow of information between the
functions. (Cooper:1970, BAS:1968, DOE:1971,1972,1979,
BRS:1969, BRS(Skoyles):1969)

More recent studies have detailed the practical requirements
for implementing integrated estimating and management
systems wusing computer technology. These have tended ¢to

reduce much of the administrative work involved and allowed

15



builders to integrate a number of functions. (McCaffer and

Sher, Norman:1985)

1.3. SYSTEMS ANALYSIS AND DATABASE MANAGEMENT TECHNIQUES.
Since the 1970's great improvements have been made in
developing methodologies to analyse information systems and
implement solutions using computer technology.

One such methodology is systems analeis which is now a well
recognised tool for producing models of the current business
system and using this as a basis for problem identification
and solution. The modern methodologies produce
specifications which detail the flow and storage of
information, the functions which use the information and a
detailed analysis of the data in the information flows and
the processes that transform the data.

Database management techniques devised in the 1970's
recognised that the most effective way of .storing
information for a number of separate functions was to
structure the data so that it was independant of the
application programs. (Deen:1977) Separate functions should
be able to use the data base effectively, ensuring that data
items need only be entered and stored once to reduce
redundancy, duplication of effort and storage space.

Using these techniques it should be possible to produce an
information system which is structured in such a way as to
enable small building firms to input data once during

estimating and then use this for other functions.

16



1.4. OBjECTIVES OF THIS RESEARCH.

The aim of the research was to analyse the requirements and
~develop an integrated system for estimating, targetting and
planning in small building firms. This was brokén down into
a number of objectives which had to be carried out in order
to achieve this aim. These objectives were;

i) To analyse a number of firms using structured systems
analysis to describe their business enviroments and identify
their basic problems. The analysis would provide a detailed
graphical representation of how the firms operated and a
descriptive account. The separate analyses would be used to
identify any similarities or differences between the firms.
(See Section 3.)

ii) To produce a general model which would act as a
standard representation of small building firms’ business
systems. The general model would then be anélysed in detail
in an attempt to identify the data used and activities
carried out within the business systems. This could then be
used to provide a basis for problem identification and
developing improvements; (See Section 4.)

iii) To co-ordinate the data used in the estimating,
planning and targetting functions so that information was
derived from a standard source. To produce a standard source
of data containing information relevant to the needs of
small building firms. (See Section 5.)

iv) To design and implement a system which enabled small

building firms to set up estimates using standard data and

17



subsequently use the estimate as a basis for producing
related planning and targetting information. (See Sections 5
and 6.)

v) To assess how successful the integration of
estimating, planning and targetting was, using the
collaborating firms as a test bed for the system. (See
Section 6.)

These objectives form the chapters of the thesis after a
chépter which outlines the research methédologies in

relation to the building industry.

18



CHAPTER 2.

METHODOLOGY.

The hypothesis for the research stated that it should be
possible to set up an integrated estimating, targetting and
planning information system based on standard data for small
building firms.

To ensure that the overall research effort was relevant and
of practical use to the industry,v collaboration took place

with a number of firms throughout the project.

2.1. METHOD OF COLLECTING INFORMATION.

The methods used to collect and collate information had to
be suited to its nature, detail, source and intended use.

A 1literature search was carried out initially based on a
number of major abstracts produced by The Chartered
Institute of Building, research establishments and
references from bibliographies.

During the period of research the literature research was
extended by reading a number of relevant periodicals such as
‘Building Technology and Management’, ‘Construction
Computing’, ‘Building’ and 'Computing’.

Information collected from the collaborating firms was
detailed in nature and had to be verified by them for its
accuracy. Questionnaires were unsuitable as the information

required could not have been collected or checked without

19



great effort. (Burch and Strater:1974)

The most appropriate method for collecting information from
the firms was by structured interviewing.

The success of these interviews was important aé the
information formed the Dbasis of the analyses which
described the firms management systems.

To reduce the time spent collecting information, a number of
rules were followed.

i) Each interview was carefully planned so that both the
interviewer and interviewee knew the topics of the
discussion and the approximate interview duration.

ii) During the interview, specific points were raised
which required objective responses.

iii) Brief notes were taken covering these points to form
a record of the interview.

iv) At the end of each interview the details were
summarised and checked for accuracy, after which they were
written up and a copy sent to the interviewee for
verification. (Gorden : 1975, Moser and Kalton :1971)
Informal discussions were also held with managers from other
small firms who expressed an interest in the research.

The effectiveness and limitations of currently available
software was also investigated. Software packages were
investigated by requesting trade literature, viewing systems
at demonstrations and at Interbuild and reading many
articles explaining packages. (CICA:1984, Trimble:1984)

A number of lectures were attended in both the Department Of

Building and Department Of Computer Services to provide

20



tuition 1in relevant topics,

database management techniques.

2.2. CASE STUDIES.

2.2.1. CHOICE OF FIRMS.
The selection of firms was
insufficient time to study a
sample of small building firms
of

A number small building

appeared to possess the general characteristics

above. (See Section 1.1.)

Subsequently four
research.

of the research.

2.2'2.

of them agreed to

ANALYSIS OF THE FIRMS’

such as systems analysis and

difficult since there was

statistically representative
in detail.

firms were approached who

mentioned

collaborate 1in the

Two other firms also assisted during the progress

BACKGROUND, ORGANISATION

STRUCTURE AND MANAGEMENT SYSTEMS.

To gain a general understanding of each of the four firms an

initial study to determine each firms’

history and its

present organisation and management structure was carried
out. (See Section 3.1.)
An organisation chart was drawn showing the structure of
each firm and the job titles for each member of staff.
The following additional background information was
collected at this stage, to build wup an . overall
understanding of each fifm.

i) Present turnover and types of work done.

ii) Number and responsibilities of operatives and staff

21



employed. Due to the rise in labour-only sub-contractors
firms were asked for the total number of direct employees
and fully employed labour-only sub-contractors.

iii) Types of work undertaken and geographical area of
work.

iv) Methods of estimating used.

v) Contract management systems used.

vi). Future objectives and plans.

vii) General discussions related to problems within each
firms management systems were initially held with staff of
the firm. These determined common areas of interest and an
outline of problems to be analysed.

This information formed the basis for subsequent research.

2.2.3. STRUCTURED ANALYSIS OF THE FIRMS' SYSTEMS.

Structured systems analysis developed by K. S. Mendes for
the Exxon Corporation and Tom De Marco (Mendes:1980, De
Marco:1980) was used to build logical models which
described the firms management systems in terms of
functions, information flows and stores. (See Section 3.3.
and Appendix 1.)

The methodology enabled graphical models to be constructed
of a current business system from which problems could be
identified and solutions developed.

The analyses started from an abstract }qldbal view’ of the
whole system and its environment and proceeded by
partitioning parts into more detailed parté. This provided a

logical method of analysis which was easy to understand.

22



A Dbusiness was defined as a set of major functions which
existed to provide a service. (Mendes : 1980) Small
building firms provide a general building and refurbishment
service to clients.

Producing Information Flow Diagrams.

Sets of information flow diagrams were drawn as graphical
networks, to represent the flow and storage of business
information.

A 'context diagram’ (global view) identified the top 1level
information flow diagram showing a global view and
illustrating how the business functions were related to the
whole business enviroment. (See Figure 3.i. page 26.)

Each major function was separately Dbroken down into
activities which were related Dby 1logical links as
information flows and stores. The identification of these
activities and their links was important, because if they
were related due to physical or personal attributes of the
organisation or management systems, the analysis was
incorrect. Figure 3.(ii) identifies the activities within
the function, produce . tenders, page 26.

As the analysis was partitioned into more detail it was
restricted to the relevant areas of research which were
specified in earlier discussions with the firms. All the
parts of the analysis which were relevant to the research
were grouped together in the ‘domain of change’. (De
Marco:1980) This restricted the extent of the project and

ensured that the final analysis was detailed and relevant to

23



the research.

Each set of diagtams was ‘levelled’, when they were
partitioned 1into the level of detai; required and all the
diagrams interrelated logically. When completed the set of
diagrams were said to be ‘balanced’. (De Marco:1980)

The level of detail required was reached when the activities
on the diagrams and the information floﬁs and stores
exhibited data attributes in sufficient detail for analysis,
termed the ‘bottom level’.

Below is a summary of rules and definitions used to build up

a set of levelled information flow diagrams. (De Marco:1980)

A business is made up of number of functions and activities

linked together by information flows and stores.

FUNCTI Frodvce
CTION
or Tenders

1.

ACTIVITY

A flow 1is the transfer of information or material between

business functions, activities or processes.

Frices . > FLOW OF

INFORMATION

An information store is a passive repository of information

which could be automated or manual.

N STORE OF
Price, File.. INFORMATION.

24



Sources or targets for information were categorised into
those outside the business operation and therefore outside
the scope of the analysis, e.g. the client; and those inside
the business operation and within the analysis, e.g. the

estimator.

| SOURCE/TARGET
ESTIMAT-| OUTSIDE FLOW
OR DIAGRAM.

SOURCE/TARGET
OUTSIDE FLOW
DIAGRAM AND
SYSTEM.

Diagrams were balanced by making the information flows into
each diagram, function and activity equivalent to the flows

out.

25
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3i. CONTEXT (GLOBAL VIEW)
DIAGRAM.

3ii. PRODUCE TENDERJ
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ITEMS

ACTIVITY. ,

Work Pocinges  Mferal, Plack Debids \
\ / haldup
Raing /

|
|

|

I ‘ Guche
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Figure 3. BALANCED SET OF INFORMATION FLOW DIAGRAMS.
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Producing A Function Matrix.

A function matrix vrelated the 1logical functions and
activities to the physical organisation chart. (Mendes:1980)
Figure 4 represents an example of a function matrix for a
typical small building firm.

Major responsibilities were indicated by an "X" in the
relevant cell of the matrix. For example, ’‘Taking O0ff’ was a
major responsibility for the estimator. Similarly, an "x" a
minor responsibility for people performing the function. For
example,"Plan and Organise Work’ was a minor responsibility

for the estimator. (See Figure 4.)

RESPONSIBILITY CON EST QS FORE CLERK

MAN QS. MAN
FUNCTION DIR DIR
BUILDING. X X
MANAGE FINANCES X
General accountings. _ X X X
PRODUCE TENDERS. X
Administrate enquiries.
Take off work items. x

Obtain quotes.

Build up rates/costs.

Build up estimate.

Complete and check estimate.

oKX

MANAGE PRODUCTION

Plan and organise work.
Calculate incentives
Manage labour.

Manage sub-contractors.
Manage material and plant
supply.

Administrate surveying.

MM NN R RN X | XX
NS MM "

KOXR XXM

X

»

Figure 4. Typical Function Matrix Diagram.
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Verification Of Case Studies.

Each case study was considered to be complete when the
manager confirmed that the model represented a logical view
of the firm. The whole model was explained to managers using
‘'walk throughs’ which described how the model was
structured, the logic behind partitioning the business into
functions and related activities and how these were

represented using flow diagrams. (De Marco:1980)

2.2.4. PRODUCING AN OVERVIEW OF THE ANALYSES.

To help describe and explain each analysis a short overview
was written for each case study. This helped as different
operéting methods were used, which were not always apparent
from the ‘analysis. For example, the method of measuring
and pricing quantities in the four collaborating firms were
different, but they all used similar information.

The analyses were then used as a basis for identifying

problems the firms had. (See Section 3.4.)

2.3. DEVELOPMENT OF A GENERAL MODEL.

A general model was developed from the four case studies
which incorporated their similarities and any individual
strengths. Any physical links in the case studies had to be
eliminated to create a purely 1logical model of small
building firms estimating, targetting and planning systems.
This model waé then used as a standard from which further

work was to be developed. (See Section 4.)
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2.3.1. STANDARDISING THE STRUCTURED ANALYSES.

A top down approach was used to standardise the case
studies starting from the context diagram and working
through the sets of information flow diagrams.

Names of functions, activities and information flows and
stores were standardised using conceptually correct and
physically relatable terms. (See Section 4.1.) This enhanced
understanding and helped critical appraisal of the general
model.

The rules for standardising the models, were as detailed

in Section 2.2.4.

2.3.2. BUILDING UP DETAILED INFORMATION FLOW DIAGRAMS.

Detailed information flow diagrams were built up for
activities within the domain of change which gave a clear
indication of the information used and activities performed.

(See Section 2.2.4.)

2.3.3. DATA ANALYSIS.

The information flow diagrams gave little detail of the data
contents within the information flows and stores, or the
purpose of the activities. A data analysis was therefore
carried out which defined the data items and activities.
These were set out in a data dictioﬁary for use as a
reference manual when inspecting the information flow
diagrams. (See Section 4.4.)

The data dictionary was divided into two parts, one defining

the data used, the other defining the activities performed
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on the data.
The rules wused for developing a data dictionary were as
follows; (De Marco:1980)

i) Definitions should be recognised by name.

ii) Data should not be repeated in the dictionary, ie ’nov
redundancy’.

iii) Definitions should be simple and unambiguous.
‘Structured english’ was used which meant writing statements
as simply as possible to avoid ambiguity and verbosity to
ensure clarity.

iv) In order to structure definitions of information flows
the following convention was used-

= means EQUIVALENT TO

+ means AND
L1 means SELECT ONE OF THE OPTIONS IN THE BRACKET
* means ITERATIONS OF THE BRACKET.

() means THE BRACKET IS OPTIONAL.

KEY means all the data items within the data group were
identified through the key field. (Deen:1977)

For example the data dictionary for a part of Figure 3(iii)

would be;
(Flow)SITE VISIT REPORT = Contract name + address KEY
+ Contract Details
+ Site Details
+ Ground Conditions.
+ Services and Local Authority Details

+ Availablity of labour
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+ Details of location, adjacent buildings,

suppliers, sub-contractors.
(Activity) Identify and measure work items = Group similar
work items together and measure quantity off drawings. Work

out the the material and plant resources required.

2.3.4. ANALYSING THE PROBLEMS.

The general model and data analysis were used as the basis
for designing the new system. Problems and ideas were
critically analysed to develop them into their constituent

information flows, stores and activities. (See Section 4.5.)

2.4. DEVELOPﬁENT OF A NEW SYSTEM MODEL.

Proposals to solve the problems were based on ideas
suggested 1in projects in which the problems of data co-
ordination, computer aided estimating and related functions
were studied. (BRS:1969, DOE:1971, McCaffer:1980,
Harrison:1982) (See Section 5.1.)

An integrated approach was adopted, whereby information
created during estimating couid be effectively used for
production management and relevant feedback obtained. The
proposals suggested were assessed in the context of the
general model. (See Section 5.2.)

A new system model was built which incorporated the
proposals. (See Section 5.3.) A detailed specification for
, the system was built up which included a balanced set of
information flow diagrams with a data dictionary defining
new terms. (See Section 5.4.)

The new system model was analysed to ascertain whether the
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analysed problems could be overcome by altering information
flows, stores or activities. Careful consideration was
given to the implications for firms using the new system,
especially if their present systems were radically altered
in any way. The important features to identify were the new
links which had to be created between the firms present
systems and the new system. If any were impractical to
implement then other proposals were suggested. (See Section
5.5.) The new system model represented an overview of the
proposed integrated system for estimating, targetting and
planning in terms of informatidn.

A standard database package for a micro computer was used

for testing and implementing the new system.

2.4.1. DATABASE MANAGEMENT TECHNIQUES.

The advantage of using a database was that all the data for
management systems was stored in a central repository in
such a way that access and storage of data was efficient and
effective for all users. (Deen:1977)

A database can be defined as "a collection of interrelated
data stored together with controlled redundancy to serve one
or more applications in an optimal fashion." (Martin : 1976)
A database 1is made up of entities which hold records of
‘items’ or ‘things’. For example the entities of a database
for éstimates may be operation details and estimate details.
Each entity can be defined in terms of its data attributes.

The data attributes of an operation may include a code,
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description, unit of measure and unit rate. The estimate
attributes maybe item code, description, quantity, rate and
output.

The simplest structure is a relational database which is
made up as a set of two dimensional tables, each table being
called a ‘relation’. A relation is built from logically
related attibutes. Each relation must have one or more ’‘key
fields’ which identifies and provides 1links between
relations. For example in the estimate database, operations
could be keyed on code.

To structure the data logically the relations had to be
'normalised’ which réduces them to their simplest form, thus
producing the most efficient structure for the data storage,
creating independance. (Deen:1977, Lancashire:1985)

(See Section 5.6. for full example.)

From the initial tables of data attributes, all repeating
groups of attributes are removed to separate tables with the
key field as a link between them, to produce the ’first
normal form.’

The relations are then checked to determine if any of the
attributes have a ’'partial dependence' on the key fields.
Partial dependencies must be removed by amending the key
fields and creating new relations, so that each attribute
totally depends on the key. If so, it is in the 'second
normal form.’

The relations are then checked Eo determine whether there
are any ’‘transitive dependencies’ between the attributes in

each relation. These are then removed to form new relations,
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so that each attribute is totally dependant on the key and
independant from the rest of the attributes, producing the
‘third normal form.’

The relations are then analysed to see whether they can be
simplified in structure to make their implementation
simpler.

When an initial data structure has been designed and the
attributes given descriptions, code structures must be
established. This is important as the codes describe the

relationships between the relations. (Lewis:1983)

2.4.2. DATABASE OPERATING DESIGN.

The new system model was the basis for the database design
which formed the core of the proposed system.

The data attributes to be included were taken from the data
dictionary for the new system model. The attributes were
then normalised to produce a logical data structure in the
form of entity types (relations, tables) with keys and
attributes. (See Section 5.7.)

The new system model identified all data inéuts, outputs and
data structures. From this information the ermat of inputs
and outputs were designed which allowed the user to enter
and receive data from the database. These were designed from
user and déta requirements identifiable from the model.

To process the data, procedural programmes had to be written

which procéssed, sorted or indexed the data.
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2.5. METHOD OF IMPLEMENTATION.

An outline plan for implementing the new system was
formulated. Rather than attempting to implement the whole
system as one, parts of the design were identified which
could be implemented separately as modules. The procedural
programs were written for the module and tested before
further modules were developed to ensure that when complete
the whole system would work. (See Section 6.)

On completion all the modules were tested using typical
estimates. Any faults encountered at this stage were
carefully investigated to check that they did not occur
elsewhere in the system. After remedying the .faults the
system was ready for live testing and evaluation.

The criteria against which the system was evaluated were
established from the problems stated and discussed with the
collaborating firms whilst developing the case studies. The
problems discussed were those directly attributable to the
firms manual methods of estimating, targetting and planning.

(See Sections 6.5. and 6.6.)
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CHAPTER 3.

OVERVIEW OF CASE STUDIES.

3.1. INITIAL STUDY.

A total of four firms were investigated in”detail. They were
located in South Yorkshire and North Derbyshire. A summary
of the general background information collected is outlined
below.

Only one firm could be classified as a small building firm
by numbers of direct and labour-only subcontract operatives
employed. However, they all exhibited the three main generic
characteristics required of a small firm; independant of
outside control; small proportion of overall market and
managed by their owners. (See Section 1.1.)

The majority of work for three of the firms was based on
alterations, refurbishment and repairs, which was mainly
based on specification and drawing contracts. They all had a
large number of small contracts to fulfill, which caused
problems 1in estimating and controlling due to the large
amount of information which had to be handled for all the
contracts.

The contracts were wusually within fifty miles and most
contracts were valued at less than £100,000.

Firm A could not be classified as a small firm due to its
high number of directly employed employees. However, due to
the recession they carried out a large amount of work based

on specification and dtawings normally associated with the
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small firms sector.
Firm B had a large number of operatives due to undertaking a
considerable amount of very labour intensive brickwork

pointing wofk.

3.2. ORGANISATION AND MANAGEMENT STRUCTURE.

(See Appendix 1. for the detailed information.)

An analysis of each firm’s organisation chart and function
matrix, showed that the orqanisation- and management
structure differed.

The only common attribute appeared to be that as a firm got
bigger, the structure became more departmentalised and each
person’s role in the firm more specific. Such specialisation
was not possible in firms B and D because of the lack of
staff. Consequently, managers tended to get involved in
carrying out all functions from tendering through to
settling final accounts. The personal responsibilities of
staff varied between firms and was related to their
professional skills. For all the building firms studied, the
majority of staff were involved with the management and
control of work on site.

A summary of the initial information collected from the

firms is shown in Figures 5 and 6.
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8\ Turnover From Specification and
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7
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Electrics
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Roofing
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0.8
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r of years;

Price books

Not at ‘all

majority of

If the client]
requested one

E the most

On Completion
of contracts
costs were
reconciled.

FIGURE 5. SUMMARY OF INITIAL STUDY OF FIRMS ORGANISATION AND
MANAGEMENT SYSTEMS.

A B Cc D
METHODS USED
What method was used to measure
quantities for take offs;
SMM/Operations. SMM and Operations. SMM Operations
operations

How were items priced.

How were estimate margins included
For - Large jobs

Small jobs

wWhat formal Planning Techniques
Were Used.

How Was Feedback Obtained From
Site About Labour Costs.

How Were Incentive Scheme Figuresg

Calculated.

what Proportion Of Savings Were
Paid Back As A Bonus To
Operatives.

Lump sum and
Unit rate.

Gross

Gross

Simple bar cH

Little
Accurate
Information
was available,

Related to
estimate
labour costs
whereever
possible.

All.

Tump sum and
Unit Rate.

Net

Gross

arts were used

From analysing
incentive
scheme sheets

Related to
estimate and
work study
figures
sometimes.

All.

Unit rates.
Net
Gross

by all the firg

From analysing
incentive
scheme sheets.

Always
calculated
from labour
costs in
estimate.

All.

Lump sum and
Unit Rate.

Net

Gross
s, nothing elsd
No accurate

information
was available

Not done.

FIGURE 6. SUMMARY OF METHODS USED.
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3.3. STRUCTURED ANALYSIS OF THE FIRMS' MAJOR FUNCTIONS.

The global view of the information flows and stores were
similar. Three firms, B,C and D, performed similar major
functions, produce tenders, manage production and manage
finances.

Firm A merged the production of tenders and manage
production. Jobs were managed by giving contracts’ managers
responsibility from the tender stage through to the final
account. They saw this as one large logical function.
However, it was still possible to identify similar
activities carried out in all the firms. It was only when
these functions were analysed in more detail that the

following similarities and differences became apparent.

3.3.1. PRODUCE TENDERS.

All the firms’ tendering activities and information flows
were similar. Differences between firms were mainly
concerned with the method of measuring the quantity of work
from the drawings and the method of pricing the work. This
was not readily apparent from the information flow diagrams,
since the activities, information flows and stores were
similar. Three firms ‘took off’ quantities in terms of
operations, which were directly related to the method of
construction. When' estimates were being prepared, all
labour, plant and material resources required for items were
measured and listed. Ifems were usually a conglomerate of
logically relafed construction operations identified by the

estimator.
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The first operation in Figure 7 includes taking out the old
floor, 1lay hardcore, sand blinding, DPM, shuttering, fixing
reinforcement, placing concrete and a topping screed.

Estimates were built up from the substructure and worked
through to the roof followed by finishings. Preliminaries

.and overheads and profit were then added.

As the estimate was being built up, planning information for
the contract was written on it by the estimator. This can bé
seen on firm A’s sample estimate where there are notes
relating to the construction process. Method statements were
rarely produced as separate written documents, but as notes
added to the estimate.

Figure 7. shows a typical operation as taken off by one of

the firms. The firm produced hand written documents.
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NAME AND ADDRESS OF JOB AND CLIENT.

Compress up extg conc apron to required
depth for new fdns. Supply & lay limestone
h/c, sand blind, dpm, & conc flr & thickened

out toe, & lay 1.5" sand cement screed.

5X 5.6 = 28m.sq ,
1.8X1.3 = 2.5m.sq Area = 30.5 m.sq.
Compressor and lorry. £
Conc 30.5 * ,250 = 7.6 32m.cu £
18.5 X .75 .25 = 3.5

2000 gauge polythene 35m. sq. £
Limestone and sand £
Shuttering b
Reinf. 17 X .900 = 15.3 + laps

17 X .600 = 10.2 = 25.5 - 30. £
Labour Set out

Compress up take out B & L 1 dy £

Lay h/c, sand, poly, rein, B & L. 1 dy£

Erect shutter J & A 7 hr £

Conc 2B 2C 6 hr £

Strip shutter and rub up. B 3 hr £
Screed 30.5m.sq. 5 £

£ TOTAL
£TOTAL +
MARK UP

Figure 7. TAKE OFF AND ESTIMATE SHEET FIRM D.

(Copied from hand written documents.)
Items which required quotes from suppliers or sub
contractors were built up and sent off to a number of firms
prior to taking off quantities. The most competitive quote
was accepted after allowing for factors such as delivery

costs or delays. If quotes were not received on time a
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covering figure was entered.
In pricing the work, four methods were used. Each firm
used at least two of the following methods:-
i) Price each work item on a lump sum basis.
eqg Fix new window, £40.

ii) Price each item by calculating the amount of 1labour,

plant and materials. e.g. Fix new window,
Labour 3 hr £3/hr = £ 9
Plant-temporary scaffold = £ 2
Material-new window = £29

iii) Apply a ‘unit rate’ to each item. eg.Hand dig trench

7.8 m.cube
£10.20 per m.cube

Size 1.3m X 1m X 60m.
Labour cost

n

Cost = 7.8 *# £10.20 £79.56

iv) Build wup an all-in rate elementally from individual
rates for labour, plant and material.
For example, dig -trench as above with machine.
Trench volume = 7.8 m.cube
Plant- JCB Digsvat 2.6 m.cube per hr. Cost £10 per hour hire
Plant Cost = 7.8X2.6X10 = £30

Labour - Driver Rate £4 per hour. Duration 3 hr.
-Banksman Rate £3 per hour. Duration 3 hr.

Labour Cost = 4¥X3 = £12
= 3X3 = 5'9‘
Material-Timber shore
- Quantity = 10m
- Rate £3 per m.
Material Cost = £30
TOTAL COST £81

Material costs were calculated from the most upto date
prices. Material prices for materials such as bricks and

cement were known by the estimator, as they were needed on
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virtually every contract. For more specific items such a$
door furniture, the estimator telephoned the supplier for an
upto date cost. The estimator had to do this for many items
which was time consuming.

Labour outputs were calculated from the estimators
previous experience and his knowledge of construction.
Price Dbooks were sometimes used as a reference to back up
the estimator’s experiehce.

Three firms kept no standard records of labour outputs
achieved, as no accurate feedback from sites was available.
Firm B undertook a considerable amount of repetitive
maintenance work and operated a bonus scheme in conjunction
with the work. Over a period of time they built up a file of
labour outputs which was used for estimating. They also had
a file of work study outputs for general construction
obtained from another source.

Feedback was obtained from target sheets but this was hard
to analyse as targets were presented in a different form to
the original estimate as the operations in. the estimate were
not the same as on the target sheets.

Two firms managed to extract information for targetting from
the estimate but both found it very time consuming.

The estimate provided information for planning, as no formal
method statement was normally produced. It was only used as
such during the tendering process. Forward planning of
contracts was intuitive and based on experience and

estimates were rarely used as a source of durations for
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items. Simple bar charts were drawn up from experience, if
requested by the client.

All the firms saw the possibility of using the estimate as
the basis for production management but with the proviso
that it must be effective in terms of saved costs or time.
When pricing small works and jobbing type contracts, all the
firms included the overheads and margin in the labour rate
as this saved administrative work and guaranteed a return
on the estimated labour content.

For 1larger contracts three firms priced the work net and
applied a percentage margin to the estimate while one

priced it gross.

3.3.2. MANAGE PRODUCTION.

Plan And Organise The HWork.

All the firms planned their work using similar methods. Bar
charts were wused if the work involved was sufficiently
complex and needed the co-ordination of a number of trades
and sub-contractors. Durations were related to the contract
managers experience of how long it should take to carry out.
Two firms stated that they always drew up a bar chart for
large contracts, which had a value of over £50,000 or were
complex in nature. The day to day planning of contracts was
similar for all the firms. Each firm had a manager who was
in charge of a number of projects. During the day these
projects were visited and problems solved with the
operatives or foreman on site. Much of the planning was

intuitive and based on experience and covered only a few
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weeks. As such, the manager based his planning on his own

interpretation of what the contracts required from

inspection of the contract drawings and his experience in

co-ordinating a number of operations and contracts.

Calculate Incéntives.

Incentive schemes were used regularly by only two firms,

who claimed that they were successful in cutting costs.

Firm B based its scheme on work study data for repetitive

maintenance operations and bill rates for ‘one off’

contracts.

Firm C’'s scheme was based on target hours worked out from

the estimate. If there was sufficient work to keep all

operatives fully employed, a target was calculated for every

item on each contract. However, the estimate was based on

Standard Method Qf Measurement type items and the collation

of targets was very time consuming. (SMM6:1979)

Occasionally, Firm A worked out targets for contracts from

the estimate (See Figure 8.) and gave these to operatives on

a weekly updated bar chart and target sheet.

CONTRACT DATE. QUANTITY HRS TOTAL

Attend to surface of hardcore, 1250m.sq. .11 137.5

blind and  level. Ensure no loss

of concrete.

Concrete bed 225 thick, fine 1250m. sq. .70 875.0

tamp finish to falls. Include

all formwork and joints.

A252 mesh fabric reinforcement 2500m.sq. 0.08 200.0
1212.5

FIGURE 8. TARGETTING CALCULATIONS.

Although considered useful by firm A’s managing director,
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targets were too time consuming to prepare and were rarely
used.

When the incentive was given in terms of hours, all the
firms paid the operative all the time saved back as a bonus.
This was calculated by multiplying the time saved by the
basic rate. The final bonus payment was either the
‘Guaranteed Minimum Bonus’ if the bonus earned was less than
this, or the earned bonus if it was greater.

The savings to the firm resulted from reduced preliminaries,
higher productivity and savings from paying the basic rate
for the labour hours saved, rather than the all-in-rate.
Firms A and D saw the advantages of wusing }an incentive
scheme but had doubts about implementing one, due to the
amount of administration and control necessary.

Manage Material and Plant Supply.

Control of material and plant was similar for all the firms.
When required on site, materials quantities were ’‘'taken-off’
and plant requirements ascertained and then checked against
the estimate. Invoices were checked against delivery tickets
and quotes before being paid.

Manage Labour.

Time and target sheets were checked by the contracts’
manager to see that the hours booked down for jobs were
factual and any claims for daywork were substantiated. Any
disputes were settled before the sheets were passed onto

accounts.
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3.3.3. MANAGE FINANCES.

Finance functions were similar for the firms. In each case
they knew the volume of work required to complete in a year
to cover overheads and kept records of their profitability
for each contract.

All the firms used a standard accounting system to run their
finances, aécounts and wages. One firm used a computer for
its accounting and payroll procedures, the others operated
manual systems.

All firms reconciled contract costs at the final accounts
stage and three firms managed reconciliations at monthly
intervals. To obtain further detailed information was
impossible due to the amount of administrative work required
and by the time it was produced it was of little management

use other than for future contracts.

3.4. ASSOCIATED PROBLEMS.

During the studies, discussions were held with the firms to
establish their opinions related to the problems that beset
their management systems and possible solutions.

Due to the shortage of work, tendering was very competitive
and to win a sufficient workload meant tendering for a
considerable volume of work to increase the chance of
winning tenders. All the firms were looking for ways to
increase their productivity and efficiency on site and in
the office as a way of improving their competitiveness and
margins.

See Figure 6. for a summary of the firms problems, page 38.
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3.4.1. PRODUCE TENDERS.

Accuracy and consistency of estimates could be improved by
using accurate standard output data to estimate labour costs
and obtaining reliable feedback information from site to
keep a check on outputs achieved on site.

The time and effort was involved in producing estimates,
particularly when contracts were based on drawings and
specification requiring gquantities to be ‘taken-off’ and
calculated before the estimate could be produced. This
problem was becoming acute as the firms tendered for more
work in an attempt to win more contracts. The time taken in
producing more accurate tenders could only be justified if
the information was of use during contract management.
Updating of material costs was time consuming and costly due
to the number of materials required and the diversity of
suppliers.

Firm D had a problem due to having more than one estimator.
Each estimator measured work and priced it according to
his own personal methods. It was thought by all the firms
that tender values varied because estimators were not using
standard information.

The basic requirement was to estimate in greater detail and
increased accuracy in terms of outputs and the build up of
costs. However, they were only willing to take more time
estimating if it produced better estimates and it provided
them with readily available production management

information.
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3.4.2. MANAGE PRODUCTION.

The firms felt that although the estimate held much useful
management information, most of it was difficult to extract
because it was in the wrong format or structure.

One problem of planning the work was that little planning
information was produced.

Other problems discussed concerned difficulties in
co-ordinating all the resources required for a large number
of small contgacts.

There was a general feeling that productivity of operatives
on site was low. It was felt that it could be improved by
paying more attention to motivation.

Labour costs and productivity were largely uncontrolled and
reliable feedback information unobtainable.

A major problem for all the firms was lack of sufficient

staff to administrate control systems.

3.4.3. MANAGE FINANCES.

Three firms monitored contract costs on a monthly basis
while the other calculated the profit obtained after the
final account had been produced. No firm managed to control
site costs down to sections of the work or trades. This
would have required a considerable amount of extra work
which the firms did not think worth while due to the extra
costs involved.

All the firms thought that cost control was very useful
providing it could be produced quickly enough to be used

during production. The systems gave historical cost
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information which was only useful to control future similar
projects.

Plant, material and sub-contractors costs were controlled by
company invoices with delivery notes and quotes.

Direét labour costs were more difficult to control and this

created a serious problem for the firms.

3.5. CONCLUSIONS.

An analysis of the organisation and management structures
indicated that the firms possessed different physical
characteristics, seemingly due to the attributes and
attitudes of their staff and types of work undertaken.
However, it was possible to identify many similarities when
viewed in a more logical way using structured systems
analysis.

At the most abstract level, each firm carried out similar
functions and the high level information flows were similar.
As each case study was analysed in more detail, the logical
commonalities were still present. The activities which built
up to form fuﬁctions, information flows and stores were
similar.

There were differences in some of the models caused mainly
by trying to incorporate physical links into them. These
were included fo make the analyticai case studies easier to
understand and verify for all concerned. The differences in
methods in carrying out activities were not apparent from
the case sudies. For example, during pricing the estimate,

although the method may differ, the information required by

50



each firm was similar. Whether pricing an estimate wusing
unit rates or building up all-in rates, they still used the
same information; outputs, 1labour, plant, material and
subcontract costs; preliminaries, overheads and margins
required.

Obvious differences existed wﬂen a particular activity was
not carried out by a firm, for example, Firm D did not
calculate incentives.

However, there was sufficient evidence to suggest that a
general model could be derived from the four individual case
studies which would incorporate any of their similarities or

inherent strengths.
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CHAPTER 4.

DEVELOPMENT OF A GENERAL MODEL FROM THE CASE STUDIES.

4.1. STANDARDISING THE INFORMATION FLOW DIAGRAMS.

A general model was built up to integrate the four case
studies into one standard model.

The information flow diagrams were standardised wusing the
methodology described in Section 2.3.1.

One problem encountered in drawing the standard flow
diagrams was that some activities and flows were present in
some firms but not in others. For example, ’calculate
incentives’ was present in firms A, B and C but not D. These
activities or flows were included in the general model for
completeness as to have rectified such mistakes later would
have been difficult due to the model’s complex nature.
Slight differences occurred between firms’ information
flow diagrams when they carried out activities to different
levels of detail. One example occurred ﬁhen comparing the
production of tenders function for firms B and C. For some
small tenders, firm B priced items in the estimate using
lump sum totals based on experience, while firm C produced
all tenders in great detail, from a bill of quantities based
on the Standard Method 0f Measurement.

It was not possible to show whether the information store or

flow was on a formal or informal basis on the information

52



~flow diagram. For firm B’s incentive scheme, the method of
calculating and giving operatives targets depended on the
type of contract and the work involved. It ranged from a
rough mental approximation and informal message, to a
detailed analysis and formal target given to the operative
in the form of a target sheet. 1In these cases the most

complex case was taken for inclusion in the general model.

4.2. IDENTIFYING THE GENERAL MODELS‘' BOUNDARY.

Large parts of the model were not analysed as the research
was vrestricted to the estimating, targetting and planning
systems.

The domain of change and its relationships with the rest of
the diagrams identified the limits of the proposed system
and therefore the information flow diagrams required in more

detail. (See Section 2.2.3.)

4.3. DESCRIPTION OF THE GENERAL MODEL.

The model consisted of a context diagram (See Figure 9.0.)
which identified the three basic functions. Information flow
-diagrams were drawn for each function. The relevant
activities within the 'produce tenders’ and ‘manage
production’ functions were then partitioned into greater
detail to identify the data contents within the information

flows and stores. (See Section 2.3.2.)
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4.4. DATA ANALYSIS OF THE GENERAL MODEL.

4.4.1. BUILDING A DATA DICTIONARY.

A data dictionary was built up to identify and define all
the terms wused 1in the information flow diagrams. (See

Section 2.3.3.)

DATA DICTIONARY FOR THE GENERAL MODEL.

FUNCTION 1.0. PRODUCTION OF TENDERS. See Figure 9.1.
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ACTIVITY 1.2. TAKE
INFORMATION FLOWS.

CONTRACT DOCUMENTS

SITE VISIT REPORT =

OFF WORK ITEMS. See Figure 9.1.2.

= Contract Code Number KEY
+ Contract Name + Address KEY

+ Client name + address + telephone
number

+ Clients Consultants Details.
+ Contract start and finish date.
+ Specification
+ Drawings

+ Invitation to tender letter

+ Contract

Cbntract name + address KEY
Contract Details

Site Details

Ground Conditions.

Services and Local Authority Details
Availablity of labour

Details of location, adjacent

buildings, suppliers, sub-contractors.

BASIC METHOD STATEMENT = Overall sequence and logic for

carrying out operations.
+ *Size and structure of trade
gangsx
+ AWork to be subcontracted out.#*
+ *Basic plant to be used.*
+ *#Possible Material + Plant

suppliers to be used.*
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WORK ITEMS

Description KEY
+ Quantity
+ Unit
WORK PACKAGES = Package Name KEY
To Sub
Contractors. + *Work Items#
+ Drawings + Specification

+ Contract.

MATERIAL. AND PLANT ITEMS

Description KEY
+ Specification

+ Quantity + (Duration)

+

Delivery requirements
TAKE OFF = Contract code + name + address + client. KEY

+ *Work items#*

+ *Work packagesk
ACTIVITIES.
ACTIVITY 1.2.1. ANALYSE CONTRACT DOCUMENTS.
Study contract documents, ascertain the most economic
methods of construction.‘ ﬁetermine the overall programme of
work, gangs, plant, materials, suppliers, sub-contractors to
be used. Allow for any special constraints set by
construction design or contract conditions.
ACTIVITY.1.2.2. IDENTIFY AND MEASURE WORK ITEMS.
Group similar work items together and measure quantities off
drawings. Calculate the material and plant resources
required.

Sort work items into packages for sub-contractors.
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ACTIVITY. 1.2.3. BUILD UP TAKE-OFF DOCUMENT.
Arrange work items into logical order and sequence of

construction. Enter details of labour, plant and material

resources required.

59



Juaunog

<
L b SWRLT S
Ho =AY SWRLT SHOM  |SAmeN puo
4n pimgt é




ACTIVITY. 1.3. OBTAIN QUOTES. See Figure 9.1.3.
INFORMATION FLOWS.
SUPPLIER FILE = *Supplier Name* KEY
+ Supplier Address + Teiephone Number
+ #Details Of materials/plant supplied.*
+ Account Details + Terms of payment.
PRICE FILE = #[Material description + Plant descriptionl* KEY
+ Cost
+ Delivery Costs + Details
+ Delivery Delays + Shortages
-+ *Supplier detailsx
QUOTES FILE = C#Work package + Item description*1 KEY
+ [(Material + Plant description)l
+ LSupplier + sub-contractor details]
+ Quote
ACTIVITIES.
ACTIVITY 1.3.1. SELECT SUB-CONTRACTORS TO QUOTE = Select
sub-contractors which could undertake work proficiently from
file.
ACTIVITY 1.3.2. SELECT SUPPLIERS TO QUOTE = Select suppliers
which can supply goods competitively from file.
ACTIVITY 1.3.3. ANALYSE AND SELECT QUOTES = Calculate full
cost of quote and relate to conditions placed on quote.
Choose most competitive quote for contract.
ACTIVITY 1.3.4. PLACE  ORDERS = Place order with

supplier/sub-contractor whose quote was chosen.
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ACTIVITY 1.4. BUILD UP RATES/COSTS. See Figure 9.1.4.
INFORMATION FLOWS.
METHOD STATEMENT = Detailed sequence, logic, of construction
for *Work packages + items* KEY
+ *Gang size + structurex
+ *Plant needed + Durationk
+ *Materials delivery + handling details*
OUTPUT FILE = Work Item Description KEY
+ Labour description + Plant descripﬁion
+ Conditions
+ ELabour output + Plant outputl + Unit
OUTPUT

Work item description KEY
+ Site conditions
+ Labour description + plant description
+ Output + Unit
COST = LCDescriptionl KEY
+ Cost + Unit

LABOUR COST DETAILS = Description of labour KEY

+

Basic wage rate + Plus rates + Sick Pay Allowances
+ Allowances for guaranteed time

+ Employers liability insurance + Training levy

+ National insurance + Pension + Holidays

+ Allowances for redundancy + Benefits

+ Absenteeism + Wet time + Profit margin.

ALL-IN-LABOUR RATE

Description of labour KEY
+ All in Hourly rate

+ (Profit margin)
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RATE = Description KEY

+ Cost + Unit

FINANCE DETAILS Average costs of haulage + Unit

+.Details of extra costs

+ Overhead and Profit Requirements
ACTIVITIES
ACTIVITY 1.4.1. DETERMINE METHOD AND SEQUENCE OF WORK ITEMS
= Analyse work items, group similar together. Determine
detailed method of work and resoﬁrces required.
ACTIVITY 1.4.2. UPDATE OUTPUT FIGURES = Calculate output
achieved from target sheets, allowing for site conditions.
Compare with standard output in file. Alter standard as
appropriate.
ACTIVITY 1.4.3. DETERMINE OUTPUT = Analyse construction
details from method statement. Find similar item in output
file, compare the two and make judgement of output for item.
ACTIVITY 1.4.4. BUILD UP ALL-IN-LABOUR RATE = For each
different type of labour employed, calculate average annual
cost to firm. From this calculate the hourly rate.
ACTIVITY 1.4.5. DETERMINE LABOUR COST = Calculate the labour
cost or rate for the work item, from the expected output per
hour and the labour rate.

ACTIVITY 1.4.6. DETERMINE EXTRA COST = Analyse if any costs
have not' been allowed for or whether the item has a very
high material cost, which justifies extra cost.

ACTIVITY 1.4.7. DETERMINE PLANT COST = Ascertain plant

requirements and duration. Calculate rate from plant cost,

from buyers file or quote, and duration and amount of work
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to be done. Allow for delivery, erection, removal, fuel,
operator and any related costs.

ACTIVITY 1.4.8. DETERMINE MATERIAL COST = Obtain unit cost
from buyers or quotes file. Add an allowance or percentage,
for sundry items and wastage and allow for delivery costs,
unloading, storage, distribution and trade discounts.
ACTIVITY 1.4.9. DETERMINE SUBCONTRACT COST = From gquotes
file obtain rate for item. Add allowances for any divergence
from initial quote, attendance required, costs due to
distributinq materials and all associated labour costs.
ACTIVITY 1.4.10. DETERMINE HAULAGE COST = From finance
details, calculate cosf of haulage. From method statement
and quotes file calculate amount of haulage required;
calculate rate.

ACTIVITY 1.4.11. DETERMINE OVERHEAD AND PROFIT = Analyse
labour cost for separate sections of estimate or as a whole.
Ascertain profit margin, add as a percentage to labour rate
or cost.

ACTIVITY 1.4.12. BUILD UP UNIT RATES, COSTS = Calculate unit

rate for operation.
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ACTIVITY 1.5. BUILD UP ESTIMATE. See Figure 9.1.5.
INFORMATION FLOWS.

LOW AND HIGH RATES, QUQTES = [Rates + quotesl] + unit.
PROVISIONAL SUMS, PRIME COST SUMS AND CONTINGINCIES =
Description + Cost

ACTIVITIES. |

ACTIVITY 1.5.1. CHECK RATES, COSTS, QUOTES = Go through
estimate analysing and checking the build up of costs for
items.

ACTIVITY 1.5.2. INPUT ALL RATES, SUMS TO ESTIMATE = Enter
all final rates, costs, prime cost sums, contingencies, to
estimate.

ACTIVITY 1.5.3. EXTEND AND TOTAL TAKE OFF = Calculate cost

of all items, sections and total.
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ACTIVITY 1.6. COMPLETE AND CHECK ESTIMATE.
INFORMATION FLOWS
ESTIMATE = Contract Name KEY
+ AWork Items + Work Packages*
+ *CRates/Costslx
+ *Prime Cost Sums + Contingencies*
+ Details of Overhead and Profit Margin
+ Totals Costs

ESTIMATE AND DOCUMENTS

Fully priced take-off
+ Drawings + Specification
+ Contract Documents.
PRODUCTION DETAILS = Forecast of future workload
+ Forecast of available resources
DETAILS OF OVERHEAD AND PROFIT MARGIN =
CLump sum + % additionl

TENDER LETTER

i

(Description of work estimated for.)
+ Tender sum
+ Contract Conditions

CONTRACT FILE

1)

All documents used to build estimate.
ACTIVITIES

ACTIVITY 1.6.1. CHECK AND CORRECT ESTIMATE = Check extending
of item costs and totals. Correct if wrong.

ACTIVITY 1l.6.2. ANALYSE ESTIMATE = Check section, trade, and
element totals. For any that seem incorrect or anomalous,
check build up.

ACTIVITY 1.6.3. DETERMINE OVERHEAD AND PROFIT MARGIN =
Analyse expected rate of return for sections, trades and

total. Alter rate of return or margin to make the tender
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more or less competitive depending on the general market

conditions.
-ACTIVITY 1.6.4. COMPLETE ESTIMATE = Finish estimate, check
final tender figure. Send off tender letter with conditions

and brief specification of the work tendered for.
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FUNCTION 2.0. MANAGE PRODUCTION. See Figure 9.2.0. (Previous
page.)
ACTIVITY 2.1. CALCULATE INCENTIVES. See Figure 9.2.1.
INFORMATION FLOWS.
WORK ITEMS = Description KEY

+ *Estimate detailsx
WORK SECTION DETAILS = #Work items* KEY

TARGET DOCUMENTS

*Trade description* KEY

+ *Work Items* KEY

+ LTarget hour + Piece ratel
ACTIVITIES
ACTIVITY 2.1.1. SORT INTO WORK SECTIONS = Re-arrange the
separate work items into site work packages.
ACTIVITY 2.1.2. CALCULATE TARGETS = From estimate; calculate
the 1labour content in a work item as a duration or cash
sum. From this figure, and a payback rate deduced from the

finance function calculate final targets.

73






ACTIVITY 2.2. PLAN AND ORGANISE WORK. See Figure 9.2.2.
INFORMATION FLOWS.
PLANT/MATERIAL REQUIREMENTS = Description KEY

+ Operating needs

+ Start date + Duration

SUBCONTRACT
CONDITIONS

Sub-Contractor ‘s Name KEY

+ Work Description KEY

+ Start date + Duration

+ *(Materials required)*

+ Attendance Details

+ Site facilities

+ Work to be completed before commencement
and during construction.

WORK SECTION AND
ITEM REQUIREMENTS = *Description# KEY

+ *[Materials/Labour/Plant neededl*KEY
+ *Start dates + Durations*
+ *Buffer before start of next itemx
FEEDBACK REPORT = Description of problem KEY
+ Necessary action.
PROGRAMME = Contract Name -and Details KEY
% Name of trade and items*# KEY
+ Calendar
INSTRUCTIONS = Name of receiver + Date KEY
+ Action required or taken

PRODUCTION DETAILS
QUERIES

*Request for information* KEVY
+ Date

+ (Certificates.)
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ACTIVITIES.

ACTIVITY 2.2.1. ANALYSE METHODS AND ORGANISATION OF WORK =
Collect all the facts about each trade or work section in
terms of resources. Determine the order of construction and
the time lag required between eachvtrade.

ACTIVITY 2.2.2. PRODUCE PROGRAMME OF WORK = Draw up a
programme for constru;tion and ascertain whether the
work is 1likely to finish on schedule. Check peak 1labour
requirements for each trade.

ACTIVITY 2.2.3. ORGANISE WORK = Co-ordinate and control work
on site using feedback from managers, visits to site,

programme of work, method statement, instructions and

queries.
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ACTIVITY 2.4. MANAGE LABOUR. See Figure 9.2.4.
INFORMATION FLOWS.

TARGET DOCUMENTS

Contract number + Name KEY
+ *Trade + Item descriptions* KEY
+ [Target hours / Piece ratel

TARGET DETAILS

Operatives name KEY
+ Contract number + Name KEY
+ CTarget Name/Numberl]
+ *Trade + Item Descriptions*
+ *Days + Hours worked*
WORK DETAILS = #*Description of work completed* KEY
+ *Detail of problems or daywork noted.*

OUTPUT DETAILS

*Description of work item.*.KEY

+ Conditions of work.

+ Detail of gang size.

+ Hours taken to complete.
ACTIVITIES.
ACTIVITY 2.4.1. ALLOCATE TARGETS TO LABOUR = From feedback
and forecast of future requirements for labour on contracts,
sort out groups of items to form target sheets for the
labour available. Write onto separate target sheets.
ACTIVITY 2.4.2. CHECK TIME AND TARGET SHEETS = Check figures
entered onto sheets were approximately correct. Check claims
for extra or daywork done, along with complaints of bad
targetting.
ACTIVITY 2.4.3. SOLVE LABOUR PROBLEMS = Solve operatives
problems or enquiries. Link with planning and organisation

of work. Calculate outputs achieved on site for targets.
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ACTIVITY 2.5. MANAGE MATERIAL AND PLANT SUPPLY.
INFORMATION FLOWS.
MATERIAL/PLANT REQUIREMENTS = *Description of materiai /
plant* KEY
+ Section of work required for.
+ Delivery dates.

+ Method of unloading.

MATERIAL TAKE OFF
REQUIREMENTS

*Description 0f Material* KEY
+ Quantity + Unit

+ Drawing Number/Item Reference/Section Of
Work

PLANT REQUIREMENTS = #Description Of Plant* KEY

+ Quantity
+ Delivery date
+ Durétion

SCHEDULE

#Description Of Material/Plant Items* KEY

+ Quantity

+ Delivery Date

+ Supplier
ACTIVITIES.
ACTIVITY 2.5.1. ESTIMATE MATERIAL/PLANT REQUIREMENTS.
For material requirements, measure quantities required from
up to date drawings. Determine delivery dates required from
the programme of work and conditions of the quote. For
plaht requirements, establish the plant required and the

time period it was required for.
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ACTIVITY 2.5.2. SCHEDULE REQUIREMENTS.

Establish- the cheapest and most effective method\ of
delivering materials to site. Make out a written schedule
for material delivery dates and quantities.

ACTIVITY 2.5.3. MANAGE MATERIAL AND PLANT ON SITE.

Make out requests for future material or plant requirements
indicating date required and for which part of contract they
will be used on..

Manage delivery of goods on site, using information from
schedule, programme and site constraints. Check delivery
tickets against goods received.

ACTIVITY 2.5.4. CHECK INVOICES FOR MATERIAL/PLANT.

Check 1invoices from suppliers against the checked delivery
tickets and order details. If correct send to manage finance

for payment.

FUNCTION 3.0. MANAGE FINANCES. See Figure 9.3.0.
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4.5. ANALYSIS OF GENERAL MODEL AND RELATED PROBLEMS.

During the analyses, problems and inefficiencies within the
present systems became evident and were analysed in an
attempt to identify their real causes. Evidence based upon
the general model and data dictionary was>used to assist

analysis.

4.5.1. PRODUCE TENDERS.

Estimates and tenders took too much management time to
prepare which meant that there was not enough time to carry
out other functions. Estimates were produced by identifying
items on the drawings and measuring off related quantities.
The take-off of operations and the accuracy of estimates
varied because individual manaéers estimated in different
ways relying on their own memory and experience. None of the
firms héd a standard list of items used throughout the firm
for estimating purposes.

Building wup labour or plant costs for items varied in
accuracy between contracts as no comprehensive outputs file
was kept.

Standard material, plant and subcontract rates were kept in
price files. Access to upto date prices was a problem due to
the number of suppliers to be contacted.

Work packages let to sub-contractors were identified and
written on a separate sheet as the take-off was being
prepared which avoided having to sort them out later.
Throughout the production of tenders function the key

to activities was through the descriptions. For example, in
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the take-off each item was not given a unique identifying
- code,  but was identified through 1its description. Any
resourceé for this item had to be linked to the take-off
through the description of the work item or package as the
key and the description of the resource. To calculate the
total quantity of a material required, the estimator had to
search through item descriptions and then calculate the
total required which was a very time consuming activity. It
could have been done much more efficiently if the
information had been co-ordinated.

Basic estimating data was not kept with the estimate
document. Data items such as the output rate for labour or
plant items, durations and material rates were not formally
organised. When the estimate was wused for calculating
contract management information, basic estimating data was
not available, so there was a break in the data flows

between the tender and production management functions.

4.5.2. MANAGE PRODUCTION.

As basic estimating data was not kept, important production
management information was lost. If required 1later the
estimate information needed re-sorting and re-calculating to
be in the proper format for planning or targetting. Typical
work required for targetting included the following stages;
i) Go through estimate, sort out work items on
description.

ii) Calculate labour cost and duration of operation.

iii) Calculate targets for operatives.
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iv) Produce target sheets by hand, one copy each for
management and operatives.

This was probably the reason for contract managers relying
on their experience of similar jobs to approximate targets
and programme durations, as to build them up logically took
too long.

As in the production of tenders function, production
management data from the estimate, such as target details,
was usually accessed through the description as the key.
This resulted 1in a considerable amount of sorting through
information. None of the information in the estimate was
coded to make sorting easier.

The format of items in the estimate was different to that
required for production management. This made sorting and
calculating much more difficult.

Feedback reports were not comprehensive in their structure
or detail. They were based on the ’‘management by exception’
principle vwhere only exceptional or inaccurate data were
reported back and investigated. For examplé, high bonus
earnings, shortages of materials and labour or sub standard
work. To analyse the information held in the estimate was
virtually impossible due to its format and structure. To
relate feedback information to that held in the estimate was
arduous and of doubtful accuracy.

Cost control for jobs was difficult to relate to trades or
sections of the building as the estimate and contract

management forms did not have the correct format for data to
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be collated quickly.

4.5.3. OVERVIEW OF PROBLEM TO BE SOLVED.

The basic problem to be overcome was that estimate
information was not in a suitable format for effective use
in other related management functions. Management
information had to be re-sorted many times for separate
activities. Basic information was not correctly stored for
use in other related functions or activities.

This resulted in related management information for separate

activities being derived from separate sources.
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CHAPTER 5.

DESIGN OF A NEW SYSTEM.

5.1. DATA CO-ORDINATION.

The Dbasic problem confronting the firms was wusing the
information held in the estimate for production management.
This problem was investigated by a number of working
parties. (BRS:1969; BRS(J.R.Britten):1969; DOE,Housing And
Construction,:1971) They defined the problems of
communication and data co-ordination in general terms, as a
duplication of effort and translation and regeneration of
information. By this they meant that the same information
was used by separate functions and each function re-sorted
the information so that it was relevant to their own
-particular needs. This 1led to decisions being delayed or
taken on hunch, simply because of the effort required to
collect and re-sort the information.

One report specifically 1looked into the needs of the
construction team and project information and the basic
requirements for structuring project information for the
construction team were laid out. Some degree of operational
estimating (ih consultation with project planner, buyer, and
other key members of the contractor’s management team) was
central to effective construction management and control.
(DOE, Housing And Construction:1972) The production

orientated information structure provided the 1link to
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production management. (BRS(Skoyles):1969)

More recent projects have attempted to implement integrated
solutions using computer technology. (Norman:1985, McCaffer
and Sher) Most of these systems integrated estimating with
valuations and costs control. The more sophisticated systems
related the estimate to resource scheduling and drew up
programmes. These projects and other similar ones
established certain aspects of construction management which
could be integrated using computers. They also laid down the
basic parameters on which integrated systems could be built.
However, most of the systems were designed for use with
bills of quantities and required a considerable amount of
time to set the systems database files up. Small building
firms do not have the resources to set up such systems.

A major drawback with all the systems was that the
estimating information was not classified in terms of
production related facets, such as target sections for
individual contracts. This restrictedvthe possibility of
producing production management reports which were related

to the estimate or its resources.

5.2. POSSIBLE IMPROVEMENTS.

5.2.1. PRODUCE TENDERS.

The purpose of producing estimates was to enable the firms
to give realistic tenders to clients and to .provide
themselves with information to manage the contracts.

‘Due to the uncertainty of winning the Eontract the

contractor could not afford to spend much time and money on
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planning a project he may not win and therefore needed to be
able to turn the estimating information to purposeful
management use with the minimum of effort.

The operational method of estimating enabled consistent
estimates to be produced in addition to providing more
production management information. Estimate information need
not be re-measured and sorted to provide related planning
and targetting information. This would allow contracts’
managers to use their time more effectively utilising the
information rather than creating it. Reliable feedback data
should become available to the estimator as the system 1is
used on an increasing scale which was important for
estimating accuracy. (Braid:1984, Wootton:1982)

The Standard Method of Measurement was unsuitable as the
items do not describe the processes of production on site.
Costs were computed from quantities, while recent studies
have found that the proportion of costs may be as much time
related as quantity related. (Forbes:1980)

Although the operational format was generally rejected by
»the construction industry in the 1late 1960‘'s, this was
probably due to the build up of bills of quantities. Bill
items first had to be re-sorted into production orientated
operations before they could be utilised for production
management. (Ashworth, Skitmore:1983)

It was decided to co-ordinate the new system around
production related operations as previous work had shown

that it provided an effective way of integrating estimating,
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targetting‘ and planning. Also, the majority of the firms
work was based on drawings and specification contracts where
estimates were produced in terms of production related
items.

An operation represented the work done by a man or gang
between definite break points in the production pattern
without interruption by another gang. Operations become the
units of production under which‘the labour involved can be
identified and recorded throughout estimating, targetting
and planning. Integration of the different activities should
be simpler as they all would wuse information structured
around operations. The structure of the standard operations
required very careful thought because if operations did not
represent a limited amount of work defined by break points,
then the integration between the functions would
disintegrate.

In order to improve the accuracy and consistency of
estimates over a period of time, a small database of
operations for small builders was built up, to facilitate
access to standard information.

It was decided to store only a standard description, unit of
measufe, trade and identifying number and a labour output
figure in the file. Labour outputs were stored and not
labour rates as the database file would only need changing
whenever the method of work altered, rather than every time
labour costs rose.

Emphasis was placed on labour costs as they seemed to give

rise to the greatest problems when trying to control
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contract costs for the four firms studied and firms in
general. (Foster and Scott:1981) (See Section 3.4.)
Another factor in this decision was the work involved in
producing and updating. an operations file with related
materials and plant resources would be too time consuming
for this project and for any of the firms involved.

To be of any practical use in estimating and planning, the
doutput should be based on accurate data as it was from this
figure that labour costs and production management
information would be calculated.

Most outputs derived by the firms were usualiy based on
past experience, pricebooks or occassionally analytical
data. This method of estimating did 1little to enhance
productivity nor did it indicate the true time for the job.
It was proposed to use outputs built up from work study
output data, which would overcome the problem of
establishing accurate outputs. (Blain:1978)

Each estimate was to be built up from a number of operations
whose standard details could be altered in order to allow
for specific contract conditions. Each operation in the
estimate was given a unique code so that it could be
identified later. This was necessary as the same operation
could occur more than once in each estimate.

The main aim of the system was to integrate estimating,
planning and targetting through the 1labour resources. A
facility' for including operations material, plant and sub

contract rates into the estimate was provided so that a
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complete estimate could be produced.

The method of estimating set out in the Code 0f Estimating
Practice was followed. (CIOB:1983)

To enable the information in the estimate to be used for
production management purposes a number of links had to  be
incorporated at this stage. As the operations themselves
were identified by their trade, it was no problem in
providing production management information related to
trades.

However,‘other production management procedures required the
information sorting in different ways. Each operation was
allocated a target section for that particular contract.
Target sections were related to the method of construction

and planned labour utilisation.

5.2.2. MANAGE PRODUCTION.

If the tender was accepted; the estimate would be used as a
basis for production management information related to the
manhours included in the estimate.

The manhours would be calculated from the quantity and
labour output and wused as the basis for targetting and
planning information.

Durations of operafions had to be considered with other
logical constraints such as start dates, delivery schedules
for materials and the time periods required by sub-
contractors so that programmes of work could be drawn up
manually.

Setting of targets would be based on the manhours of
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ope;ations in the estimate. As the operations were coded for
trades and target sections in the estimate, it was simple to
sort out ‘incentive packages’ which contained a number of
similar operations, for example carpentry, first fix. Each
target or incentive package could be ‘factored’ to allow for
different payback systems and to allow for some preliminary
costs as appropriate. (Oxley:1985) If the incentive scheme
was based on financial targets the target could be
calculated from the estimated manhours. The factored targets
and incentive packages could be given to the operatives on
printed target sheets. These sheets would be returned by .
the operatives, with the time taken to complete each:
operation entered.

It was from this data that the necessary feedback to the
estimator was obtained. The feedback was in a form that the
estimator could use for comparison, as all the information
was based in terms of operations. The estimator could build
up a better picture of the actual output by asking the
contract manager about the actual conditions on site and his
opinion of the outputs achieved. If necessary the estimator
could change the standard outputs held in the operations
file to reflect the feedback from site. The feedback
information was structured in the same way as the estimate
information to enable direct comparisons to be made.

If target information was not used for an incentive scheme
the data still provided management with a guide to the
expected durations of operations. These could be compared

with the time taken and used to control productivity.
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Any new system set up had to be compatible with present
systems, inexpensive, quick to operate and easy to

understand. (Braid:1984)

5.2.3. CODING STRUCTURE.

Although the general structure of the estimate and
management information was linked using operations, other
links were built into the system to enable production
management information to be extracted quickly from the
estimate. Estimates and operations were given codes,
structured to enable the estimator and contract manager to
access the data required. The different codes formed the
links between the operations and estimate files and the
users.

The classification and coding_systems used at present in the
construction industry were not satisfactory for use in this
system because of their overall complexity. However, they
gave a good indication of the logical breakdown of project
information. (Vickery:1968, BRS:1969, Bindslev:1974)

This was used with suggestions from the co-operating firms
and ideas from related studies to establish the general
critéria for designing the code structure. (McCaffer, Sher
and Gellatly:1984) The final code structure kwas simple,
short and easy to understand. The detailed criteria were
developed from the requirements of the system.

The code structure was formulated so that general codes were

four digit alphabetic codes. This meant that codes could be
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the first four letters of a term or better still a mnemonic,
for example, CARP - carpentry. To identify any item
uniquely, a numeric code structure was used which was
sufficiently 1large to cope with any foreseable expansion in
the number of items. The codes used were as follows;

i) Operation Code - Formed of two four character codes in
the form of XXXX 9999. The XXXX represents a trade, for
example CARP for carpentry and 9999 is a sequence number to
uniquely identify the operation within its trade.

ii) Contract Code - Formed as a six character code. It was
used to uniquely identify contracts. Whether the code was
numeric or alphabetic or a mixture of the two depended on
the user.

iii)Estimate Reference - Formed as a four character
numeric code. Used to uniquely identify each item in the
estimate.

iv) Target Section - Formed as a four character code, XXXX,
where XXXX represents a work package. For example first fix

- FFIX, second fix - SFIX.

5.3. INFORMATION FLOW DIAGRAMS FOR THE NEW SYSTEM.

A detailed design of the new system was produced based ' on
the analysis and suggestions put forward. The information
‘flow diagrams relevant to the proposals made were altered to
implement the new ideas. In this way, a structured set of
information flow diagrams were built up to form a new system
model.

The global view of the new system was unchanged as it
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already represented the global view of the Dbusiness in
relation to its enviroment. (See Figure 10.0.)

The differences between the new and old systems were defined
in the data dictionary. The basic improvement was the
setting up of a standard operations file with outputs.
Estimates would be built up using the opeiations and outputs
and then management information would be generated in terms

of operations. (See Section 2. for Methodology.)
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5.4. DATA DICTIONARY FOR NEW SYSTEM.

As the information flow diagrams were changed, new data
terms were used and defined to complete the data dictionary.
Only the activities or flows which have changed are included
in the data dictionary.

(See Section 2. for Methodology.)
DATA DICTIONARY FOR THE NEW SYSTEM.

FUNCTION 1.0. PRODUCE TENDERS. See Figqure 10.1.0. Previous

page;

ACTIVITY 1.2.IDENTIFY AND TAKE-OFF OPERATIONS AND RESOURCES.

INFORMATION FLOWS. See Figure 10.1.2.

Codes and Documents = #Reference code of
operation/resources* KEY

+ Contract documents

Operation details *0Operation code*x KEY
+ *Operation description*
+ Drawings + Specification

+ Contract of Work

Operation Packages Package Name KEY
+ *0Operation Details#
Resource Details = Resource Code KEY
+ Description KEY
+ Specification
+ Quantity + (Duration)
+ Delivery Reguirements

Estimate And Documents = Contract Documents

+ *0Operation details*
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+ *Resource detailsx
ACTIVITIES.

ACTIVITY 1.2.2. IDENTIFY OPERATION AND RESOURCE CODES.
Relate work on the drawing to operation and resource codes.
ACTIVITY 1.2.3. MEASURE OPERATION AND RESOURCE AMOUNTS.
Measure from drawing quantities required for operations and
resources including materials and subcontract requirements.
ACTIVITY 1.3. OBTAIN QUOTES and

ACTIVITY 1.4. DETERMINE OUTPUTS AND RATES.

See Figures 10.1.3. and 10.1.4.
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ACTIVITY 1.5. UPDATE OPERATION AND RESOURCE FILES.
ACTIVITIES.

ACTIVITY 1.5.1. ANALYSE TARGET INFORMATION.

Calculate outputs achieved on site from target and
allocation sheets and relate information to standard site
conditions. Change standard output information if
appropriate.

ACTIVITY 1.5.3. BUILD UP RESOURCE DETAILS AND COSTS.
Calculate all-in rates for resources.

ACTIVITY 1.5.4. UPDATE DETAILS IN FILE.

Keep all records of costs and rates upto date.
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ACTIVITY 1.6. BUILD UP ESTIMATE. See Figure 10.1l.6.
ACTIVITIES.

ACTIVITY l.6.2. INPUT SUBCONTRACT, PRIME, PROVISIONAL SUMS.
Enter final details of subcontract, prime and provisional
sums to estimate.

ACTIVITY 1.6.3. INPUT OPERATION AND RESOURCE DETAILS.

Enter final details of operations and resources into formal
estimate document, preferably in operational sequence.
ACTIVITY 1.7. COMPLETE AND CHECK ESTIMATE.

See Figure 10.1.7.
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FUNCTION 2.0. MANAGE PRODUCTION. See Figure 10.2.0.
(Previous page.)
ACTIVITY 2.1. INPUT TARGET DETAILS. See Figure 10.2.1.
INFORMATION FLOWS.
Operation Labour.Details = #0Operation Code* KEY

+ Operation description

+ Duration

Trade, Target Section Details [LTrade/Target Codel KEY
+ Operation Code + Description

+ Output + Duration

Labour Costs, Factor *Labour Type*x KEY
+ All In Rate
+ Payback Factor
ACTIVITIES.
ACTIVITY 2.1.1. SORT INTO TRADE OR TARGET SECTIONS.
Sort operations into sections of work to be carried out on
site. The operations may be sorted on trade, target section
or as a list of operations.
ACTIVITY 2.1.2. INPUT TRADE, TARGET OR OPERATION DETAILS.

Input codes for required target section and the pay back

factor for the amount of saving to be paid back.
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ACTIVITY 2.2. PLAN AND ORGANISE WORK. See Figure 10.2.2.
INFORMATION FLOWS.
Operation, resource requirements, durations =
*Estimate reference*x KEY
+ [Operation/Resource Codel + Description
+ CDuration/Amountl] + Start Date

+ Delivery Requirements.
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ACTIVITY 2.4. MANAGE LABOUR. See Figure 10.2.4.

INFORMATION FLOWS.

Feedback Reports = #Description Of Problems On Sitex KEY
+ Necessary Action

+ *Operation outputs achieved on site.*
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5.5. IMPLEMENTATION OF NEW SYSTEM.

The physical implementation of the new system into the firms
management system had to be carefully considered. A number
of potentiél problems designing the new system had been
avoided Dby involving a number of firms in the analysis and
discussing potential solutions. (See Section 3.)

It was decided to use a standard micro computer database
management package to implement a totally integrated
system, which 1linked the functions together by structuring
the estimating data. Estimate files were built up from
standard information, which was then sorted and processed to
produce information for different management functions. (See
Section 5.1. and 5.2.)

Procedural programs were written to create an interactive
computer system for implementation. An information flow
diagram was drawn which identified the parts of the new
system which were directly affected by the changes. (See

Figure 11. Overview 0f New System.)
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5.6. CREATE LOGICAL DATA STRUCTURES.

Logical database file structures were designed for efficient
storage of information. Access to data was possible and
future changes to procedures could be implemented without
altering the file structure. In order to produce a complete
data structure, a list of the attributes required in the new
system was established from the revised data dictionary and
new system model. (See Figure 1l1l.) The list was then split

up into a number of relations.

Relation 1. Standard Operation Details.

Trade KEY
Number KEY
Description
Output

Unit

Relation 2. Standard Resource Details.

Resource Code KEY
Resource Description
Unit

Unit Cost

Supplier

Discount Details
Delivery Details

Relation 3. Contract Details.

Contract Name KEY

Address

Client Details

Architect/Engineer/Quantity Surveyor Details
Start and Completion Dates

Preliminary Sum

Overheads And Profit Sum

Relation 4. Estimate Details.
Contract Name KEY
Estimate Reference KEY + Operation Details.

+ Quantity + Target Section
+ Resource Details + Quantity
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Relation 5. Target Details.

Contract Name KEY

Trade/Target Section KEY

Factor

Relation 6. Supplier Details.

Supplier Name KEY

Address

Telephone Number

Contact Name

These relations were then normalised to produce the simplest
form for the data. (See Section 2.6. for methodology of
.normalisation.)

To reduce redundancy in the database, no derived data
(durations, targets or totals) were included in the

relations. This also simplified the updating of data within

the database, if any attribute value changed.

Relations 1,2,3,5 and 6 were in first normal form. Relation
4 had a repeating group of data that already occurred in

files for operation and resource details.

Relation 4.1. Estimate Operation Details.

Contract Name KEY
Estimate Reference KEY
Section

Trade

Operation Number
Target Section
Quantity

Output

Relation 4.2. Estimate Resource Details.

Contract Name KEY
Estimate Reference KEY
Resource Code KEY
Quantity

Cost
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Each relation was in second and also third normal form,

which represented the normalised data structure.

5.7. DESIGN OF A NEW COMPUTER BASED SYSTEM.

It was considered too large a task and not within the
original objectives of the project to build up a database
with standard files containing information about labour,
materials, plant and sub-contractors.

It was therefore decided to implement only the standard
operations file for the database, but allowing for the
inputting of other resources during estimating using ‘unit
rates’.

The final relations to be implemented were;

Relation 1. Standard Operation Details.

Trade KEY

Number KEY

Description

Qutput

Unit

Relation 2. Estimate Details.

Contract Name KEY

Estimate Reference KEY

Target Section

Trade

Number

Output

Quantity

Labour Rate

Plant Rate

Subcontract Sum

The overview diagram for the new system was inadequate for
representing the logical activities necessary to operate the
new system. A logical data flow model was drawn to represent

a simplified system of data inputs, outputs and activities.

See Figure 12, next page.
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Figure 12. LOGICAL DATA FLOW MODEL.

All data inputs were to be made through fields, set up on
the screen. Data outputs could be obtained from the screen
or printed reports. Formats for data inputs and outputs were
determined from the logical data flow model, information
flow diagrams, data dictionary and reference to the standard
forms wused by the firms at present. These were set out on
standard sheets to check that the data requirements for the
inputs, outputs, processes and stores were correct. (See
Appendix 2.)

The detailed design of the lay outs of screens and reports

was left until later.
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5.7.1. MENU DESIGN.

The whole system was designed around a hierachy of menus.
Each option on every level of the menu formed a separate
programme module which was integrated through thé menu
system. Testing and implemention was simplified as separate
modules could be considered and assessed before
implementation. The whole system was built up following a
logical growth path based on the structured design of the

new system.

5.7.2. DATA INPUT AND OUTPUT DESIGN.
The detailed design of data inputs and outputs were
finalised when a full menu system had been designed and the
format of inputs and outputs could be tested.
The manipulation of data in the two data stores, operations
and estimates, was through screen procedures. The general
points taken into account when designing data inputs and
outputs were:-

i) Consistency of design wherever possible.

ii) Clarity of understanding.

iii) Pertinent information displayed or printed.

(Galitz:1982)

5.7.3. VALIDATION PROCEDURES.

All data screens and data inputs had to be ‘user friendly’.
The user was always informed of the possible choices and the
stage of the proceedings reached. Data inputs via the screen

were checked for validity, if not clear error messages were
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displayed showing the required format.

5.8. SUMMARY OF NEW SYSTEM.
The data was structured to enable it to be wused for
different functions.
The system was based on two files, a standard operations
file and an estimate file. The standard operations file
contained standard data pertaining to a list of operations.
It was envisaged that approximately eighty per cent in value
of estimates for alterations, refurbishments and repairs
could be taken off using operations on file. Standard
details and a performance output were stored for each
operation.
Each estimate produced was in the form of operations and
production details were stored in an estimate file which was
used to derive production management information. There was
no redundancy of data between the operation and estimate
files as the data structure was analysed carefully.
Thé links built into the system to co-ordinate the data were
based on sorting the operations into relevant groups using
codes for the different functions.
The management reports which could be automatically obtained
‘were as follows;

i) Full indexed database of operations.

ii) Complete estimates produced either for in-house or
client use.

iii) Production of target sheets for use by management

which could also be used for planning information.
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iv) Production of target sheets for operatives.

The targetting information could be automatically collected
into trades or target sections by wusing the coding
structure.

When target information has been used for a period of time,
reasonable feedback information giving generalised
performance outputs on site should enable the estimator to
maintain a more accurate operations file.

The layout of the estimate would facilitate cost control of
the contracts as a detailed breakdown of operations and

their resource costs were available from the estimate.
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CHAPTER 6.

IMPLEMENTATION OF THE NEW SYSTEM.

Much preliminary work was necessary to ensure that the
implementation was successful. The general method of
designing the new system helped significantly as all ideas
were discussed and appraised with the firms.
The three major modules of the new system were;

Standard Operation File Module.

Estimating Module.

Targetting And Planning Module.

The development and implementation of each module is set out

below.

6.1. DESIGN OF A MENU STRUCTURE.

The menu system was designed to link the modules logically.
The wuser was automatically given the top menu level after
the system had been initially set up.

A number of options were available to him at the top level
menu. RWhen the 1lower 1levels of the menu were used the
options were performed in a continuous loop to save time in

operating the system. (See Figure 13.)
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6.2. STANDARD OPERATIONS FILE MODULE.

6.2.1. ANALYSIS OF OUTPUT DATA.

To buiid up a database of operations with performance data,
a reliable source of data was required which would form the
basis for producing estimates and related control
information. If inaccurate data were Qsed to build wup
estimates, it could have 1led to uncompetitive or
unprofitable tendering.

A number of sources of information were investigated to
determine the basis for the data. Statistical analyses of a
number of price books and other published data were carried
out to assess their accuracy as the collaborating firms
used them for reference. The conclusion drawn from these
tests was that for the trades studied, the difference
between the books was significant. This indicated that the
information in the price books varied significantly and was
therefore inaccurate and not suitable for use. (See Appendix

3.)

6.2.2. OTHER PERFORMANCE DATA.
Other sources of performance data were collected in an
attempt to find a suitable one. Work study based outputs
should provide a more accurate and reliable source of data.
A number of sets of work study data were collected from this
country and abroad as follows:

i) The Department 0f The Navy (USA)

ii) The Research Institute for Labour Economy in the

Building Trades. (The Netherlands.)
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iii) Local Authority building work values.

iv) Department Of Enviroment.
The sets of data were studied to ascertain which would be
the most realistic for use by small builders in Great
Britain. Unfortunately the sets of data were not
comprehensive enough to establish a database with sufficient
items to cover the majority of operations. Also, the
environment from which the data was collected was
substantially different to that found in Great Britain. For
example, bricklayers in Holland used different sized bricks
and methods of work to those in Britain. To have altered the
data 1into a suitable format would have been too time
consuming and was therefore not carried out.
The Local Authority data would have been suitable for some
trades, but for reasons of confidentiality it could not be

used.

6.2.3. FEEDBACK PERFORMANCE DATA.

As no source of published output data was available for
creating a databank, performance data established by a
small building firm was used.

When other firms use the standard database they will have
the option of modifying the data for their own use.
Consequently over a period of time the original database
will be transformed to reflect the needs of individual

building firms.
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6.2.4. IMPLEMENTATION OF THE OPERATIONS FILE.

.The first step taken was to produce an initial list of

operations for discussion with the collaborating firms. A
list of operations was made up for the trades in which
operatives were already employed. The list included a short
description and the appropriate unit of measurement. (See
Appendix 4.1.)
Three firms agreed that the format of operations were
suitable but stated that the d;tabase should contain the
majority of operations required for each estimate. The one
other firm had doubts about the operations as they based
their measures on the Standard Method of Measurement.
It was agreed to incorporate enough flexibility in the
system to allow individual firms to alter and add to the
database to match their own detailed requirements. The
original database would still be in terms of operations, but
some would Dbe broken down into their separate elements to
make the system more flexible for individual firms
requirements.

However, this was not. done for most items as it would
have destroyed the operational nature of estimates and
therefore 1limit its use for targetting and planning. The

"format of the operations file was laid down during these

discussions. It was decided to build up a database which
contained about eighty per cent of the major operations
required for estimatiné alteration, repairs and
refurbishment type contracts.

The attributes to be stored against each operation were
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determined from the data analysis carried out previously.
(See Section 5.8.) |

To test the database and coding structure, procedural
programs were written which enabled _the system to be
operated wusing a standard database package on a micro
computer.

Operations were entered into the standard operations file
for typical domestic refurbishment and alteration contracts.
Whilst this was being done, limiting operating
characteristics were altered. The most limiting
characteristic at this stage was the operation code.
Originally each operation was identified using a code in the
form XXXX 999, for example CARP 123. The database file was
printed out indexed on this code. It soon became apparent
that the numerical part of the code was too limiting (upto
999 operations in each trade) so an extra digit was added
which enabled each trade to contain 9999 operations.

The estimating module was then added to the system. It was
found that searching the operations file was time consuming
because it was indexed in order of trade and operation
number. To decrease the search time, each operation was
given a sub trade and the datgbase file was then indexed on
trade, sub trade, number, unit and the first four letters of
the description. The first four letters of the description
was 1indexed to enable a key word to be placed at the start
of the description td further aid the search. The sub-trade

was not used in any other module of the system.

131



The file was then printed in order of its trade, sub-trade,
operation number, wunit and description. A typical operation
would be; »

Trade - CARP Operation Number - 124 Sub-trade - CARC,
Description - Skirting upto 100mm deep.

Unit - M. Ouput - 0.15 hrs/M.

See Appendix 4.2 for the final operations database file.
The procedures allowed any user to alter or add any of the
details in the operations file to match their own

requirements.

6.3. ESTIMATING MODULE.

The design of the estimating module and the formats for data
inputs and outputs were discussed with the firms during the
analysis of their management systems. To be of use to them,
the new system would have to fit in with the other
management systems already in use. (See Section 3.0.)

It was decided to write the estimating module in stages. The
first stage was to produce estimates for labour costs only.
(See Appendix 4.3.) This allowed the format of estimate
inputs and outputs and the procedures to be tested and
modified before the system was completed. These were found
to be suitable except for the sequencing of the estimate
reference. Initially the references were sequenced to
automatically increase by one which meant that if
operations had to be added later in their correct order the
numberiﬁg and structure of the estimate was not suitable.

To overcome this the estimate reference was sequenced to
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increase 1in fives. This allowed extra operations to be
added later where required.

The procedures to produce a complete estimate with labour,
plant, material and subcontract costs to each operation,
were then written and tested. An estimate which had already
been produced manually, was entered into the system. This
alldwed the system to be initially tested wusing real
information. The mathematical and sorting processes were
checked to be functioning properly.

Estimating data for material and plant was not included in
the. standard database files and had to be entered manually
into the system. However, the main point of the‘system was
to 1link the estimate through the 1labour resource for
targetting and planning and it was felt to be outside the
scope of this project to produce a sophisticated estimating
system to cover all resources in detail.

It was realised early on in the research that certain types
of contract had many similar operations in the estimate, eg.
refurbishments and house extentions. (Crabb:1985) If
standard estimate files were created for each contract type
which had similar operations, with relevant information for
outputs and rates included, these could be copied for each
new contract to be estimated. The new copied estimate
details could be altered to suit the specific contract
opérations, quantities, outputs and costs.

This resulted in much quicker estimating. After these
modifications had been built into the system and tested, it

was tested on a live project and compared with the actual
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contract information. (See Appendix 4.4.)

During testing, it became apparent that the system could be
used successfully for processing variation orders from the
client. The original estimate could be copied to form a new
estimate and the variation order details could be entered
into the new estimate. This could then be used by management
to producé claims for extra payment and to substantiate

claims for extra time needed to fulfil the variation order.

6.3.1. METHOD OF ESTIMATING.

The identification of operations and the measurement of
quantities off the drawings had to be produced as before. As
the take-off was being prepared the estimator would enter
the code for the item if it was held on file, eg. CARP 123.
If the operation was not on file an ‘R’ was written next to
it to signify it was a rogue item. The details could then be
entered to the system.

Each contract had to be given a unique code  to createithe
necessary files. For each take-off item, the following
details had to be entered.

i) A unique estimate referencebwas automatically assigned
to the item by the system and against this was entered the
trade and operation number. The reference could be altered
if required.

ii) The operations standard details were displayed on the
screen and details entered relating to its quantity, target
section, output, labour, material, plant rates and a

subcontract sum. To facilitate entering information screen
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fields were automatically transfered to the next screen.
This was found to be most useful for the target section and
labour figures. Only fields that changed between items had
to be edited. In most cases, operations would be entered in
construction sequence and only the quantity; output and
material rates required changing regularly.

iii) Rogue items had to be entered using a separate menu
option as the operations file did not hold their details.
The user inputted a trade and then the system automatically
assigned a free operation number to it. Standard details
pertaining to the operation and the estimate details were
then entered via the screen. When completed the system
automatically wupdated the operations file with the rogue
operation’s standard details.

iv) When all the operations for an estimate had been
entered and ‘checked to be correct, various management
reports could be produced. Estimates could be printed for
the firms use or for the client with a factor applied to the
operations to allow for overheads and profit. See Figures 14
and 15 for typical estimates printed for in-house use and
for the client. (See Appendix 4.4. for full estimate report
listings.) ’

v) To copy an estimate to fofm a new estimate was simple.
The contract code for the estimate to be copied was entered
along with a new unique code to identify the new estimate.
The details in the new estimate could then be altered at

will.
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BRR 710 180 2,008  REFIX CONCRETE OR STONE CILL 1.8 0.60 8.00 0.00
8.42
MRGE TOTALS 233.9 .07 16,45  228.00 433,47
I 6B BLRX 1.8 3,80 M.SQ MAKE OUT JOINT & POINT STACKS a.e | 0.3 0.80 0.00 .56
ASHR N BN 2%  3.00 M.SQ O BRICK WALL FACED BOTH SIDE .0 8.6 (B 1) .90 .6
s .
RSB ILABX 1.33  0.75 M.CU WHEEL MATERIAL WP TO 20 M. AND 3.6 .00 .27 0.0 .
DEPOSIT IN SXIP 12.89
$30 SUBC 25UBC 0.0  1.00 N0 ALL ELECTRICAL NORX 0.00 0.00 0.00 360.00 260,00
SIJ/RBC  ISEC 6.0 .00 N0 ALL PLASTERING WORK . §.80 .. 8.00 963.00 065.00
MOSUBC 48085 .00  1.00 N0 ALL PRINTING WORK 0.00 0.0 0.0, @&0.80 .00
TOTALS ¢ "1624.9% 104437 .7 4007.00 6744.13

Figure 14. TYPICAL FIRMS' ESTIMATE.
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P _ESTIMATE FOR PROVID
REF DESCRIPTIN '

5 BREAK UP UNREINFORCED CONCRETE 150 THICK

€ OVERSITE CONCAETE 150 THICK

7 4P PRODF MOBRANE

9 ARDIT SCREED

10 STRIP OFF PLASTER FROM WALLS - SOFT

<

36 SUPPLY ONLY SINGLE BLAZING
40 FIXING WINDGWS
45 SUPPLY ONLY KRINDOWS

S5 MASTIC PGINTING

60 SINGLE BLAZING (BASED ON TOTAL PZRIMETER OF GLASS

65 WINDOH BOARDS O BEARERS

<

36 CINCRETE 300 THICK & WizEL UF 75 30%
315 RAKE OUT JOINT & FOINT STATKE
315 ONE BRICK WALL FACED BOTH 8iDcS

325 WHEEL MATERIAL UP TC 20 X, AND DEFOSIT IN SAIP

335 4Ll ELELTRICAL WORK
335 ALL PLASTERING HORK

340 ALL PAINTING HORK

Figure 15. .TYPICAL CLIENTS TENDER.
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QAT  INIT
4.00 M.5Q
0.60 M.CU
4.00 M.SQ
4.06° M.5Q
34.00 M.SG

1.00 NO
3.1.00 ¥
1.0¢ NO
217 K
38.00 M
6.42 M

PAGE TCTAL ¢

0.50 M.CU
3.80 M.SC

3.00 M.SO
0.75 M.CY
1.00 NO
1.00 NO
1.00 NO -

TOTALS ¢

TOTALS
.1
36.42

2.17
12.9%5
€4.17

162.02
38.69
€68.7¢
44.83
49.55
35.09

3820.61

107.40
16.76
494.00
1155.72%
793.00

8767.36




6.4. TARGETTING AND PLANNING MODULE.

The targetting and pianning module was written after the
firét stage of the estimating module had been completed. The
module printed out various reports for use by management for
targetting and planning purposes.

Targetting reports were producéd for trades, sections of the
work or for selected operations. For each target report a
factor could be applied to the labour content of each
operation to allow for preliminary items such as travelling
time. The factor‘could also allow for the rate of payback
given to the operative. This was related to the proportion
of time saved payed back to the operative as a bonus.
Comprehensive reports could be produced for either
management use or as target sheets for the operatives.
Management reports gave a full list of operations, with all

the estimate details. See Figure 16.
TARGET SHEETS FOR PROVID TARGET SECTION CARX

EST REF DESCRIPTION TARGET - HRS
240  TAKE DOWN TIMBER GUTTER 2.11
6.42 M 0.33 Hours/M 2.33
245 FIX TIMBER GUTTER 4,23
6.42 M 0.66 Hours/M 4,66
250 OUTLET TO TIMBER GUTTER AND JOINT TO RWP 1.00
1.00 NO 1.00 Hours/NO 1.10
251  PVUC PAINMATER PIPE 2.00
3.00 M 0.40 HoursM 2.20
255 SHOE TO PVC RWP - 0.29
1.00 NO .25 Hours/NO _ 0.27
TOTALS 9.60
FACTOR  1.10 FACTOR TOTAL 10.56

Figure 16. TYPICAL MANAGEMENT TARGET SHEET FOR A
TARGET SECTION CARX.
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The report provided the basis for calculating the duration
for each operation. This enabled the contracts’ managers to
draw up simple programmes and to plah the work using
information from the estimate. Contracts’ managers could go
onto site with all relevant information to hand. While on
site, they could alter targets and assess progress with the
knowledge that the altered targets were related to the
estimate.

Target sheets were produced using the same information for
operatives. However, the operatives would not need all the
information given on the management reéort, so it was
altered to print only relevant information. It gave a 1list
of operation descriptions and a factored total of hours.

See Figure 17 and Appendix 4.4. for full target report

listings.

TARGET SHEETS FOR PROVID TRADE BLR i

EST. REF.DESCRIFTION TARGET - HRS
285 FORM HOLE IN CAVITY WALL OR 1 BRICK WALL & BUILD IN A.6

35 CUT TOOTH AND BOND 1 BRICK OR CAVITY WALL 70 EXISTING

260  RAXE OUT JGINTS & POINT BRICKWORK - SOFT MORTAR

31 TAKE OUT STONEZ OR CONCRETE SILL

32 REFIX CINCRETE OR STONE Sill

80 HeLF BRICK WALL IN FILLING GPENINS UP T2 § £0.K

32 BRICKHCTX IN RGISING SILLS IN ONE BRICK WALL

P2
Py

RAKE OUT JOINT & POINT VERGS .
315 ONE BRICK WALL FACED BOTH SIDES

Figure 17. TYPICAIL OPERATIVES TARGET SHEET FOR TRADE—A.g 58
BPICKLAYER. A )
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6.5. SETTING THE CRITERIA FOR MEASURING THE EFFECTIVENESS OF
THE NEW SYSTEM.

The system as a whole would be considered a success if it
could be wused by a number ofvthe collabofating firms to
integrate their estimating, targetting and planning systems.
The criteria for measuring the advantages of using the new
system were set down during the initial discussions with the
firm and are summarised below. (See Section 3.4.)

Produce Tenders. (See Section 3.4.1.)

i) Accuracy of standard 1labour outputs stored for
estimating. How comprehensive was the file of standard
operations?

ii) The amount of reliable feedback information obtained.

iii) Time and effort required to produce estimates.

iv) Amount of information available for wuse during
contract management.

v) Accuracy and consistency of estimates produced
throughout firm.

vi) Ease of updating of standard information particularly
’material prices.

Production Management. (See Section 3.4.2.)

i) Ease of extracting information from the estimate.

ii) Amount of management information available, which was
directly related to the estimate, particularly planning
information.

iii) Labour productivity on site was low and
uncontrollable.

iv) The amount of labour costs and output feedback
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information obtained.

vi The amount of staff time required to administrate the
control systems.

Manage Finances. (See Section 3.4.3.)

i) The speed of obtaining reliable cost control figures
for use during construction.

ii) Amount of control over‘direct labour costs.
To quantify the improvements in terms of cost or hours saved
was difficult.as the detailed information required was not
available. = To assess any improvements,  subjective
comparisons were made between the old manual system and the

new system for the criteria above.

6.6. EFFECTIVENESS OF NEW SYSTEM IN USE.
Produce Tenders (See Section 3.4.1.)

i) The standard operations file contained more than
eighty per cent of operations in value, for typical
contracts. Any 1less would have made the system too time
consuming to use as lots of rogue Qperations would have to
be created. Outputs. were based on feedback information
obtained from a small builder who had analysed labour
productivity on site. The system had the flexibility to
allow individual builders to alter and build Qp the
operations file to match their own requirements.

ii) Reliable accurate feedback information could be
obtained which was directly related to information held in
the estimate, particularly regar&ing labour details and

outputs for work contained in targets.
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iii) A time trial to investigate how long it took to input
a whole estimate was to be determined later. During testing,
the preparation of estimates took slightly more time than
producing them manually because of the searching for
relevant operations through the database and the kefing in
of the operations details. Also, a large percentage of
rogue items had to be input as the standard operations file
was not sufficiently comprehensive at that time. Over a
period of time the percentage of rogue items fell as the
standard operations file grew.

However, when complete, the system saved time calculating
the total costs of the estimate, which allowed the estimator
to analyse the estimate using the sub totalled costs. As all
the calculations were done automatically, errors caused by
manual calculations decreased. Staff time was saved from not
having to do any calculations or produce typed copies of
estimates for in-house and clients use.

For estimating similar types of contract the system was much
quicker as whole estimates could be copied and altered
simply. |

However, the final estimate provided better contract
management information to compensate for any additional time
required at the estimating stage.

iv) The ease of updating standard information used for
estimating such as labour outputs was very simple and easy.
The system did not have any facility for storing material

prices as it was felt to be outside the scope of this
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project.

v) Estimates produced by different estimators would be
more accurate and consistent as they were built up from a
standard file of operations with outputs. The difference in
measuring techniques between estimators could not be
altered.

vi) Estimates were produced with an improved level of
detail and accuracy and all basic estimating information was
stored.

Manage Production (See Section 3.4.2.)

i) The format and structure of estimate, target and
planning information was similar which made extracting and
comparing information easier.

ii) If the contract was won, the management information

provided was ideal for planning and controlling contracts.
All management information was obtained by inputting the
requirements in terms of the operations required, factor to
be wused and whether it was intended for management or
operative use.
The system provided the time in manhours for each operation
and trade, which enabled contracts’ managers to calculate
the durations of operations. This information could then be
used to draw up simple programmes and determine schedules to
help manage cpntracts.

iii) Targets directly related to the labour content in the
estimate could be obtained for use in incentive schemes.
Target reports were built up automatically, showing only the

information required. Over a period of time, labour
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productivity shoulad rise due té offering realistic
incentives based on the estimate figures for all contracts
and Dbetter overall control of 1labour costs.

iv) If targetting and planning information was used,
feedback information obtained from the operatives target
sheets could be used to ascertain whether the outputs in the
operations file were reasonably accurate. The information
needs to be collected over a period of time so that the
variables that affect the figures can be determined, such as
conditions on site, amount of work to be done and location.
However, this information should be easier to obtain as both
estimating and production management functions were
integrated through the units of production, operations.

v) The time spent obtaining relevant production
management information from the estimate was greatly
reduced. The amount of re-sorting and re~calculating
information related to the estimate was minimal. The amount
of staff time required to obtain all management information
was small as typing of reports was done automatically.
Manage Finances (See Section 3.4.3.)

i) Cost control, primarily related to labour costs was
improved in terms of speed of feedback and the amount of
detailed information obtained. The system should enable
contractors to establish better cost control systems by
using the estimate and managemeﬁt information as a

foundation upon which contracts costs could be controlled.
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6.7. POSSIBLE FUTURE DEVELOPMENTS FOR THE NEW SYSTEM.

There are a number of possible developments which would
improve the system. These would be simple to implement as
the data was stored in structured files (ASCII) and provided
future developments structured the additional data.
correctly, no problems are envisaged.

It should be possible to link the new system into standard
micro computer packages.

A useful development would be to produce an integrated
database system in which all the data was stored in
structured files. Consequently, information would be stored
in the most efficient manner as redundancy has been reduced
to the minimum. Any procedure could then be written using
the information held in the database. Possible procedures
and expansion to the database are outlined below.

Produce Tenders- It would be possible to build up database
files for labour, plant, material and subcontract resources
and link these to the system along with details of suppliers
and sub contractors to produce an integrated estimating
system. This could be extended to provide database files
holding standard information about contracts, estimates and
tenders completed éﬁd other such information.

Procedures could then be written to provide information for
purchasing materials and sending quotes to suppliers or
sub-contractors.

The sophistication of the estimating procedures could be
impro&ed to offer a more flexible approach to the input of

the labour, plant, material and subcontract data.
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To make the estimate more useful, it could be split into
sections and management reports produced for specific
sections. This would enable firms to split estimates into
logical sections so providing them with more relevant
information.. For example, the estimate could be split ihto
elements of the building or into separate locations.

Another wuseful enhancement would be a facility to combine
estimates togéther. Estimates for standard elements of
buildings could then be produced and combined as required to
produce a full estimate.

Manage Production- It may be possible to 1link standard
packages to the system to provide management reports for
planning and scheduling. An integrated production management
system for contracts related to estimates could then be
developed.

The procedures themselves could be more sophisticated in the
handling of variation orders as at the moment a new estimate
has to be created representing the variation order and then
comparisons made with the old estimate.

Feedbéck information could also be integrated into the
system. Data collected on site could be input to the system
and feedback reports produced. These could take the form of
variance reports where estimated values are compared with
those achieved.

Manage Finances- The basis of the financial system would be
the estimate. Cost control and financial reports could be

produced from a database designed to integrate such
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information with the estimate information. Standard micro
computer packages could also be added to enable cost control
to be achieved and variance of cost reports produced to
highlight overspending in particular trades or operations.
Other wuseful functions could be usefully integrated are

interim valuations and final accounts.
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CHAPTER 7.

CONCLUSIONS.

The research hypothesis stated that whilst information for
estimating, targetting and planning was derived from
separate sources it should be possible to integrate these
activities by using standard data and database management
techniques.

Initial research highlighted the traditional definition of a
small firm din the construction industry was becoming
inaccurate due to changes in the industries characteristics.
These were mainly caused by a large increase in the use of
labour-only subcontracting and the dramatic affects caused
by the recession on the economic and market conditions.

The basic problems for the four collaborating firms were due
to estimates not being consistent and being built up from
experience with little or no feedback pertaining to outputs
or costs achieved on site. Planning and targetting was
usually based on general experience and not the estimate

information.

7.1. SMALL BUILDING FIRMS HAVE SIMILAR LOGICAL STRUCTURES.

Structured systems ahalysis provided a methodology which
gave clear, 1logical models of how firms operated. The
methodology was particularly useful for producing graphical

representations rather than the usual massive amount of
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written documentation.

When firms’ physical organisation structure and management
systems were analysed they were all different in virtually
all aspects.

However, when the models for each case study were compared,
a similar pattern emerged. Every firm carried out similar
functions and activities to produce tenders and manage
production. Information flows which linked the activities
were similar in terms of what information was used and 1its
sources and destinations.

It was concluded that even though small building firms have
different physical chafacteristics, their methods for
controlling the construction process all rely on similar
functions and these use, store and transfer similar
information in similar Ways. Therefore, it was possible to
draw up a standard model representing a small firms logical

structure.

7.2. SMALL FIRMS MAJOR PROBLEMS WERE RELATED PREDOMINANTLY
TO LABOUR COSTS.

When the firms’ problems relating to estimating, targetting
and planning were 1investigated wusing the structured
analyses, it was confirmed that they tended to use separate
sources of data for management.

The information was not co-ordinated which resulted in
re-sorting and re-calculating of information. This required
a lot of staff time and created problems for the firms as

staff resources were usually insufficient to carry out all
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the necessary work. This problem was worst for controlling
labour costs as material and sub contract costs were
controlled by checking that the final payment was equal to
the original quote, allowing for variations. Labour costs
were estimated from general experience and no direct
feedback from site was obtained from which some control

could have been maintained.

7.3. INFORMATION WAS NOT CO-ORDINATED FOR USE IN A NUMBER OF
FUNCTIONS.

The general model proyided a detailed standard logical
representation of small building firms. When the general
model was related to the original problems, a number of
conclusions wefe put forward.

The wuse of information was not co-ordinated between the
functions properly. Fundamental estimating information
which was required for producing plans or targets was not
included in the estimate document. When the estimate was
used for production management a number of suppositions had
to be made to produce any useful information. To be of any
value the data used throughout the functions had to be fully
co-ordinated to minimise re-sorting and re-calculation.

The information used was not stored effectively, as
throughout the system the same data items were stored more
than once, sometimes with different values and was not
classified or indexed into sub groups. This meant that whole

files had to be searched to sort out relevant information,

150



usually by 1laboriously searching through the file for a
description or name.

A more efficient system could be designed by co-ordinating
and structuring the information efficiently so that

effective control and feedback procedures can be set up.

7.4. CO-ORDINATING THE NEW SYSTEM AROUND OPERATIONS.

The general model provided a suitable basis for designing
the activities and information flows for the new system.
The most effective way to co—ordinate the information was to
produce a standard 1list of production orientated operations
from which estimate and management information was derived.
In this way all information was obtained or derived from a
single source, which enabled an accurate feedback system to
be set up.

A 1list of standard operations was madé up for wuse on
alteration, repair and refurbishment contracts based on
operations. This was discussed with the builders and it was
concluded that the format was suitable for use with the
proviso that the system had sufficient flexibility to allow
individual firms to build up and alter the database to match
their own requirements.

It was decided to store an output for each operation in
terms of ‘hours per unit’, rather than a unit cost. When
outputs had been established they would rarely need
changing, unlike unit costs which would need wupdating
regularly. The standard output was used to generate all

labour information. A number of sources of information were
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investigated to determine the basis on which the outputs
should be calculated. A statistical analysis of four price
work study data was analysed from a number of sources but to
convert it into a suitable format would have been far too
time consuming and would probably constitute a research
project in its own right.

It was concluded that a 1list of operations matched to
individual firms requirements could be used to co-ordinate
the functions but further work was required to find a

suitable source for output information.

7.4.1. STRUCTURING THE NEW SYSTEMS INFORMATION.

- Database management techniques provided a logical
methodology for transforming the practical requirements - of
the new system model into a format suitable for
implementation wusing a micro computer with a database

system.

7.5. IMPLEMENTATION OF THE NEW SYSTEM.

The strategy for developing the new system confirmed the use
of structured systems analysis with data co-ordination and
database management techniques to be suitable for the
building industry.

The new file structure and database consisting of operation
details was implemented on a micro computer to assess the
success of the development techniques and the practical

uses of the new system.
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The computerised system allowed individual builders to;

i) Modify and build up the standard file of operations
and outputs to suit their own requirements.

ii) Build up an estimate made up of standard and rogue
operations. Each operation in the estimate had details of
unit rates for labour, plant and material and a subcontract
sum. A unique labour output and target section could be
applied to each operation.

iii) Produce similar estimates very quickly as estimates
could be copied from a previous similar one.

iv) Produce fully priced estimates for the firms own use.

V) Produce estimates for clients with a percentage markup
for overheads and profit.

vi) Access planning and targetting information for
management or operatives based on;

a) The whole project.
b) A whole trade.
c¢) Target sections as set up for each contract.

d) An ad hoc collection of operations.

7.6. BENEFITS OF THE NEW SYSTEM IN USE.

The practical benefits to small firms were many and varied.
Initially the production of estimates would take slightly
longer than usual as the operations file would need altering
to match their requirements. Also the estimator would not be
fully conversant with the systems characteristics. However,

it was envisaged that after a short period of time the
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system would save firms time and produce more accurate,
relevant information.

When initially tested the database included over eighty per
cent of operations in number and value for refurbishment and
alteration contracts. As the database expands through the
inclusion of rogue items this proportion will increase. The
system automatically calculated the costs of each operation
and total costs and produced copies suitable for the firm
and client. Similar estimates were much quicker to produce
as the information was already stored and only details had
to be changed.

In the opinion of the participating firms, the time taken to
prepare estimates was approximately the same time as before,
but they were more accurate and there were no arithmetic
errors. In addition the system provided much relevant
management information automatically which was one of the
objectives of the research. (Oxley and Westgate:1985)
Management reports were produced in an ideal format for
targetting and planning related to the estimate document.
The system achieved the main aim of the project, to set up
an integrated estimating, targetting and planning system
based on a standard set of data.

Another advantage was that clerical staff time was sgved due
to the automatic calculating of estimates and targets and
the automatic printing of estimates and reports.

The system would enable small building firms to improve the
control of labour outputs and costs, provide incentives to

operatives, obtain feedback information more quickly and
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more accurately and enable staff to carry out more complete
analyses of work in terms of cost and output. This goes a
long way in reaching the builders objectives for the system.
The system itself proves the validity of the hypothesis that
one source of data can be used to produce estimates which
can then be used to create related management reports if the

data is structured correctly.

7.7. RESEARCH RECOMENDATIONS.

Overall, the design of the system confirms the validity of
the hypothesis that estimating, targetting and planning
could be integrated wusing standard data and database
management techniques,

The major limitation of the system was the lack of
sophistication when estimating. This was due to restrictions
placed on wusers by the software written, which was a
reflection of the shortage of development time rather than
an 1inherent weakness in the hypothesis. Future versions of
the system could be written which allowed greater
flexibility and sophistication for estimating, targetting
and planning and related functions. To gain the full
advantage of these additions thorough research would be
required to establish whether the extra functions were
worthwhile and the best method of implementation. See
Section 6.7.

Through the general success Qith the development and

practical wuse of the new system, a number of possible

155



enhancements and future developments were identified as
follows; |

i) Production of a more sophisticated and flexible
system which would allow firms to match the system to their
operating requirements.

ii) Provision of accurate labour output information for
inclusion in the standard operations file.

iii) Provision for integrating the system with related
contract management functions. The most productive extension
would be to integrate the planning of a number contracts as
all the information required is now stored on file.

If a targetting system was in use, target data received from
site could be keyed in to produce reports of outputs
achieved, total costs and savings.

Other functions which could be added include interim

valuations and final accounts to improve cost control.

156



REFERENCES .

Ashworth,A.:1980, The Source, Nature And Comparison Of
Published Cost Information, Building Technology And
Management, March 1980.

Ashworth,A.; Skitmore,R,M:1983, Accuracy In Estimating,
CIOB Occasional Paper No. 27.

Barfield,T.:1982, Producing An Accurate Beakdown 0f Costs
Quickly, Building Trades Journal, May 20, 1982.

BAS:1968, (Seminar Notes) Management Techniques In Action,
. March 20,21, 1968.

Bennett, Franklin:1967, Statistical Analysis In Chemistry
And The Chemical Industry, Wiley.

Bindslev,B.:1974, CBC Systems and Sub-Systems, Proceedings
CIB Symposium Assessing The Economics O0f Building, Dublin.

Blain,B.C.R.:1978, Work Study As An Aid To Estimating, CIOB
Estimating Information Service No.30 Autumn 1978.

Bolton,J.E.:1982, The Future O0f Small.Businesses: A Review
Of Developments Since The Committee 0f Inquiry 1969-1971,
Journal Of The Royal Society 0f Arts, May 1982.

Braid,S.R.:1984, Importance Of Estimating Feedback, CIOB
Technical Information Service, Estimating No. 39.

BRS:1969, A - Study 0f Coding And Data Co-ordination For The
Construction Industry. Building Research Station, Ministry
Of Public Building And Works.

BRS(J.R.Britten):1969, Contractors’ Management. Current
Paper 9/69.

BRS (E.R.Skoyles):1969, Examples From Bills 0f Quantities.
(Operational Format), Current Paper 47/69.

Burch and Strater:1974, Information Systems: Theory and
Practice. Wiley. 1974.

Chatfield,C.:1983, Statistics For Technology : A Course In
Applied Statistics, Chapman And Hall.

CICA:1984, More Computer Programs For Construction
Management.

CIOB:1983, Code 0f Estimating Practice.

157



Colley,S.:1985, Building A Kind Of Success Story,
Computing, February 28, 1985

Comprehensive Book Of Rates:1984, New Comprehensive Building
Price Book, Wessex (Electronic) Publishing Ltd.

Cooper,D.A.:1970, Integrated Measurement, Construction
Technology, June 1970.

Day,R.H.:1981, Use O0f Computers In Construction Management,
Building Technology And Management, September 1981.

De Marco,T.:1980, Structured Analysis And System
Specification. Prentice ‘Hall Inc.

Deen,S.M.:1977, Fundamentals of Data Base Systems,
Macmillan.

DOE(Housing and Construction Statistics 1973-1983):1984,
HMSO.

DOE(Housing And Construction):1972, Structuring Project
Information,HMSO.

DOE(Housing And Construction):1971, (Working Party On Data
Co-ordination), An Information System For The Construction
Industry, HMSO.

DOE(NCC Standing Committee On Computing And Data
Co-ordination) Final Report:1979,Computing And Communication
In The Construction Industry, HMSO.

Fleming,M.:1980, ‘Contruction’ in P.S.Johnson (Ed) The
Structure Of British Industry. (St.Albans:Granada)

Forbes,W.S5.:1980, The Relevance 0f BRE Productivity Studies
To Estimating, Building Research Establishment (DOE)

Foster,d. Scott,A.:1981, Practical Problems With Standard
Labour Costing, Management Accounting 1981.

Galitz,W.0.:1982, Handbook O0Of Screen Format Design, QED
Information Sciences.

Gorden,R.L.:1975, Interviewing: Strategy, Techniques and
Tactics. Dorsey.

Gorn,P.:1978, Management Development For The Small Firm,
Personnel Management, January 1978.

Grant,W.:1983, The Organisation 0Of Business Interests In The

UK Construction Industry. Department 0f Politics, University
0f Warwick.

158



Griffiths:1984, Griffiths Building Price Book, 30 Edition,
Barton Publishers.

Harrison,R.S.:1982, Practicalities 0f Computer Assisted
Estimating, CIOB Technical Information Service, Estimating,
Number 11.

Hillebrandt,P.M.:1971, Small Firms In The Construction
Industry, Research Report No. 10, HMSO.

Lancashire,G.:1985, Selecting A Database, Computing The
Magazine, April 18, 1985.

Langford,D.:1985, Labour-0Only Subcontracting. Technical
Information Service No. 57, CIOB.

Lewis,M. :What Exactly Is A Database, Practical Computing,
May, 1983.

Manpower Research Group:1981. University O0f Warwick Manpower
Research Group, ‘Review Of The Economy and Employment’

McCaffer:1980, Increasing Efficiency - Will The Computer
Help? CIOB

McCaffer.R, Sher.W, Gellatly.G:1984,
Estimator’s Data and Standard Methods 0Of Measurement.

McCaffer.R and Sher.W
Management Control From Computer-Aided Estimating.
CIOB

Martin,Jd.:1976, Principles 0Of Data Base Management, Prentice
Hall Inc.

Moser,C.A. and Kalton,G.:1971, Survey Methods In Social
Investigation, Heinemann Educational.

Mendes,K.S.:1980 Structured Systems Analysis:A Technique To
Define Business Requirements. Slocan Management Review.
Summer 1980.

National Schedule Of Rates:1983, Society Of Chief Quantity
Surveyors In Local Government and National Federation Of
Building Trades Employers.

Norman.A.:1985, Project Cost Model, Construction Computing,
January and April, 198S5.

Norriss,K.:1984, Small Building Firms - Their Origins,

Characteristice And Development Needs, Occasional Paper
Number 32, CIOB.

159



Oxley,R.:1985, Incentives In The Construction Industry-
Effect On Earnings And Costs. The Practice 0f Site
Management, Volume 3, CIOB.

Oxley,R. and Westgate,S.:1985, Meeting The Needs Of Smaller
Firms. Building Technology and Management, Dec. 1985.

SMM 6:1979, The Royal Institution 0f Chartered Surveyors and
The National Federation Of Building Trades Employers.

Spons:1984, Spons Architects’ and Builders’ Price Book 1984,
E. And F.N.Spon.

Trimble ,E.G.:1984, Construction Management Programs For
Microcomputers. Specific Applications. SERC, Final Report.

Vickery,B.C.:1968, Theory Of Classification, Proceedings
International Symposium On Information Flow In The Building
Process, 0Oslo 1968.

Wootton,A. :1982, Measurement of Construction Site
Performance And Output Values For Use 1In Operational
Estimating. Paper In Transactions Of Building Cost Res.
Conference, Portsmouth, Sept 1982.

160



BIBLIOGRAPHY

Accounting In The Construction Industry.
P. Padget. 1
Framework Series In Accountancy, ICMA and CIOB.

An Analysis Of The Contractors Estimating Process.
B. Moyles.
M.Sc. Thesis, Loughborough University.

An End Users Guide To Database.
Jd. Martin.
Prentice Hall, 1981.

"Are We Too User Friendly.
L.J. Engleken.
International Construction, May 1984.

A General-Purpose Data Processing System For Estimating.
L.G. Holes, R. Thomas.
CIOB, Estimating Paper, No.9. 1982.

A Structured Approach To Programming.
J.K. Hughes and J.I. Michtom.
Prentice Hall, 1977

Computers In Construction.
Contracts Journal, Aug 25, 1983.

Computer Aided Estimating.
J.L. Miller.
CIOB. Estimating Information Service, No.35.

Computer Aided Estimating.
D. Potter and D. Scoins.
CIOB, Estimating Information Service, No.7, 1982.

Construction Management Control With Microcomputers.

G. Suckarieh.

Journal 0f Construction Engineering and Management, Vol.110,
No.1l, March 1984.

Construction Productivity.
F.J. Drewin.
Elsevier

Construction To 1990, Building and Civil Engineering
Economic Development Committees, NEDO.

Designing Systems For People.

L. Damodaran, A. Simpson, P. Wilson.
NCC and Loughborough University.

lel



Developing An Integrated System.
A.R.Burrows.
Construction Computing, April 1983.

Estimating Directly From Drawings.
R. Day.
Construction Computing, April 1985.

Estimators’ Data and Standard Methods 0f Measurement.
R. McCaffer, W.D. Sher, G.M. Gellatly.
CIOB, Construction Papers Vol.2, No.2.

Glossary Of Terms Used In Work Study and Organisation and
Management.
BS 3138:1979.

Installing and Implementating A Computer Aided Estimating
System.

A. Ventura.

Construction Computing, July 1984 and October 1984.

Introducing Computers,
NCC.

Keywords.
P. Miller and M. Roberts.
Building, Sept 28, 1979.

Microcomputers For Contractors Valuations.
E.G. Trimble. ,
Building Technology and Management, May 1982, Vol.20, No.5.

Micros In Construction.
Construction Industry Computing Association. 1981.

More Computer Programs For Construction Management.
Construction Industry Computing Association. 1984.

Modern Construction Management
F. Harris and R. McCaffer
Granada, 1977

Money The Only Motivator.
K.I. MacKenzie.
Building Technology and Management, May 1984.

Network Planning For Building Construction.
W.R. Martin.

Heinemann.
Options In Estimating.

P. Barton.
Construction Computing, April 1984.

le2



Producing An Accurate Breakdown 0f Costs Quickly.
T. Barfield

Buiding Trades Journal, May 20, 1982.

Production Analysis Applied To Work Improvement.

J.R. Broomfield, A.D. Price, F.C. Harris.

Proc. Institute Of Civil Engineers, Part 2, 1984, 44, Sept,
379-386.

Productivity The Key To Control.
R.M.W. Horner.

CIOB, Site Management Paper, No.6. 1982.

Project Planning and Control.
A. Lester.
Butterworths.

Relevance 0f Information Syntax To Computer Data Structures.
DOE, PSA.

Setting Up A Work Study Department With Targets.
B. Davies and A. Warrington.
Building Trades Journal, Jan 18, 1980.

Small Computer Systems & Their Application In Construction.
Institute O0f Civil Engineers.

Proceedings From I.C.E. Conference 1980.

Small Contractor Experience In Microcomputing.
Brenda Wroe
Building Technology and Management, Dec 1982, Vol.20, no.ll.

Structured Analysis (SA): A Language for

Communicating Ideas.

D. T. Ross. AND

Structured Analysis for Requirements Deflnltlon.

D. T. Ross and K. E. Schoman Jr.

IEEE Transactions on Software Engineering. Vol SE-3. No.l.
January 1977.

Structured Systems Analysis: Tools And Techniques.
Chris Gane and Trish Sarson.
Prentice Hall Inc. 1979.

Structuring Project Information.
M. Phillips.
Construction News Magazine, Oct 1976.

Systems Analysis
A, Parkin
E. Arnold, 1982

The Principles Of Incentives For The Construction Industry,
Advisory Service For The Construction Industry.

le3



Thoughts On A Standard Code For The
P.B.J. Crisp
Chartered Surveyor 98(9), 1966

Work Analysis and Pay Structure.
T.M. Husband.
McGraw-Hill.

Working With dBASE II

M. de Pace
Granada, 1984.

lo4

Building Industry.



APPENDICES.
CONTENTS.

APPENDIX 1. CASE STUDIES OF FIRMS STUDIED IN DETAIL.

Initial Study Of A.

.1. History Of A.

.2. Organisation And Management Structure 0f.A.
Structured Analysis Of A‘s Major Functlons
Problems With A‘s Systems.

Initial Study 0Of B.

.1. History Of B.

.2. Organisation And Management Structure 0f B.

. Structured Analysis O0f B’'s Major Functions.

. Problems With B‘s Systems.

Initial Study Of C.

.1. History Of C.

.2. Organisation And Management Structure 0f C.

Structured Analysis Of C’'s Major Functions.

Problems With C‘s Systems.

Initial Study Of D.

.1l. History Of D.

o o

HH\OCD\)\]\]O‘U'I»P‘P»PL\JNI—‘HI—‘

O

HPJPJHI“PJHldk‘HFJhJHrkoHFﬂ
O e o

. . * e .

H
. .

o
N O

Structured Analysis 0Of D’s Major Functions.
. Problems With D’s Systems.

APPENDIX 2. PROCESS/INPUT/OUTPUT ANALYSIS SHEETS.
APPENDIX 3. ANALYSIS OF OUTPUT DATA.

APPENDIX 4. DEVELOPMENT OF MEAT AND A DATABASE OF
OPERATIONS.

. Final Indexed Database Of Operations.

. Estimate For Labour Costs Only.

. Final Contract Documents And Typical Reports
Produced From MEAT.

PN
W N -

.2. Organisation and Management Structure 0f D.

Initial Database Sent To Firms For Discussion.

94

106
107
114
122

124



APPENDIX 1.

1.1. INITIAL STUDY OF A.

1.1.1. HISTORY OF A.

A was formed in 1916 as a small propérty repairing business.
From 1916 to 1957 it developed into major property repairers
and renovators of houses. In 1957 it became a limited
company and started to diversify into general contracting as
the size of the renovations market decreased. It steadily
grew until 1970 and‘since then has not changed. The majority
of their work was in repairs, small works and general
building contracts upto £1 million, with an annual turnover
of £2 million. Specification and drawing contracts amount to

approximately 50% of the total turnover.

1.1.2. ORGANISATION AND MANAGEMENT STRUCTURE OF A.

The »organisation was headed Dby a chairman and three
directors who each control separate departments, estimating
and surveying, production management and finances.

The financial director was tesponsible for all financial
forecasting and control of the company finances. He was
helped by an assistant and two clerks.

The estimating and quantity surveYing director was
responsible for producing the tenders and handling the
surveying for each job, with the help of an assistant
surveyor. See Figure Al.1.

The work tendered for was divided into three sections;-



small contracts for jobbing, maintenance and small

contracts; large contracts for large or complex jobs and PSA

work for government funded work.

Cortvact Managere
Foremen

Produchion
Divector

Buyer

e

Assistrt Q.S .

Chaivman
QS. ond

Figure Al.1. ORGANISATION STRUCTURE FOR 'A',

F‘In . ® l uo l
Clevical ShufP




If the estimator needed quotes for items of plant, material
or sub-contractors he gave the buyer all the information who
obtained the keenest quotes and prices.

If the workload for taking off and estimating was high the
financial director helped out.

Once the estimate had Dbeen finalised and a total
calculated, the estimating and financial directors would
check and finalise the estimate to see that everything had
been priced for and a reasonable rate of return could be
expected.

The production director was responsible for the management
and profitability of Jjobs after the tenders had been
produced. He supervised the work of six contract managers
who handled the day to day running of the contracts and the
buyer made out orders for any materials, plant and sub
contractors items needed.

Once a tender had been accepted, all the tender and contract
informatioh was handed to the production director. He
allocated the job to a contracts manager and then they
informally sorted out a basic method and plan of
construction. The contract manager was responsible for the
management of the contracts so that they finished on time
and within budget.

The larger sites were run by foremen who organised the
labour and materials.

Measurement of the work on site along with all the surveying

was the responsibility of the' estimating and surveying



director.

1.2.STRUCTURED ANALYSIS OF A‘s MAJOR FUNCTIONS.

See Figure Al.2 Function Matrix and Figure Al.3. Information
Flow Diagrams.

Figure Al.2. Function Matrix Diagram For A.

RESPONSIBILITY CHR FIN EST ASS PRD CON

MAN DIR .05 0S DIR MAN BUYER
DIR

FUNCTION

BUILDING. X X X

FINANCIAL ACCOUNTING

AND MANAGEMENT

Job costing and accounts.
Financial forecasting.
Financial control

AKX XX

PRODUCE TENDERS.
Administrate enquiries. X
Take off

Obtain quotes.
Build up rates.
Complete and check tender. X
Complete and check estimate.

™

XX XK XM
P I

PRODUCTION MANAGEMENT
Plan and organise work.
Calculate incentives X
Manage labour.

Manage sub-contractors.
Buying plant and materials.
Surveying.

Progress reporting. X

XKoo XXX X
XK XX

e
>
"










¢6€E<






I+ "
" 65 ()1712 (<3 9 2)"

02 ; (7(% 7: 7(6 2)1 571 (> 6 92%1'9) 5762 102 62% ) '()
74'31 2071 ?'9B 1' 12(629 ;'9 7(6 20 %0 89')82%1 A2 12(629
©)1) 1' 42 831 '("

" 7B2 ;"

. 102 D'4 ?7) 47)26 '( 7 )82% ; %71 '( 7(6 697? (> 102

?'9B 125) ?292 527)3926 7(6 7( 2)1 5712 6'%352(1 89287926"

02 2'9B 27) 17B2( ';; ( 1295) ' '82971 '() :'')2:=
(B26 1° 20 %0 ?292 >9'3826 1'>21029 4= 19762 7(6
7997(>26 ( 102 9'3>0 '9629 '; %'()193%1 '(" 22 >392

non

" 417 ( P3'12)"

$0 :2 ?'9B (> 109'3>0 7( 2)1 5712 102 2)1 571'9 92<3 926
<3'12) :'9 89 %2) ;'9 102 )388:= '; 8:7(1 57129 7:) '9 )34
%'(197%1'9) 1' 6' 102 ?'9B" 02 2)1 571'9 %'::7126 7:: 102
(;'9571 '( (22626 ;'9 )2879712 <3'12) 7(6 >7A2 10 ) 1' 102
43=29 20')2 92)8'() 4 : 1= 1 27) 1' >21 102 B22(2)1
8')) 4:2 89 %2)" ; 89 %2) '9 <3'12) 2292 ('l 92%2 A26
<3 %B:= 2('3>0 102 2)1 571'9 831 (0 ) '?( ; >392 3(1
102 <3'12) 2292 92%2 A26"

"3 :6 18 712)"

I(1 9712) 2292 43 :1 38 ;9'5 :74'39 8:7(1 57129 7: 7(6
)34 %'(197%1 %')1l) 7(6 <3'12) 4= 102 2)1 571'9 3) (> 0)
>2(297: 2C829 2(%2"

@"+'58:212 (6 +02%B )1 5712"

'9 :79>2 %'(197%1 ?'9B 102 2)1 5712 ?27) 89 %26 (21 ? 10 102

579> ( 76626 71 102 2(6 431 )57:: %'(197%1 ?'9B ?7) 89 %26



>9')) ? 10 102 579> ( (%:3626 ( 102 :74'39 9712"

'9 7 %'(197%1) 102 2)1 5712 ?7) %02%B26 1' )22 1071
2A29=10 (> 076 422( 89 %26 ;'9 7(6 102 9712) 2292 %'992%1"
(= 9712) '9 <3'12) 1071 )22526 0 >0 2292 %02%B26 7(6
7:12926 '9 92 )345 1126 ; (2%2))79=" 22 >392 "
"+'58:212 (6 +02%B 2(629"

79> () ;'9 ?2'9B ?292 )34D2%1 A2:= )21 4= 102 2)1 571 (> 7(6
» (7(% 7: 6 92%1'9) 17B (> (1' 7%%'3(1 102 ?2'9B 1=82
%'5821 1 '( 579B21 %'(6 1 '() 7(6 102 892)2(1 ; (7(% 7:
Y1712 '; 102 ; 95 ?2'9B26 '31 ;9'5 102 ; (7(% 7: ;'92%7)1
)0221)" ;7 12(629 ?7) (2>'1 7126 '9 7( 2)1 5712 ; >392 ?27)
1' 42 9263%26 102 ; (7(% 7: 6 92%1'9 ?'3:6 42%'52 (A':A26
( 62(1 ;= (> 8')) 4:2 125) 7(6 9712) 1071 %'3:6 42

9263%26"



17 0'?;1 "1' 1,E%B,; 3

-e:!M: ":'A=G

F &MA1(""

? GEB F H DF8B 7?? F+ BCD AFDB 7, AB+D
?7TE . F.



L +1'$ .10 1203 425

111 a Aal! A 6
6 $
", 2?2f;M=AF ]N110 A3 " 47
| < 7D 9 39 -3%#0%02

#2" ; !’%E!

1'73 2" ;1256

9a #E5$%& 3> F)
W: 3)0\
i K E K UMNU FTg
AL 93 9 ;2 -D8=D+: ( )* +, $ ,
h' i " 7aS! a
K-4 ?2e'? 7":$9:2" U >"E _'M ! h
m n 9 /Ou $ |||!| EUE.E™" *
A 4336+ 0T ™
00; < 2%= =
Mz
;s K
L :=MAO01l M%=N=( FXx< &A0<PM

il

? GEB F H DF8B 7?? F+ BCD AFDB 7, AB+D ?7E

"UL1GOA .7 I' % D ]23
6Z b
3% > @7?" $ 179+IB3UMAI
"N Q" A 3W 1% 1% 3UC&B
"1-9/1P'GLGU

37T +



#>&
A49 12U
M1 0 A T7A %3 "
. & " <M< C T 1$ Aosuuuu
Q & ?@?U<0: "N "
+D 4 fU \ %:;1U EM ~
f1:9 4#% ! U 4:12A™
@ 3;: D93U 4 %+)77
g9;CEGY9ELT " " Y E+;: D =!A) =
$UEAFAe+ 7=)"+W 0 92'D7 ;1CA Uy"
82-! et 420 B %&&F22 % 4
R .SR P D14
o 7
6BC
7.1 J
V. ? GEB F H DF8B € AFDB 7, AB+D ?7E
:,+GE' 2 1 D27 %A6 #! 'F%UEe
@ . "MNMNMEW 64 A% #WO0 X
&-&. &
12%9'
"-Q+Q 'C:6D;:*"" 3%(, - $ &?0 +EF
K ™ Gl20 "
78&

Al



|+ "

"7 (>

11:2 ;'957: 8:7(( (> ?7) 6'(2" $02( 1 ?7) 6'(2 7 ) 58:2
479 %0791 )0'? (> 102 57D'9 19762) 7(6 )34 %'(197%1'9) 27)
6972(" ; 179>21) 2292 %7:%3:7126 ;'9 7 %'(197%1 7 ?22B:=
479 %0791 ?7) > A2( 1' 102 '82971 A2) '31: ( (> 102 9 ?'9B
7(6 179>21) ;'9 102 (2C1 1?' ?22B)" 22 >392 "@" 0'91
295 :7(( (> 7(6 79>211 (> '%352(1"

"$7:%3:712 79>21)"

79>21) 2292 '(:= %7:%3:7126 ;'9 7 :2? %'(197%1) 3)37::= 4=
102 ; (7(%2 6 92%1'9 7) 102 %'(197%1 57(7>29) 7(6 89'63%1 '(
6 92%1'9) 6 6 ('1 07A2 1 52"

79>21 0'39) ;'9 ?'9B 87%B7>2) ?292 %7:%3:7126 ;9'5 102 (21

:74'39 9712) 3)26 ( 102 2)1 5712" 02 ?'9B 87%B7>2) 2292
47)26 '( )2879712 19762) '9 ': :'> %7::= >9'3826 '82971 '()"
22 >392 " " 79>211 (> '%352(1)"

" 9'63%2 34 +'(197%1'9) 7129 7: :7(1 %0263:2)"

02 %'(197%1 57(7>29) '962926 57129 7:) 7(6 8:7(1 4= > A (>
102 43=29 7 92<3 )1 '( '9629 )171 (> 6217 :) '; 102
57129 7: 7(6 8:7(1 (22626 7(6 102 92<3 926 62: A29= 6712"

"o 3= (> :7(1 (6 7129 7:)"

9'5 10 ) 92<3 ) 1 '( 102 43=29 '417 (26 %'5821 1 A2 <3'12)
20 %0 )71 ); 26 102 62: A29= 92<3 9252(1) 7(6 5762 '31 7(
'9629 ;'9 102 57129 7: 1' 102 )388: 29 '9 0 929 20
)345 1126 102 42)1 <3'12" 1)37::= 102 %'(197%1 57(7>29) >7A2
102 43=29 102 6972 (> 7(6 7)B26 05 1' 17B2 ';; 102
57129 7:) 92<3 926 7(6 '417 ( '9629) ;'9 7 8791 %3:79 6712

1' Y7A2 1025)2:A2) ?'9B"



L Al> >!3! M1L
?GBF M C!'7(DBE H% '()* 9
& U#-"S [ *hD



F: " DFEGBDD +G

&+ # +T?2> P%" $ 2 )
F M)
2* NA M Y *—< Z M & O
E' 3A6 ‘%D + E "
1+ a 16 1
al 1! * 4 aa&"T 6! 17)" T
7 6!M:P %C! 1:1"%A3 B
‘B & H
. 13a
" 3
J_
)V UX 9 X ~8DX U C \
MO M-% :OM%
1:% /
E=- '8 9 H& M] -
U ') ;#1'[ L/ # 0 E1+ MK
%'7'217
? % H &N 4 b< C,7
1 "o 9. COU]T: ;%-072" B |
C* Z:,8N7M OM& N N M K$
Uus9=M1 A 3P77[2"# 9A #
I N
"H# " $% I# " & # 2)]g 'Q
* Q<K <MFF <| MNF 7W H J#
EM ;.7 :% M

R &

,FK, KFD 7+C

@"+

0

%



- - 0<t /1 0# 1 012&
'™y ;) : 7--T9 %2M acc

> | %D7" /
19 M
& 90 1B :M ")6:N-437 UM U 8" @"+
u;w
'5-'  T7" '3 " D3A- 1-47>- &H& Y [ UV —@""
.C* W<8N7 ]JH&M USO R
/\ADE& Q -
:AG M+ EMZ 7 +P4# P _M_ AeO0 W: [".2 - 1y
)yC VvV 3 NYPFRU
_# i /
Mi<& ", &" <"K (_ 2) W )f y#
(776
%A A%M;1-+ W UM +' DJAA9e ;T' ;%E1 /
34

? GEB F ° DFEGBDD +G ,FK, KFD 7+C



@" 7(7>2 34 +'(197%1'9) " 7(7>2 74'39"

67= 1' 67= 57(7>252(1 '; 102 %'(197%1) ?7) 6'(2 4= 102
%'(197%1 57(7>29) ? 10 %' '96 (71 '( %'5 (> ;9'5 102
89'63%1 '( 6 92%1'9" 65 ( )1971 '( ': 7:: %'(197%1 %')1)
27) 4= 10922 )0221)

"$'9B57() 0221" 22 >392 "

+'58:2126 4= 102 %'(197%1) 57(7>29 '( )57:: D'44 (>
%'(197%1) 1' '31: (2 102 62)%9 81 '( '; 102 D'4 1' 102

'82971 A2" 02 '82971 A2 ?'3:6 2(129 ( 102 6217 :) '; 0)

0'39) ?2'9B26 7(6 57129 7:) 3)26"

"7(1 7(6 7129 7: 0221" 22 >392 /"

(A' %2) 2292 A21126 4= 102 43=29 7(6 )39A2='9 1' 57B2
)392 1071 102 6217 :) 2292 %'992%1 7(6 7::'%7126 1' 102
%'992%1 D'4" 02)2 2292 87))26 '(1' 102 %:29 %7: )17;; 20
;1126 (7 8:7(1 7(6 57129 7: )0221 ;'9 2A29= D'4"

" 92%1 74'39 7(6 34 +'(197%1'9) 0221" 22 >392 "."
102 :74'39 1071 076 422( 3)26 '( 7 D'4 ?27) ('126 6'2( '(
10 ) )0221 3(629 1) %'992%1 %712>'9="  :: 6 92%1 :74'39
(;'9571 '( ?7) 2(12926 ;9'5 102 1 52 )0221) 07(626 ( 4=
102 '82971 A2) 102 6217 :) '; 20 %0 2292 %02%B26 4= 102

%'(197%1) 57(7>29"



+r-

$#

OU1Re

"Ta

I

BC,E (D 7+

~ ot

? G EB F

E F

J

I

7TE8AF+C C!BBD

[G/ HI/

B /I



u3

NNA N

Fe

? G EB

F

S

(KF+D F+

AFDBE FKC C!BBD



£%

? GEB F

b EB,D KFa7 E F+
C!'BBD

Ca

,7+DEF,D7EC



9')) #:7 B

Fo 4

, 7CD %137: +:7 5 E7:32"™"™

KFa€? E < emommrmmnmo0Q7 "t " 11
gy gr
L LU L U 0976\/\/\/\
g e g7 g
Cg2()2) v n v
74'39'(:= 34 +'(197%1'9
20%2(175>2 66 1'"("" Z

92%1F '5 (7126
34 +'(197%1'9)

A F DBE F K C

(KF+D AN

? GEB F # ? +F+, WEDE7K CI!BBD

(EBK A +FE BC
D7DFK ,7CD FD
EBAFESC (D 7 1 "



" 39A2= (>"
02 10922 %'(19': )0221) 2292 3)26 1' %'(19': 7(6 %02%B
%')1) '( )12 7(6 102 (;'9571 '( ?7) 3)26 1' 57(7>2

D (7(%2)" 02 )39A2='9 3)26 102)2 10922 )0221) 1' A7: 6712
7(6 %'58:212 %:7 5) 67=?'9B) 7(6 2C197)" 217 :) 2292 )2(1
1' 102 %: 2(1) )39A2='9 7(6 102 7% %'3(1) )17;;" 02 )39A2='9
6 6 7:: 102 527)39252(1 ;'9 27%0 D'4 7(6 %'58:2126 7:: 102
2'9B (2%2))79= ;'9 A7:371 '() 87=52(1) 7(6 %:7 5) 1' )340
%'(197%1'9) 7(6 102 %: 2(1"

' 9%'(19': 102 ; (7(%2) '; 102 %'(197%1) 102 )39A2='9 5762

'31 7 ; (7(% 7: %'(19': )0221" 02 )39A2='9 %'58:2126 102)2
)0221) 5'(10:= ;'9 27%0 :79>2 %'(197%1 7(6 '(2 ;'9 7:: 102
)57:: %'(197%1 ?'9B" 1 )35579 )26 102 (;'9571 '( 2(12926

'( 102 10922 765 ( )1971 A2 %'(19': )0221) 4= 102 )39A2='9
"9 %' (197%1 7% %'3(1 (> 7(6 %'(19':: (> 102 %')1) '( ) 12"
22 >392 "
/" 9'>92)) 28'91 (>"
' 02:8 %' '96 (712 7:: 102 ?'9B %799 26 '31 7 89'>92))
928'91 5221 (> 7112(626 4= 102 6 92%1'9) 7(6 %'(197%1)
57(7>29) ?7) 02:6 2A29= 9 67=" 02 8398')2 '; 10 ) 5221 (>
27) 1' %' '96 (712 102 ; 95) 92)'39%2) 7(6 ) :A2 7(=
89'4:25)" 1 102 2(6 '; 102 5221 (> 7 )35579 )26 7%1 '(
92<3 926 )0221 ?7) 89'63%26 ?0 %0 '31: (26 102 89'4:25) 7(6
20' ?27) 92)8'() 4:2 1' 7%1 '( 1025"

-
"(7T(% T: '92%7)1 (>"
2:'92 102 )1791 '; 27%0 ; (7(% 7: =279 7 . (7(% 7:

'92%7)1 49'B2( 6'?2( (1' 5'(10) ?7) %7:%3:7126" 02 1'17:

@



'A290276) ;'9 102 (2C1 =279 2292 %7:%3:7126 ;9'5 102
892A '3) =279) 7%%'3(1 (> 6217 :)" ('9629 1' %'A29 102)2
; C26 %')1) 102 1'17: 75'3(1 '; ?2'9B (22626 1' 42 %'58:2126
27) %7:%3:7126"

'9 27%0 5'(10 '; 102 =279 102 75'3(1 '; ?2'9B (22626 ;9'5
27%0 )57:: 7(6 :79>2 %'(197%1 7(6 & 9'8291= 29A %2
>2(%=* ?'9B %712>'9= 1' %'A29 102 'A290276) ?27) %7:%3:7126
7(6 1' 10 ) 102 89'; 1 579> () 1071 2292 92<3 926 2?2292
76626" 0 ) (;'9571 '( ?27) )35579 )26 '( ;'92%7)1 )0221)

20 %0 2292 3867126 5'(10:= 7(6 102)2 1'17:) 2292 %'::7126
'A29 7 (35429 '; =279)" +'5879 )'() 2292 5762 421?22( 102
892)2(1 7(6 892A '3) =279) 829;'957(%2) ( 1295) '; 139('A29
7(6 579> () ;'9 6 ;;292(1 ?2'9B %712>'9 2)"

9'5 102 (;'9571 '( (%:3626 ( 102)2 ;'92%7)1 )0221) 102

c (7(% 7: 6 92%1'9 076>"'6 ; (7(% 7: %'(19': 'A29 102
892)2(1 ?'9B:'76 %78 17: ;:'? (> 109'3>0 102 ; 95 7(6 102
579> () 42 (> '417 (26"

"4 +')1 (> 7(6 %%'3(1)"

' 386712 102 ;'92%7)1 )0221) 7( (A' %2 )35579= 4''B ?27)
B281 93(( (> '( 7 5'(10:= 47) )" 0 ) '31: (26 47) % %')1)

7(6 579> () '417 (26 '( (6 A 637: %'(197%1) ;'9 102 5'(10
7(6 102)2 1'17:) 2292 %'587926 ? 10 10')2 '( 102 ;'92%7)1
yo221)"

02 (;'9571 '( ;'9 102 (A" %2)35579=4""B ?27) >:27(26
:9'5 102 D'4 %')1 (> (;'9571 '(" (7::D'4) 7 ; (7(% 7:
%'(19': )0221 ?7) %'58:2126 5'(10:= 4= 102 )39A2='9 :9'5

102 10922 D'4 %'(19': )0221) 20 %0 <37(1 ;= 7:: 102



57129 7:) 8:7(1 7(6 :74'39 3)26 '( 7 %'(197%1" 22 >392
$7>2) 2292 %7:%3:7126 4= 7 439273 )29A %2" 52 )0221) 2292
07(626 ( ?22B:= 4= '82971 A2) > A (> 6217 :) '; 20292 102=
076 ?'9B26 ;'9 0'? :'(> 7(6 2071 102= 2292 6' (>" 02
%'(197%1 57(7>29) %02%B26 102 6217 :) 7(6 831 7 %'(197%1
(35429 7>7 ()1 27%0 :74'39 125" 22 >392 " " 02 %')1

s 102 :74'39 ?7) 7::'%7126 1' 27%0 D'4 (102 ; (7(% 7:

%'(19': )0221 7(6 102 6217 :) )2(1 ';; 1' 102 439273 '( 7
27>2) )0221" 22 >392 " " 02 6217 :) 2292 )2(1 47%B
7:'(> ? 10 102 )17(6796 ?27>2 ): 8) 1' 102 ; 95" 22 >392

02 :74'39 %')1 6217 :) 2292 3)26 :'9 %7:%3:71 (> 67= 2'9B
'9 2C197) 7(6 )345 11 (> %:7 5) '( 1025"
"(7T(% T7: %%'3(l) (6 +'(19':"

02 >2(297: 7%%'3(1l) 2292 5762 38 4= 102 ; (7(%2 6 92%1'9

2 10 102 02:8 '; %:29B)" +'(19': ': 102 : (7(%2) '; 102
%'587(= 7(6 )2879712 %'(197%1) 2292 5762 5'(10:= 4=
7(7:=) (> 7(6 %'5879 (> 102 ;'92%7)1 )0221) ; (7(% 7:
%'(19': )0221 (A' %2 )35579= 7(6 102 10922 D'4 %'(19':

)0221)"



) A 4 O

1)EA"9U AUe$W JU!'= TU,M5'%1

@ <! a &3 44'E" 6'2 6%
7 S 9% :+]'3 ' D!4N?%7CQ-1%" +?7%D
T b < P W '1 F'FE?2T%" e
| < \'"FAM% UMEA6=MH # ;%' +E
3 7 % C1,#?7 P'63'W_ %" _AE UM]" M# F4fU;%™

1 AE W($F +A; D!-% '
*7:C +Dh 0 J N_6:A"$LE (WE% U 4"F-1
=w 4; AW4'(] * #%-4 MALK 'WEW E'+'U

M Y *<*MM)D MHMT = O I * I
TWwW (4 '%B 4818%L M_'7 $ h
0, 7 2+ = <=| =PC I<T
T J C 80Q C 6:=]CAM)5 &6 +:26
# MJ# ' 'D$ U%1l T
< 4 "'"U%A3]$ 64 PD
A * R #AD9133:'(+! ( 3:9' P48
., D 6 6
"$"$7C6 a0 )
= c21 % % A'A%%;%

E-%6 F7 3943 ._' 399% MU(76:41Z7 "=Ee(1;A
- % 2 1U$" &) ) )(? 2D
0l< E-TAF4-1 'N%N'7* (A% >>

e''11 " AU IKDe
X f,%%67 " 89:

? G EB F +*7 ,B C AAFEd C!BBD



Q z* 00 O

$ /
8348%/

</0 %.L:

aV])VB

$ (F2C

FDELWS

%19

3 #
< #
L
v
I
( 3 8
6 M
9
(
% 9 %, ?9
)&)!
wb U aumw

,OA L



/ ]
- 1 nh A H2 HH

%# < ED 2 # C , G
J J2 R =43 J, J H°

7d +FAI

%'59@ UJ

atw

43&";4<=1&< ;4
11:+W9_ 3 +

Coo) hads

['95

DFF7,

VTA(F+d + <

6$)52

&'()*+ *# 1A 7D

JTA(F+d + A TA



FGB C!BBD h:1E ? E@B(% D2MB

)

125)



- $ # ) "

I+
02 (;'9571 '( ( 102 2)1 5712 ?27) (7 ;'9571 20 %0 5762
1 8')) 4:2 1' 2'9B '31 479 %0791) 7(6 179>21) 92:7126 1'
102 2)1 57126 9712) ;'9 '82971 '()" 0 ) 12(626 1' 42 7
:74'9 '3) 89'%2)) 7) 102 '82971 '() ( 102 2)1 5712 076 1'

42 )'9126 (1' :'> %7: ?'9B 87%B7>2) ;'9 179>21) 7(6 102

179>21 ( 1295) '; 0'39) %7:%3:7126" 0) 27) A29=
(;92<32(1:= 6'(2 7) 102 ;956 6 ('1 07A2 102 )17:;
7A7 :74:2"

02 (;'9571 '( '( 20 %0 102 9712) 2292 47)26 %752 ;9'5
525'9= 7(6 >2(297: 2C829 2(%2 '; 9712) 3)26 42;'92" 31831)

"9 6 ;;292(1 '82971 '() 2292 47)26 '( )34D2%1 A2 7(7:=) )
' 102 ?'9B 7(6 92:292(%2 1' 89 %2 4''B) )3%0 7) 8'( )" 02
(;'9571 '( 3)26 1' 89'63%2 102 2)1 5712 ?27) :'3(626 '(
)34D2%1 A2 '8 ('()" ) (' ;22647%B ?7) >7 (26 ;9'5 7%137:
89'63%1 '( '( )12 102 2;:2%1 A2(2)) '; 102 (%2(1 A2
)% 0252 27) (‘1 7) >"'6 7) 1 %'3:6 42 ) (%2 (7%%39712
179>21) 7(6 :'? '31831) 2292 ('1 62(1 ; 26"

:10'3>0 %')1 %'(19': ;'9 102 'A297:: D'4 ?27) 7%0 2A26 7(6
102 579> () '417 (26 ;9'5 6 ;;292(1 ?2'9B 1=82) B('?( 10)
(;'9571 '( ?7) '(:= '417 (26 71 102 2(6 '; 102 %'(197%1"
02 7% %397%= '; %')1) 7(6 '31831) %'3:6 ('1 42 %02%B26 6'?(
1' '82971 '() :2A2: 632 1' 102 ?'9B 1071 27) (A':A26 (
)'91 (> 102 D'4 %')1 (> (;'9571 '( 7(6 7::'%71 (> 1 1' 102
'82971 '() ( 102 2)1 5712" ; 10 ) %'3:6 42 6'(2 10292
2'3:6 42 7 >'"'6 (6 %71 '('; 102 7%%397%= '; 102 9712)

?0 %0 ?'3:6 (%927)2 102 7% %397%= "'; 2)1 5712)"



!+ "
79 %0791) 7(6 179>21) 2292 ('1 89'63%26 ;'O 5')1 D'4)
42%73)2 102 89'63%1 '( 6 92%1'9 7(6 %'(197%1 57(7>29) 2292
1'* 43)= 57(7> (> D'4)"
- 2A29= D'4 ?7) 8:7((26 7(6 179>21) %7:%3:7126 7 (35429 °;
89'4:25) %'3:6 42 )':A26" 02 %' '96 (71 '( '; 102 ; 95)
%'(197%1) %'3:6 42 49'3>01 1'>21029 :276 (> 1' 7( (%927)2
( 2:; % 2(%= '; 89'63%1 '(" 02 2)1 571'9 2'3:6 >21
122647%B '(0) 9712) ;9'5 102 179>21) )21 7(6 7%0 2A26 '(
) 12"  9'63%1 A 1= ?2'3:6 '(:= (%927)2 0292 ; 102 (27
179>21) 1B (1' 7%%'3(1 102 : 95) 892)2(1 '31831)"
10292 )2  ':6 (2;; % 2(% 2) ?'3:6 42 %799 26 ;'9?796 (1'
102 (%2(1 A2 )%0252 7(6 '82971 A2) 2'3:6 >21 179>21) )21 '(

(2;; % 2(1 '31831 9712)"

92)2(1:= 102 '82971 A2) 4'(3) 2<37:) 7:: 102 0'39) 102=
07A2 )7A26 53:1 8: 26 4= 102 9 47) % 9712" 0292 2292 1?°
7%1'9) ('1 7::'?26 ;'9 0292" 02 )%0252 %')l 2C197 (

'A290276) 1' 93( 7(6 (' 7::'?7(%2 ?7) 5762 ;'9 (7% %39712

179>21) '9 3(8926 %174:2 ) 12 %'(6 1 '()"

+ ++ | "
1 ?7) A29= 0796 1' >21 7( 7%%39712 (6 %71 '( '; 102
S (7(% 7: 8') 1 '( '; 7 %'(197%1 56 ?7= 109'3>0 102 1)

%'()193%1 '(" 0 ) ?7) 42%73)2 102 10922 D'4 %'(19': )0221)
7(6 ; (7(% 7: %'(19': 6 6 (‘1 07A2 7:: 102 %')1) (%:3626
42%73)2 '; 102 152 62:7= ( 92%2 A (> (A' %2) :9'5
57129 7: 7(6 8:7(1 )388: 29) 7(6 )34%'(197%1'9)" 0 ) 527(1

1071 7% %39712 381" 6712 %')1 %'(19': '; '82971 '() ?7)



58')) 4:2 1' 7%0 2A2 3) (> 10 ) 5210'6" 02 : (7(% 7:
6 92%1'9 076 :''B26 (1' ?7=) '; '417 ( (> 10 ) (;'9571 '(

431"102 2;;'91 92<3 926 ?7) 1'" >9271"



27) ;'9526 ( . 7) 7 )':2 1976 (> ; 95 4= 1) 17
892)2(1 6 92%1'9) 7(6 ( ./ 1 92> )12926 7) 7 :5 126
%'587(=" 1 ?27) 47)26 ( '310 '9B)0 92 2?0292 102 57D'9 1=
'; 1) ?2'9B ?7) ( 89'8291= 9287 9) 57 (12(7(%2 %'(197%1)
)82% ; %71 '( 7(6 697? (> 7(6 )'52 % A : 2(> (229 (>
%'(197%1)" 1) 139('A29 27) 7889'C 5712:= G. 2 10

%'(197%1 A7:32) 97(> (> ;9'5 7 ;2?2 8'3(6) 381" G/ "

L+ | "

02 ; 95 ?27) 93( 4= 1?' 6 92%1'9) '(2 57(7>26 102 %'(197%1)
20 :2 102 '1029 )345 1126 102 12(629) 7(6 02:826 '31 2?2 10
102 %'(197%1) 57(7>252(1" ' 02:8 1025 102= 076 7 <37(1 1=
)39A2='9 ?20' 6 6 7:: 102 )39A2= (> ;'9 102 %'(197%1) 97(
102 4'(3) )%0252 ;'9 102 57 (12(7(%2 %'(197%1) 7(6 02:826

)3829A )2 )'52 '; 1025" ( :79>2 %'(197%1) ) 12 ;'9252( 2292

3)26 1' '9>7( )2 102 :74'39 7(6 57129 7:)" 22 >392 " @"
02 75'3(1 '; 6'%352(171 '( 89'63%26 ;'9 2)1 571 (> 7(6
%'(19':: (> D'4) 6282(626 '( 1) ) H2 7(6 %'58:2C 1=" 79>2

%'(197%1) 076 ;'957: 7(6 6217 :26 %'(19': )=)125) 20 :2 ;'9
)57:: %'(197%1) 102)2 42%752 %93629 7(6 :2)) 6217 :26 20 %0
527(1 :2)) 765 ( )1971 A2 ?2'9B 7(6 %')1)" +:29 %7: )17:;
%799 26 '31 102 >2(297: 765 ( )1971 '( 7(6 7%%'3(1) '; 102

£ 95" % %'3(1) 7(6 D'4 %')1l (> 2292 93( '( 75 %9' %'583129"



:@ __“

¢6E<



"@" !+ ! ) - b+
22 >392 " 3(%1'( 719 C 7>975 7(6 >392 "

(;'9571 '( :'? 7>975)"

>392 "t 3(%1 '( 719 C 7>975 '9 "
+ P + ,
PII
I+
! " T T
+ T T
2(297: 7% %'3(1 (>)" C C C T
I+ " T T
65 ()19712 2(<3 9 2)" T
7B2 '::" T T
417 ( <3'12)" T
3 :6 38 9712)" T T
3 :6 38 2)1 5712" T T
+'58:212 7(6 %%02%B 2)1 5712"T
I+ T T T
7( 7(6 '9>7( )2 ?'9B" T T T T
+7:%3:712 (%2(1 A2) T T T
7(7>2 :74'39" T T T T
7(7>2 )34 %'(197%1'9)" T T
7(7>2 57129 7: 7(6 8:7(1 T T T
388:="
65 ()19712 )39A2= (>" T T T



2¢6€E<



@ 79%738))"%"

QF F %91?:F85



+ i +i wou o u-  CBES<

v)2) 4623 /Id



26E<



I+ "
" 65 ()19712 (<3 9 2)"
02 1?' 6 92%1'9) '; 102 ; 95 62% 626 20 %0 ?'9B 1' 12(629
'9 7(6 07(6:26 7:: 2(<3 9 2)"
" 7B2 ;"
02 6217 : '; 102 17B2 ';; 6'%352(1 7(6 2)1 571 (> 6282(626

'( 102 ) H2 7(6 1=82 '; D'4"

'9 %'(197%1) )345 1126 '( 7 697? (> 2 107 : )1 '; ?'9B
125) 102 125) 2292 89 %26 7) )8'1 125)" 7B2 ';; ) (
1295) '; '82971 '() 2292 '(:= 89'63%26 ;'9 %'(197%1) ? 10

D3)1 7 )82% ; %71 '("
$02( 12(629 (> :'9 57 (12(7(%2 %'(197%1) 102 ; 95 >7A2 7(
'A297:: 829%2(17>2 ; >392 7>7 ()1 7 834: )026 )21 '; 9712)
7:'(> ? 10 7 ; >392 ;'9 102 75'3(1 '; ?'9B 102= ?27(126 1'
%799= '31 (7 =279"

" 417 ( P3'12)"

'9 7:: %'(197%1) 57129 7: 7(6 8:7(1 125) 7(6 87%B7>2) °';
2'9B 2292 )28797126 ;9'5 102 4 :: '9 )%0263:2 '9 17B2 ';;
7(6 )2(1 ';; 1' )34 %'(197%1'9) '9 )388: 29) ;'9 <3'12)"
$02( 102 <3'12) 2292 92% 2A26 102 5')1 %'5821 1 A2 '(2 1071

521 102 %'(6 1 '() '; 102 %'(197%1 ?27) )2:2%126 7(6 7( '9629

8:7%26"
'52)1 % )34 %'(197%1'9) 2292 3)37::= 7)B26 1' A ) 1 102
''; %2 1' 6 )%3)) 102 D'4 7(6 :''B 71 102 697? (>)" 0)

)7A26 102 %')1 '; %'8= (> 6972 (>) 7(6 2()3926 >''6 %'(19':

'9'5 102 )1791 7) ;31392 89'4:25) 2292 6 )%3))26 7(6 )':A26
42:'92 ?2'9B )179126"

" 3 :6 18 712)



'9 27%0 125 ( 2A29= D'4 3( 1 9712) ?292 43 :1 38 ;9'5
7::  (:74'39 8:7(1 7(6 57129 7: 9712) 7(6 7 579> ( ;'9
'A290276) 7(6 89'; 1" 74'39 '31831) :'9 '82971 '() 2292

47)26 '( 2C829 2(%2 7(6 ; (2%2))79= ?2'9B )136= 6717 27)

3)26 1' 43 :6 38 7( 7% %39712 7:: ( :74'39 9712" 02 ?'9B
)136= (;'9571 '( ?7) 43 :1 38 4= 7 :79>2 (71 '(7:
%' (197%1'9 7(6 ?27) (‘1 >2(297::= TA7 :74:2"

'9 )57::29 %'(197%1) 3( 1 9712) 1?2292 788: 26 1' 125)

7(6 '82971 '() 7) 1 ?27) ("1 ?2'910 102 2)1 571'9 ) 2;;'91 1
%7:%3:712 7( 2:252(17: 4927B6'?2( '; 7:: ( 9712) ;'9 27%0
125"
( 57 (12(7(%2 %'(197%1) 3( 1 9712) 2292 43 :1 38 ;9'5 7(
7(7:=) ) '; ?'9B )136= 6717 7(6 102 ; 95) 2C829 2(%2 >7 (26
( %799= (> '31 102 ?2'9B 'A29 102 :7)1 ;2?2 =279)" (%2 102
3(1 9712) 076 422( %7:%3:7126 7(6 %'587926 ? 10 102
)%0263:2 7( 7A297>2 ; >392 ?7) ?2'9B26 '31 ?0 %0 1':6 102
%: 2(1 102 'A297:: 829%2(17>2 6 ;;292(%2 | '9 4217222(
102 ; 95) 12(629 9712) 7(6 102 9 '2("
@" 3 :61!8 )1 5712"
(%2 102 3( 1 9712) 076 422( %7:%3:7126 102 2)1 5712 27)
43 :1 38 (%:36 (> <3'12) :9'5 )34 %'(197%1'9) 7(6 )388: 29)
7(6 7(= 89'A ) '(7: '9 89 52 %')1 )35)" ( 7::'?27(%2 ?7)
76626 1' 102 )34 %'(197%1'9) <3'12 ;'9 7112(67(%2 : (22626"
92: 5 (79 2) 2292 102( 76626 1' 102 2)1 5712"
?2"+02%B (6 +'58:212 )1 5712"

9'3>0 %'58:212 %'8= ?7) 89287926 4= 102 6 92%1'9 7(6 7

;7 9 %'8= 89287926 4= 7 %:29B" 0 ) 7::'?26 102 6 92%1'9 1°



%02%B 102 2)1 5712 7(6 102 %:29B 1' %02%B 102 %7:%3:71 '()"

12(629 ';;29 ?27) 102( )2(1 ';; 1' 102 %: 2(1"
r+

" :7( (6 9>7( )2 $'9B"

2(297: '9>7( )71 '( '; 102 ?2'9B ?7) 6'(2 4= 102 6 92%1'9)"
) 7 D'4 )179126 38 1 ?27) > A2( 7 D'4 (35429 7(6 ; :2)
2292 '82(26"

'957: 8:7(( (> '; D'4) ?27) 6'(2 ; 102 %: 2(1 92<32)126 1
‘9 ; 102 %'(197%1 A7:32 ?7) 'A29 G@ " 3971 () ;'9
'82971 '() ?292 ?'9B26 '31 ;9'5 2C829 2(%2 7(6 ('1 102
2)1 57126 :74'39 %'(12(1)" 3971 '() ;'9 )34 %'(197%1'9)
2292 ?'9B26 '31 ? 10 1025 639 (> 6 )%3)) ()"

" 47:%3:712 (%2(1 A2)"

02 6217 : 7(6 7% %397%= "; (%2(1 A2) ?7) 47)26 '( 102 1=82
s ?2'9B"  '9 %'(197%1) ?0292 102 '82971 '() 2292 2)1 57126
( 1295) '; 3(1 9712) ;'9 :74'39 8:7(1 7(6 57129 7:

179>21) 2292 43 :1 38 (1' ?'9B 87%B7>2) ;'9 102 57D'9
19762)" 02 ?'9B 87%B7>2) 2292 )2%1 '() '; 19762) 1071 2292
27) 1= %'(19'::26 7(6 92527)3926 '( ) 12 2>"  %7982(19=

; 9)1 ; C*"

'9 )57::29 D'4) '; 79'3(6 7889'C 5712:= G 179>21)

> A2( ?292 3)37::= ;'9 20':2 19762) ;'9 2C758:2 %7982(19=

4'10 ; 9)1 7(6 )2%'(6 ; C 7) 102 )752 '82971 A2 ?'3:6 6' 7::

(2 19762"
'9 %'(197%1) 20292 102 2)1 5712 ?27) 89 %26 ? 10 7:: (
9712) '9 )8'1l 125) (' 7% %39712 7(7:=) ) '; 102 :74'39

%'(12(1 %'3:6 42 5762" 02 %'(197%1 57(7>29 >7A2 102

'82971 A2 7 179>21 ?'9B26 '31 52(17::= ;9'5 102 '82971 '( '9



125 97129 57B (> 7( 7::'?27(%2 ;'9 102 57129 7: 7(6 'A290276
%')1)" 02 179>21) 2292 > A2( 1' 102 '82971 A2) 7) 7 8 2%2
9712 ;'9 %'58:21 (> 7( '82971 '(" 0 ) 527(1 179>21) 2292 (
1295) ' 7 %7)0 )35 ;'9 %'58:21 (> ?'9B 971029 107( 0'39)
'9 6' (> 102 D'4" ) 10292 ?27) (' 92527)39252(1 '; 102
2'9B 10 ) 9263%26 102 %')1l '; %7:%3:71 (> 102 0'39) )7A26
. 102 179>21) 076 422( > A2( ( 1295) '; 0'39)" 79>21)
2292 ('126 6'?( 4= 102 %'(197%1) 57(7>252(1 7(6 102
'82971 A2) 1':6 A2947::="

+'(19': '; 102 179>21) ?7) 109'3>0 (;'9571 '( > A2( '( 102

1 52 )0221) 7(6 ) 12 A ) 1)" ; 102 ?'9B ?7) ('1 >''6
2('3>0 102 '82971 A2 076 1' > 47%B 7(6 %'58:212 1 1' >21
87 6 7(= 4'(3) 632"

"7(7>2 7 (12(7(%2 +'(197%1)"

7 (12(7(%2 %'(197%1) 2292 %792;3::= %'(19'::26" %0263:2 ';
9712) ;'9 102 ?2'9B 2292 3)26 1' )21 102 179>21)" ( 7:: (
(%2(1 A2 179>21 2?27) > A2( 1' 102 '82971 A2) 1' %'58:212 7
20':2  '82971 '( (%:36 (> %'::2%1 (> 57129 7:) 7(6
%:279 (> 38"

02 '82971 A2)?292 > A2( 7( 76692)) )0221 ?222B:= 20 %0
1':6 1025 20292102 ?'9B ?7)" 02 ?'9B %'58:2126 ?7) %02%B26
7(6 527)3926 ?22B:= 4= 102 )39A2='9" ' 02:8 0 5 6' 10 )

1 %B )0221) 2292 3)26 :'9 102 A79 '3) %'(197%1) 7(6 )(7>> (>
1 )1) 5762 38 '; 62;2%1 A2 ?'9B" %9362 %02%B ?7) 5762
4217222( 102 2)1 5712 7(6 4'(3) 87=52(1) 1' 57B2 )392 1071
102 '82971 A2)6 6 ('1 %:7 5 ;'9 5'92 2'9B 107( ?27) ( 102
2)1 5712"



" T7(7>2 7129 7: (6 :7(1 388: 2)"

'9 :79>2 D'4) 57129 7:) 92<3 926 ?292 17B2( ';; 102
697? (>) 7(6 7 62: A29= 6712 ?'9B26 '31 ;9'5 102 479 %0791"
02 57129 7: ?7) %7::26 ';; ;9'5 102 )388: 29"

'9 )57:: D'4) 57129 7:) ?292 17B2( ;9'5 102 )1'92)"

$02( 62: A29= 1 %B21) ?292 92%2 A26 ;'9 57129 7:) 102= 2?2292
> A2( 7 D'4 (35429 7(6 102( %%02%B26 7>7 ()1 102 '9 > (7:
'9629 7(6 102 (A' %2 92%2 A26 4= 7 %:29B" 79>2 (A' %2)
3)37::= ;9'5 8:7(1 )388: 29) '9 )34 %'(197%1'9) 2292 %02%B26
4= '(2 6 92%1'9"

02 )752 '9629 (> 89'%26392 ?7) 3)26 ;'9 8:7(1 125)"

7129 7:) 2292 3)37::= 62: A2926 1' ) 12) 3) (> 102 ; 95)
'2(  197()8'91 ? 10 102 69 A29 92%'96 (> 102 6217 :)" 0 )
89'A 626 7 %02%B '( 102 ;:'? '; 57129 7:) 7(6 197()8'91

%')1l) %'3:6 42 7::'%7126 1' )82% ; % D'4)"

@" 7(7>2 34 +'(197%1'9)"

+''96 (71 '( 7(6 %'(19': '; 102 ?'9B 7(6 )34 %'(197%1'9) 27)
6'(2 4= 102 6 92%1'9)"

2" 7(7>2 74'39"

' %'(19': 102 2'9B '( ) 12 ;92<32(1 A ) 1) 2292 5762 1'

102 ) 12) 1' )3829A )2 102 '82971 A2) 7(6 ;'9252(" 52
)0221) 2292 %02%B26 7(6 7(= 89'4:25) ? 10 179>21) '9 27>2)
87 6 ?'3:6 42 )'9126 '31"

" 65 ( )19712 39A2= (>"

27)39252(1 '; ?'9B '( ) 12 7(6 102 )39A2= (> ?'9B ;'9 102
%'(197%1) ?7) 6'(2 4= 102 <37(1 1= )39A2='9" +:7 5) ;'9
2C197) 7>7 ()1 102 %'(197%1 7(6 67=2'9B 2292 62(1 ; 26 4=

102 6 92%1'9) 7(6 )39A2="9" :: 92527)39252(1 '; 102 7?'9B



7(6 765 ( )1971 '( '; 87=52(1) 1' )34 %'(197%1'9) 7(6 %:7 5)

:'9 87=52(1 ;9'5 102 %: 2(1 2292 ?'9B26 '31 4= 102 )39A2='9"
Lo

"2(297: %%'3(1 (>"

102 7%%'3(1) ?292 829;'9526 '( 7 (12>97126 %'583129

87%B7>2" 02 87%B7>2 731'571 %7::= 3867126 7:: 102 ; :2)

202( '(2 2(19= ?7) 5762"
7%0 D'4 ?27) 7::'%7126 7 D'4 (35429" :: (A' %2) 2292
7:0'%7126 1' 7 %'(197%1 7(6 1' '(21t %')1 %712>'9 2)

)21 38 4= 102 ; 95" A290276 %')1) )3%0 7) )17;; %')1)
197()8'91 2292 7::'%7126 1' %'(197%1)"

217 :) '; '82971 A2) 1 52 )0221) 2292 (831126 1' 102

%'583129 7(6 102 ?7>2 6217 :) %7:%3:7126 731'571 %7::=

74'39 %')1) 2292 7::'%7126 1' %'(197%1) 4= 7::'%71 (>

829%2(17>2) '; 7( '82971 A2) 1 52 1' 102 92)82%1 A2 D'4"

+7(19': "; %')1) '( %'(197%1) ?7) 711258126 5'(10:=" D'4
126>29 )35579= 928'91 %'3:6 42 89 (126 20 %0 '31: (26
%: 2(1 ) A7:371 '() 1' %')1) )8: 1 38 (1' :74'39 8:7(1
57129 7: )34%'(197%1 7(6 'A290276)" ( (6 %71 '( '; 0'?
102 %')1l) 2292 A79= (> ;9'5 102 436>21 ?27) > A2(" ; 7(=
D'4) ; >392) A79 26 1'' >9271:= 76217 :26 D'4)35579=
928'91 %'3:6 42 :''B26 71"

. 7(= %')1 %712>'9= )22526 0 >0 '( 102 )35579= '; D'4
6217 :) 102= %'3:6 42 %02%B26 431 10 ) ?7) 7 :74'9 '3)
89'%26392 7) 102 '9629) 7(6 (A' %2) ;'9 102 D'4 076 1' 42
)279%026 ;'9 7(6 %02%B26"

9'5 10 ) D'4 %')1 (> (;'9571 '( 102 87%B7>2 829;'9526 7::



102 >2(297: 7% %'3(1 (> 89'%26392)"

%7)0 ;:'? ;'92%7)1 ;'9 102 (2C1 10922 5'(10) ?7) 89'63%26
20 %0 °?7) A29= 3)2:3: :'9 %'(19':: (> 102 ; 95 ) 'A29697;1
7(6 (1292)1 87=52(1) 1' 102 07(B"

"o s # ) ;

I+ "

)1 5712) :'9 )57:: %'(197%1) 2292 47)26 '( 7:: ( 9712) :'9
125)" 02= 2292 43 :1 38 10 ) ?27= 42%73)2 102 %'(197%1)

?292 )57:: 7(6 102 2)1 571'9 6 6 ('1 07A2 102 152 1

2)1 5712 1025 ( 6217 :" . 2)1 5712) 2292 43 :1 38
2:252(17::= 7 5'92 6217 :26 2)1 5712 %'3:6 42 43 :1 38
20 %0 ?'3:6 7::'? >927129 %'(19': ':  %')1) 639 (>

%'()193%1 '("
0292 27) (' ;22647%B 1' 102 2)1 571'9 74'31 102 7% %397%=
', 9712) '9 '31831) 3)26 42%73)2 '; 102 765 ( )1971 A2 ?'9B
(A':A26 ()'91 (> '31 7(6 %'5879 (> 102 D'4 %')1) 1' 102
2)1 57126 %')1) '; '82971 '()"

l+
. 2:252(17: 1=82 2)1 5712) 2292 89'63%26 102 )211 (> ';
179>21) %'3:6 42%'52 5'92 7% %39712 ;'9 )57::29 %'(197%1)"
82971 '( :74'39 %')1) %'3:6 42 62(1 ; 26 7(6 3)26 7) 7
47) ) :'9 179>21) 7)) 42 (> 6'(2 71 102 5'52(1 '( :79>29
%'(197%1)" 71029 107( 57B (> 7 52(17: %7:%3:71 '('; 102
:74'39  %'(12(1 ;9'5 7( 7:: ( 9712 102 179>21) ?'3:6 42
47)26 '"( %7:%3:7126 :74'39 %')1)"
79>21) )21 ;'9 57 (12(7(%2 %'(197%1) 2292 6 92%1:= 92:7126
1' 102 2)1 57126 9712) 20 %0 2(74:26 :;22647%B '( 102

7%%397%= '; 102 2)1 571'9) 9712)" ; (1 7: 179>21) 2292



47)26 '( ?'9B )136= 102( 102 2;; % 2(%= '; 102 )%0252 )0'3:6
(%927)2" '(3) 87=52(1) 2292 6 92%1:= 92:7126 1' 102 75'3(1
' %02%B26 7(6 )71 );7%1'9= ?2'9B %'58:2126"
' 57129 7: 7(6 8:7(1 92139( )0221) :9'5 ) 12) 2292 3)26"
5'3(1) 2292 %02%B26 109'3>0 102 (A' %2) 62: A29= 1 %B21)
'9629) 7(6 102 ; 95 ) 69 A29 ) 92139()"

Lo
02 )=)125 89'A 626 102 (;'9571 '( 92<3 926 71 102 9 >01
152" +')1 %'(19': ?7) : 5 126 4= 102 89'4:25 '; 102 :712
799 A7: '; (A" %2) 57B (> 7(= %')1 %'(19': '31 '; 6712 7(6
1) 3)2 : 5 126" (102 '8 ( '( '; 102 6 92%1'9 1 ?'3:6
(‘1 42 2'910 2?0 :2 1' 89'>92)) A2:= 5'( 1'9 57129 7: '9
8:7(1 %')1l) 7) 102 9 )388:= '; 1025 )0'3:6 731'571 %7::=

%'(19': 102 9 3)2"



non ! + n
[T TR} # + n

+ )179126 7) )57:: 89 A712 43 :629) ( /@ 7) 89'8291=

9287 929) 7(6 7) )388: 29) '; :74'39 1' :'%7: 2'9B)" 02
© 95 )1276 := >92? 7(6 )179126 1' 17B2 '( >2(297: 43 :6 (>
7(6 % A : 2(> (229 (> %'(197%1)" 9'3(6 102 :712 . ) 102
; 95 )388: 26 7 'l '; %'(197%1 :74'39 1' 102 )122:
(63)19=" 02 ; 95 102( 62% 626 1' %'(%2(19712 '( % A :
2(> (229 (> ?'9B 7(6 79'3(6 . (' 89 A712 %'(197%1 ?'9B

27) 17B2( '("

( ./ 102 ; 95 ?27) 17B2( 'A29 4= 1) 892)2(1 57(7> (>

6 92%1'9 7(6 ;'9526 (1' 7 : 5 126 %'587(=" ) 102 ?'9B:'76
)179126 1' 62%927)2 102 ; 95 92A29126 1' >2(297: 43 :6 (>"
02 9 139('A29 ?7) 7889'C 5712:= G 2 10 'A29 / Z

10 ) %'5 (> :9'5 )82% ; %71 '( 7(6 697? (> 1=82 %'(197%1)"
. e o

02 ; 95 ?27) %'(19'::26 4= 7 57(7> (> 6 92%1'9 ?20' 1''B 7::

102 )19712> % 62% ) '() '; 2071 2'9B 1' 12(629 ;'9 102
%'5821 1 A2(2)) '; 12(629) 7(6 'A297:: %'(19': '; 102 ; 95"

#2 ?7) 02:826 4= 7 )39A2='9 ?20' ?27) 92)8'() 4:2 :'9 102

)39A2= (> 7(6 ; (7(% 7: %'(19': '; D'4) 7) ?22:: 7) 7:: 102
17B (> ';;" 02 57(7>252(1 7(6 %'(19': '; 89'63%1 '( '( ) 12
27) 102 92)8'() 4 : 1= '; 7 %'(197%1) 57(7>29" 21?22( 1025

102= %'(19'::26 7(6 %' '96 (7126 7:: 102 ?'9B (A':A26 (

;3 (> %'(197%1)" 22 >392 A

02 765 ( )1971 A2 17)B) ?292 %799 26 '31 4= 10922 %:29B)

20' 6 6 102 (A' % (> 7%%'3(l) ?27>2) ;: (> 2)1 5712

%7:%3:71 '() 7(6 1=8 (> 421?222("1025"

@



__\ _-”

Z6E<



II/II !+! +) - !+ n
22 >392 L 3(%1 '( 719 C 7>975 7(6 >392 !

(;'9571 '( :'7? 7>975)"

>392 " 3(%1 '( 719 C 7>975 '9 +"
P + + ,
I+
! " T
++ | T T
'92% 7)1 (7(%2) C T
+7:%3:712 ?27>2)" C C T
2(297: 7% %"'3(1)" CcC C T
+'(19': %')1) T
I+ " T T
65 ()19712 2(<3 9 2)" T
7B2 ';; T
417 ( <3'12)" T
3 :6 38 9712)" T
3 :6 38 2)1 5712" T C
+ + T
7( 7(6 '9>7( )2 ?'9B™" C C T C
+7:%3:712 (%2(1 A2) T
7(7>2 :74'39" C C T C
7(7>2 )34 %'(197%1'9)" C C T
65 ( )19712 57129 7: 7(6 C C T C
8:7(1"
65 ( )19712 )39A2= (>" T C



Z6€E<



+ i +i W Z6E<

L9%. %:TT3






++

¢6€E<



!+ n
" 65 ()19712 (<3 9 2)"
02 57(7> (> 6 92%1'9 788: 26 ;'9 102 ; 95 1" -42 831 '(

12(629 : )1) 7(6 07(6:26 7:: 2(<3 9 2) ;'9 ?2'9B"

" 7B2 ;"
(%2 7 12(629 ':;29 076 422( 7%%28126 102 )39A2='9 1'B
;i 7:: 102 ?'9B (6217 : 3) (> 102 )17(6796 5210'6 ';
527)39252(1 " + 076 102 8': %= '; 89'63% (> 7::
2)1 5712) 7(6 12(629) 1' 102 )752 :2A2: '; T7%%39712
6217 : :'9 7:: 1=82) 7(6 ) H2) '; D'4"

" 417 ( P3'12)"
) 17B2 ';;) 2292 43 :1 38 ?'9B 87%B7>2) 2292 7))254:26 ;'9
)34 %'(197%1'9) 1' 89 %2" 02 B22(2)1 <3'12) 2292 7%%28126
7(6 ('126 6'?( '( 7 <3'12) )0221 7(6 B281 ? 10 102 17B2 ';;
6'%352(1"

P3'12) ;'9 57129 7: 7(6 8:7(1 125) 2292 92<32)126 ;9'5
)388: 29) 7(6 0 929)" 02 :'?2)1 <3'12 20 %0 >7A2 102
(2%2))79= 92<3 9252(1) ?7) 7%%28126 7(6 7( '9629 8:7%26"
" 3 :6 18 712)"

(%2 102 17B2 ';; 076 422( %'58:2126 1 ?7) 07(626 1' 102
57(7> (> 6 92%1'9 20' 43 :1 38 9712) ;'9 27%0 125"

02 3(1 9712) 2?2292 43 :1 38 ;9'5 :74'39 8:7(1 7(6
57129 7: 9712) 7(6 )34%'(197%1 <3'12)" 02 :74'39 9712 ?27)
5762 38 '; 102 47) % :74'39 %')1 7(6 7( 2C197 75'3(1 20 %0
%'A2926 'A290276) 7(6 7 579> (" 0 ) ?7) ?'9B26 '31 ;9'5 102
1'17: %')1 '; 'A290276) ;'9 7 =279 6 A 626 (1' 102 1'17:
(35429 '; 0'39) ?2'9B26 4= 7:: '82971 A2) ( 102 =279 1' > A2

7( 2C197 0'39:= 9712" 0 ) ?7) 76626 1' 102 :74'39 9712"

@



31831) ;'9 :74'39 2292 ?'9B26 '31 ;9'5 2C829 2(%2 7(6

525'9=" ; 7 2'9B 125 ) :74'39 '31831 ?27) 3(B('?( 7 (35429

' 89 %2 4''B) 2292 92:;29926 1' 7(6 7( 2)1 5712 5762 '; 102
B2:= '31831"

0292 ?7) 7 %2917 ( 75'3(1 '; :22647%B '( 102 7% %397%=';

102 '31831) ;9'5 102 (%2(1 A2 )%0252 20 %0 ?7) 3)26 '( 7::

D'4)"

:7(1 9712) 2292 ?'9B26 '31 ;9'5 2C829 2(%2 7(6 92%'96) '

7%137: %')1) '; 0 92 '9 3)2"

7129 7: 9712) 2292 43 :1 38 ;9'5 %')1) B281 ( 7 57129 7:)

%')1 ; :2" 181' 6712 <3'12) ;'9 57129 7: %')l) 2292 7)B26

:'9 :9'5 )388: 29) 1' 57B2 )392 1071 9712) 792 %'992%1"
34%'(197%1 %')1) 792 17B2( ;9'5 102 <3'12) )0221 29 112(

'31 4= 102 )39A2='9 7(6 788: 26 1' 102 2)1 5712 4= 102

6 92%1'9"

@" 3 :61!8 )1 5712"

2879712 9712) 2292 )3557126 (1' 7:: ( 9712) ;'9 27%0
125" (%2 7:: 102 125) 076 422( 89 %26 7(6 102 2)1 5712

43 :1 38 102 6 92%1'9 <3 %B:= %02%B26 109'3>0 102 2)1 5712

57B (> )392 1071 2A29=10 (> 076 422( 89 %26" 02 6 92%1'9

102( %02%B26 102 2C82%126 9712 '; 92139( 7(6 579> ("
)211 (> 579> () ;'9 27%0 125 7(6 57=42 7 :358 )35 7) ?22::
102 6 92%1'9 5762 102 ; (7: 12(629 89 %2 7) %'5821 1 A2 7)
02 ;2:1 (2%2))79="

%:29B 829;'9526 102 %7:%3:71 '() 1' ; ()0 102 2)1 5712"

02 ; (7: 2)1 5712 ?27) %02%B26 1' )22 1071 2A29= 125 076

422( 43 :1 38 7(6 89 %26 %'992%1:= 4= 102 6 92%1'9 7(6

@/



)39A2="9"
02 6 92%1'9 102( ?9'12 7 12(629 :21129 1' )2(6 1' 102
%: 2(1 ? 10 7 12(62989 %2 7(6 7 4927B6'?( '; 102 ?'9B
89 %26" 1?7) :2:1 1071 4= > A (> 102 %: 2(1 76217 :26
7(7:=) ) '; 102 ?'9B 7(6 1) %')1) 102 %: 2(1 ?'3:6 42 5'92
B2:= 1' > A2 1025 ?'9B ( 102 ;31392"

102 (;'9571 '( 3)26 ( 43 :6 (> 102 12(629 27) 102(
8:7%26 ( 7 )2879712 (3542926 %'(197%1 ; :2"

|+ n

" 47:%3:712 (%2(1 A2)"

'9 7% %28126 12(629) 102 )39A2='9 %7:%3:7126 179>21) ;9'5

102 2)1 5712 6'%352(1" '9 27%0 125 102 1'17: 5'(2179=
:174'39 %'(12(1 ?7) 2C197%126 7(6 %'(A29126 (1' 0'39)" 9'5
102)2 125 179>21) 179>21 )0221) 2292 29 112( '31 ;'9 102
%'(197%1) 57(7>29" 02 'A297:: ) H2 '; 102 179>21 )0221

6282(626 '( 102 ) H2 '; 102 D'4 7(6 102 :74'39 ?20 %0 ?7)

8:7((26 1" 42 3)26" '9 )57:: %'(197%1) 20292 '(:= '(2
19762 ?27) (A':A26 7 :358 )35 179>21 ?7) 49'B2( 6'?( (1°
125) ;'9 102 ?0':2 D'4" '9 :179>29 %'(197%1) 102 179>21

)0221) 2292 49'B2( 6'?( (1' )2879712 19762)"
02 )0221) 2292 > A2(1' 102 %'(197%1) 57(7>29 20' >7A2
1025 1' 102 '82971 A2)"

" 7( (6 9>7( )2 $'9B"

79 %0791) 2292 697?( 38 4= 102 6 92%1'9 1' %'(19':
89'63%1 "( ;'9 %'(197%1 A7:32) 'A29IIG'9 ; 102 %: 2(1
92<32)126 '(2" 02 479 %0791 ?27) 6972( 38 3) (> 102 :74'39
179>21) ?'9B26 '31 ;'9 102 179>21 )0221) 4= 102 )39A2='9"

'9 )0'91 1295 8:7(( (> )197 >01 : (2 479 %0791) 2292

@.



697?2( 38 47)26 '( 2C829 2(%2"

02 %'(197%1 57(7>29 ?27) > A2( 7 %'(197%1 ; :2 2 10 7:: 102
(;'9571 '( 3)26 ;'9 2)1 571 (> 431 102 2)1 5712 6'%352(1
27) 3(89 %26"

02 %'(197%1 57(7>29 27) 92)8'() 4:2 ;'9 102 67= 1' 67=
8:7(( (> 7(6 '9>7( )71 '('; ?2'9B '( ) 12) '(%2 102= )179126
38" 1791 38 '; ) 12) 7(6 7:: 102 (2%2))79= %'(17%1) 2 10
89';2)) '(7: 4'6 2) 7(6 82'8:2 ?27) 4= 102 6 92%1'9 7(6
)39A2="'9" 02= 7:)' '9>7( )26 102 'A297:: %' '96 (71 '( ';

%' (197%1)" 02 %'(197%1 57(7>29 ?27) 92)8'() 4:2 :'9 >211 (>
102 ?'9B %'58:2126 '( 1 52 436>21 7(6 7%%28174:2 <37: 1="

7%0 ?22B 102 10922 57(7>29) 02:6 7 5221 (> 1' 8:7( 102 ?'9B

70276" 9 '9 1 2) 7(6 89'4:25) 2292 )'9126 '31 7(6 102 ?'9B
( 89'>92)) %' '96 (7126" ) 7:: 102 57(7>29) ?'9B ( 102
)752 ';: %2 10292 7292 :92<32(1 '88'913( 1 2) 1' 6 )%3)) 7(6

)':A2 89'4:25)"

"7(7>2 34 +'(197%1'9)"

02 57(7>252(1 7(6 %'(19': '; 7:: )34 %'(197%1'9) '( ) 12
27) %799 26 '31 4= 102 %'(197%1) 57(7>29"

" 7(7>2 74'39"

74'39 27) %'(19'::26 4= 102 %'(197%1 57(7>29" 79>29 ) 12)
2292 93( 4= >2(297: ;'9252( D' (29= ;'9252( 7(6 %079>207(6)
1' 02:8 102 %'(197%1) 57(7>29 93( 102 D'4"

9>7( )71 '( '; 102 (%2(1 A2 )%0252 7;129 102 179>21) 076
422( ?'9B26 '31 ?7) 102 92)8'() 4 : 1= "'; 102 %'(197%1)
57(7>29" $02( 02 92%2 A26 102 )0221) 02 %02%B26 102 179>21)

7(6 7::'"%7126 102 ?'9B 1' '82971 A2)" +'(19': '; 102 7?'9B



27) 7%0 2A26 4= 102 57(7>29 A ) 1 (> 102 ) 12) 1' )3829A )2
7(6 %'(19': 102 ?'9B %799 26 '31"

7%0 '82971 A2 >7A2 (7 1 52 )0221 ?22B:=6217 : (> 102
%'(197%1 ?'9B 6'(2 7(6 7(= 67=?'9B '9 2C197) 20 %0 2292
%799 26 '31" 217 :) 2292 %02%B26 4= 102 %'(197%1) 57(7>29
102( > A2( 1' 102 )39A2='9 ;'9 43 :6 (> 38 7(6 A29 ;= (>
%:7 5) 7(6 2C197)"

02 57D'9 1= '; 6 )8312) ? 10 '82971 A2) 2292 )'9126 '31 4=
102 %'(197%1) 57(7>29 7(6 57(7> (> 6 92%1'9 ? 10 102
'82971 A2) 1025)2:A2)"

52 )0221) 2292 3)26 4= %:29B) 1' %7:%3:712 102 ?27>2) 7(6
4'(3)2) ;'9 102 '82971 A2)" 02 4'(3) 87 6 ?27) 2<37: 1' 102

1 52 )7A26 4= 102 '82971 A2 ( %799= (> '31 7( '82971 '("

02 '82971 A2 92%2 A26 7:: 102 1 52 )7A26 7) 7 4'(3) 87 6
47%B 71 102 47) % 9712"

02 6 92%1'9 ?0' 43 :1 38 102 9712) ?7) 74:2 1' >21 )'52
22647%B '( 102 7% %397%= '; 102 '31831) 02 3)26 ;'O
2)1 571 (> ;9'5 6217 :) '; 102 4'(3)2) 87 6"

@" 65 ()19712 7129 7: (6 :7(1 388:="

02 %'(197%1 57(7>29 %'(19'::26 102 )388:= '; 7:: 57129 7:)
7(6 8:7(1" 7129 7:) 92<3 926 2?2292 17B2( ';; 7(6 102 6712
92<3 926 %7:%3:7126 4= 102 %'(197%1) 57(7>29 ?20' ()193%126
102 6 92%1'9 '9 )39A2='9 20' )2(1 102 '9629) 1' )388: 29)"
7%0 %'(197%1 076 7 )2879712 ; :2 ;'9 102 43= (> '
57129 7:)" $02( (A' %2) 2292 92%2 A26 ;'9 >''6) 102= 2292
1 9)1 %02%B26 4= 102 6 92%1'9 ;'9 102 89 %2" %:29B 102(
%02%B26 1025 7>7 ()1 102 62: A29= ('12 92%2 A26 7(6 ) >(26

()12 7(6 7::'%7126 102 (A' %2 1' 102 92:2A7(1 D'4"



310'9 )71 '( 1' 87= 102 (A' %2 ?27) > A2( 4= 102 )39A2='9
'9 )34 %'(197%1 87=52(1) 7(6 102 6 92%1'9 ;'9 57129 7:
87=52(1)"
02 )388:= 765 ( )1971 '( 7(6 %02%B (> '; (A" %2) ;'O
8:7(1 ?7) 6'(2 4= 102 %'(197%1 57(7>29"
39A2= (>"
02 )39A2='9 ?7) 92)8'() 4:2 ;'9 102 527)39252(1 '; 7:: 102
2'9B () 12 7(6 765 ( )1971 '( '; 7:: 87=52(1) 7(6 %:7 5)
1' 7(6 ;9'5 )34 %'(197%1'9) 7(6 102 %: 2(1"

++ | "
"92% 7)1 (7(%2)"
02 75'3(1 '; ?2'9B 92<3 926 1' %'A29 'A290276) 7(6 %')1l) ?7)
%7:%3:7126 ;9'5 102 5'(10:= 89'; 1 7(6 :')) )0221) ;'9
%'(197%1) 7(6 6217 :) '; 102 ; 95) 'A290276)"
A29 7 829 '6 '; 1 52 ; >392) 2292 %'587926 7(6 7(7:=)26 1'
)22 0'? 89'; 174:2 102 ; 95 ?27) ( 1) 6 ;;292(1 579B21)"

+7:%3:712 $7>2)"

$7>2 6217 :) 2292 %7:%3:7126 4= %:29B) ;9'5 1 52 )0221)

?0 %0 076 422( %02%B26 4= 102 %'(197%1) 57(7>29"
7(7>2 %%'3(1)"

+ 3)26 7 )2:; 62) >(26 7%%'3(1) )=)125S ) 5 :79 1' 102

,7:757H' )=)125S 765 ( )12926 57(37::= 4= 10922 %:29B) 7(6

102 )39A2="9"

+'(197%1 7%%'3(1l) 2292 6977?( 38 4= 102 %:29B) 7(6 )39A2='9"

(%2 (A' %2) 076 422( 7310'9 )26 ;'9 87=52(1 7 %:29B
2(12926 102 6217 :) (1' 102 7%%'3(1)"

02 %')1 '; 7:: 8:7(1 57129 7: :74'39 )34 %'(197%1'9) 7(6



2C197) 2292 %079>26 1' 102 9 92)82%1 A2 %'(197%1) ?222B:= 4=
7 %:29B '(1' D'4 %')1l )0221)" T7%0 6 ;;292(1 1=82 '; D'4
076 7 )2879712 ; :2 :'9 1) %')1 )0221)" ;7 :'1 '; ?'OB
27) 6'(2 :'9 7 %: 2(1 102 %')l )0221) 2292 B281 )2879712"
57:: D'4) 2292 7:: >9'3826 1'>21029 ( '(2 ; :2"

+1(19': +')1)"

02 )39A2='9 3)26 102 %')l )0221) 1' 697? 38 5'(10:=
89'; 1 7(6 :')) )0221) 20 %O ;'O 27%0 D'4 )0'?26 %')1) 7(6
87 6 A7:371 '() 20 %0 >7A2 7( (6 %71 '( ; 1)
89'; 174 : 1="

(% 2 102; (7: 7%%'3(1 ?27) )211:26 7( 7::'?7(%2 :'9 102
%')1 ' )17;; 'A290276) 42:;'92 102 ; (7: 579> ( 27)
%7:%3:7126"

'9 D'4) 20 %0 2292 )1 :: 93(( (> 102 ; >392 27) '(:=
7889'C 5712 7(6 '; : 5 126 3)2 7) (A' %2) 7(6 87=52(1) 2292
71 :27)1 7 5'(10 420 (6 ?'9B '( ) 12"

$ # + ) "

I+ "
02 57D'9 89'4:25 ( 89'63% (> 12(629) ?7) 102 ?'9B:'76
(A':A26 ;'9 102 )39A2='9 7(6 6 92%1'9 ( 17B (> ';; 102
2'9B 7(689 % (> 1" 0 )?7) 42%73)2 7:: 17B2 ';; ) 7(6
43 16 38 ) 2292 6'(2 ( >9271 6217 : 1' 2(74:2 %:')2 %'(19"':
' D'4) 639 (> %'()193%1 ("

02 89'4:25 27) 7%312 ? 10 )82% ; %71 '( 7(6 6972 (>
%'(197%1) 7) 6217 :26 17B2 ';;) 076 1' 42 89287926 7:'(>
2 10 102 43 :6 38 '; 7( 2)1 5712" 02 89'4:25 27) (‘1 )
)29 '3) :'9 4 :: '; <37(1 1= 1=82 %'(197%1) 7) (‘1 7) 53%0

2'9B 27) (A':A26" ) ?2:: 10) 102 ; 95 ;'3(6 102



%7:%3:71 '("'; 381" 6712 57129 7: 89 %2) 0796 ?'9B"

31831 9712) 2292 43 :1 38 ;9'5 2C829 2(%2 525'9=
92;292(%2 1' 89 %2 4''B) 7(6 7 %2917 ( 75'3(1 '; :22647%B
;9'5 102 (%2(1 A2 )%0252" ) 102 '82971 A2) >'1 87 6 7::

102 0'39) )7A26 ( 102 9 4'(3) 102 )%0252 (22626 7%%39712
179>21) '1029? )2 1 ?'3:6 42 3(89'; 174:2"

A297:: 102 179>21) 2292 927)'(74:= 7%%39712 7) 102
'82971 A2) 7% %28126 1025 7(6 102 ; 95 ?27) 57B (> 89'; 1)" 1
27) ;2:1 4= 102 6 92%1'9 1071 ; 5'92 7% %39712 '31831) %'3:6
42 7)%2917 (26 102 4'(3) )%0252 ?'3:6 42%'52 5'92 2:;:2%1 A2
7) 89'63%1 A 1= 9')2 7(6 %')1l) 62%927)26"

L+

9'4:25) 79')2 2 10 102 93(( (> '; 102 (%2(1 A2)%0252" 02
765 ()1971 A2 ?'9B %7:%3:71 (> 102 179>21) ;9'5 102
2)1 5712 1B 7 :'1 '; 2;:'91" 02 (;'9571 '( 3)26 1
%7:%3:712 102 179>21) 076 7:9276= 422( )'9126 '(%2 1' 43 :6
102 2)1 5712 89 %2) 7(6 1 ?7) 102( 92 )'9126 1' %7:%3:712
179>21)" (%2 %7:%3:7126 102= 2292 29 112( '31 '(1' 179>21
)0221) ( 7 ;'9571 20 %0 102 %'(197%1 57(7>29 %'3:6 > A2
1' 102 '82971 A2) 7;129 %02%B (> 1025"

)3(629)17(6 (>) '%%39926 4212?222( 102 '82971 A2) 7(6
57(7>252(1 74'31 2071 076 422( 7::'?26 :'9 ( 102 179>21)
7(6 7:)' 102 )211:252(1 '; 2C197) 7(6 67=2'9B)"

02 '82971 A2) 92%2 A26 7:: 102 0'39) )7A26 7) 74'(3)" 02
;95 6 6 ('1 17B2 7(=10 (> '31 ;'9 102 765 ( )1971 A2 %')1)

', 93(( (> 102 )%0252" 0 ) 527(1 1071 102 ; 95 076 ('10 (>

1' ;7:: 47%B '( ; 102 9712) 2292 (%'992%1" 02 9712) 2292



43 :1 38 ;9'5 2C829 2(%2 7(6 102 ; 95 1''B 102 711 1362 1071
. 102 9712 ?7) 3)26 ( 102 2)1 5712 102( 102= %'3:6 ('1
:'y2 '( 102 4'(3) 87=52(1)"

+ n

+ 765 ()1971 A2 7%%'3(1) 2292 47)26 79'3(6 7 )2:: 62) >(26

)=)125 3) (> 7 (35429 '; )17(6796 ;'95) 20 %0 2292 ; ::26 (
4= 102 %:29B) 7(6 102 )39A2='9" 02 )39A2='9 B(2? 0'? 27%0
%' (197%1) %')1l) 2292 93(( (> 71 5'(10:= (129A7:) 2C%281

"9 (A' %2) 7(6 87=52(1) 1071 076 ('1 422( %:27926 109'3>0
102 )=)125 632 1' 42 (> 7 :2? ?22B) 420 (6" $02( 102 : (7:
7%%'3(1) 2292 %'58:212 102 89'; 174 : 1= "'; 27%0 %'(197%1

27) B('?( 7(6 ?7) %'587926 ? 10 ) 5 :79 '(2) 1' 7))2)) 102
829;'957(%2"



n n n # n
27) ;'9526 4= 1) 892)2(1 89'89 21'9 (.@ %799= (> '31

43 :6 (> 9287 972'9B 7(6 )34%'(197%1 ?2'9B79'3(6 294=)0 92"

( 102 . )102 %'587(= )179126 1' 2C87(6 (1' >2(297:
43 16 (>%'(197%1 (> 8791 %3:79:= 0'3) (> 2'9B"

(%2 102( 102 %'587(= 07) )1276 := >9'?2( 17B (> '( 4 >>29
7(6 5'92 %'58:2C D'4) 38 3(1 : 102 :712 . )" 39 (> 10)
829 '6 102 57D'9 1= '; 102 ?'9B ?27) X'(2 ';;X <37: 1= ?2'9B"
02 %'587(= 258:'=) 7889'C 5712:= ;'91= '82971 A2) 7(6
. A2 57(7>252(1 )17;;" +'(197%1 A7:32) A79= ;9'5 7 ;27
8'3(6) 1' 7889'C 5712:%IIGIII ? 10 7 =279:= 139('A29 ';
G @ " '2 102 57D'9 1= '; 102 ?'9B:'76 %'52) :9'5

>'A29(52(1 ;3(626 4'6 2) 7(6 X'(2 ';;X <37: 1= ?2'9B 47)26 '(

)82% ; %71 '( 7(6 6972 (>)"

n non

!+ ! n

) '9>7( )71 '( ?7) 7 1?' 1 2926 )193%1392" 22 >392

02 89'89 21'9 %'(19'::26 102 'A297:: 93(( (> '; 102 ; 95
7(6 1''B 102 )19712> % 62% ) '()"

02 57(7>252(1 v (6 A 637: %'(197%1) ?7) 102
92)8'() 4 : 1= "'; ;'39 %'(197%1 57(7>29)" (2 %'(19'::26 7::

102 )57:: D'44 (> ?'9B) 7(6 102 %'587(= )7;21= 8': %= 20 :2
102 '1029 10922 1''B '( )2879712 89'D2%1) 3(62917B (> 7::
102 ;3(%1 ‘() :9'5 2)1 571 (> 9 >01 109'3>0 1' 102 : (7:
7%%'3(1) )17>2"

02 67=1"67= 57(7>252(1 '; 102 ; 95 ) :74'39 ?7) %799 26



'31 4= 102 89'89 21'9" 02 89'89 21'9 12(626 1' 17B2 7
87129(7: )1 % 57(7>252(1 711 1362 1'?796) 102 '82971 A2) 7(6

102 9 89'4:25)" #2 B281 %:')2 %'(19': 'A29 7:: 102 6 92%1:=

258:'=26 '82971 A2) 4= 829)'(7::= 7::'%71 (> 1025 1

%'(197%1) '( 7 67 := 47) ) 17B (> 76A %2 :9'5 102 %'(197%1
57(7>29)"

0292 2292 10922 ';; %2 )17;; ?20' 07(6:26 102 >2(297: ';; %2

765 ()1971 '( 7(6 7%%'3(1) 2?0 %O 7::'?26 102 %'(197%1
57(7>29) 1' %'(%2(19712 '( 57(7> (> 102 D'4)"

() 12) 20292 10292 ?27) %'(1 (3 1= '; ?2'9B :'9 7 (35429 ';
>7(>) 102 :74'39 27) )3829A )26 4= 7 >2(297: ;'9257( '9
)2( '9 19762)57(" 7(>) '; :74'3929) 7(6 )%7;;':629) 2292
'9>7( )26 4= >7(>29)"

02 ; 95 076 7 D' (29) )0'8 ;9'5 20 %0 7:: 102 ; 95) D' (29=
92<3 9252(1) 2292 521" 1 ?27) 57(7>26 4= 102 D' (29= )0'8

;'9252( 7(6 102 %'(197%1 57(7>29)"



—~O —_ 0 —HF e

NoZ V8 vV



n n !+! ) - !+ n
22 >392 B 3(%1 '( 719 C 7>975 7(6 >392

"t (;'9571 (' ? 7>975)"

>392 " " 3(%1'( 719 C 7>975 '9 "
+ + ,
$,
I+
! " T
+ ++ | T T
+7:%3:712 $7>2)" T
2(297: 7%%'3(1)" T
-'4 +')1 (> T T
+(197%1 7%% 3(1)" T T
+ + T T T
65 ()19712 2(<3 9 2)" TT
7B2 ';; 7(6 2)1 5712 T T
417 ((<3'12)" T T T
T (( (> T T T
7(7>2 67 := 93(( (> ; D'A)T T T T
39A2= (> T T






2¢6E<



" + i + W ¢6€E<

(e 2N 6EVL



+ + "
" 65 ()19712 (<3 9 2)"
02 89'89 21'9 7:'(> ? 10 102 %'(197%1) 57(7>29) 07(6:26 7::
102 2(<3 9 2) ;'9 12(629 ?2'9B" 02 89'89 21'9 )2(1 ‘';;
92<32)1) 1' 42 (%:3626 '( 12(629 :)1) 1' %: 2(1)"
) 12(629 6'%352(1) %752 (1' 102 ';; %2 102 89'89 21'9
?2 10 76A %2 ;9'5 102 %'(197%1) 57(7>29 62% 626 2021029 '9
("1 1" 7% %281 102 (A 171 '( 1' 12(629" 0 ) 6282(626 '( 102
1=82 7(6 :'%71 '( '; 102 ?'9B 7(6 102 ; 95) ; (7(% 7:
) 1371 '("
$02( 7( (A 171 '( 1' 12(629 ?7) 7% %28126 1 ?27) 7::"%7126
1" 7 %'(197%1 57(7>29"
" 7B2 ';; (6 )1 5712"

102 %'(197%1 6'%352(171 '( (%:36 (> 102 2)1 5712
57129 7: )%0263:2) 697? (> 7(6 )82% ; %71 '( ?27) B281 (
'(2 76692))26 2(A2:'82 ;'9 27)2 '; 92;292(%2 :7129"

7%0 %'(197%1 57(7>29 07(6:26 7:: 102 765 ( )1971 '( 7(6

57(7>252(1 ;'9 27%0 %'(197%1 2C%281 ;'9 102 67 :=
7::'%71 '('; :74'39 20 %O ?7) 6'(2 4= 102 89'89 21'9"

02 57D'9 1= '; ) 2'9B ?7) 47)26 '( )82% ; %71 '( 7(6
6972 (> 7(6 ;'9 102)2 %'(197%1) 7 17B2 ';; 6'%352(1 ?7) 07(6
29 112(" 1 102 0276 '; 102 6'%352(1 2292 7:: 102 47) %

%'(6 1 '() 1071 7;;2%126 102 2)1 5712 2 :74'39 9712)
0'39) ?'9B26 829 ?22B" 02 17B2 ';; ?7) 43 :1 38 ( 1295) ';
X'82971 '()X 20 %0 ?292 125) '; ?'9B 527)3926 ( 102 ?7=
102= 2292 %799 26 '31 '( ) 12" 74'39 8:7(1 7(6 57129 7:)
2292 89 %26 7) )2879712 )8'1 %')1) ;'9 27%0 '82971 '("

)2879712 75'3(1 27) (%:3626 ;'9 7( 'A290276) 7(6 89'; 1



579> ( ( 102 2)1 5712" 79> () 2292 76626 (1' 102 'A297::
:74'39 9712) ;'9 102 2)1 5712 20 %0 2292 102( 788: 26 1
7:: 102 '82971 '() 17B2( ';;"

7%0 %'(197%1 57(7>29 ) 5210'6 '; 2)1 571 (> ?7) ) 5 :79 431
102= 27%0 3)26 102 9 '?2( 9712) ;'9 89 %2) 7(6 '31831)"

>7 ()1 27%0 '82971 '( 102 8:7(1 :74'39 7(6 57129 7:
92<3 9252(1) 2292 ('126 7(6 102 57(7>29) 3)26 102)2 7)
)%0263:2 '; 92<3 9252(1)" 22 >392 " " '9 8:7(1 7(6
:74'39 %')1) 102 57(7>29 2)1 57126 102 '31831 ( 1295) ';
0'39) %7:%3:7126 102 %')1l 7(6 831 102)2 ; >392) (1' 102
2)1 5712" '9 57129 7: 102 57(7>29 ?'9B26 '31 102 ?27)17>2
1'17: 92<3 9252(1) 62: A29= 6712) 07(6: (> 92<3 9252(1)
%')1l) 7(6 ('126 102)2 ( 102 2)1 5712" '9 )'52 '82971 '()

7 ) 58:2 5210'6 )171252(1 ?7) 29 112( '31: ( (> 102 5210'6
', 2'9B 7:'(> ? 10 7(= )82% 7: 92)19 %1 '() '9 92<3 9252(1)"
(%2 102 2)1 5712 ?27) %'58:212 102 %'(197%1 57(7>29 7(6
89'89 21'9  :''B26 109'3>0 1 1' )22 1071 7:: 102 ?'9B 076
422( 89 %26 %'992%1:= 7(6 7 ;7 9 9712 '; 92139( %'3:6 42
2C82%126 ; 102 ?2'9B ?7) %799 26 '31" 02 12(629 89 %2 27)
102( )2(1 ';; 1' 102 %: 2(1" 49 2; )82% ; %71 '( '; 102
2'9B 125) 2)1 57126 ;'9 ?7) (%:3626 ? 10 102 12(629 89 %2
D (' 6977 (> ?7) (%:3626 2 10 102 %'(197%1 6'%352(171 '("

22 >392 "



1] @J JD 8& -2 eC e" & ;@A
% ]%9_ 'E -XR FU23)@1+UL 2D c
n EUF \—:D')7: DE E"® eU\/Il ‘00" N=D" \
C E) \° EE "MAe \
V e\ " "WRR[W \WAA " G
PUMII M@ S Ue]
L

| AFDB C!BBD

E7 A7 %
>V P,



D i =f & & ki. N. N N& N
|-IQJ#[ Ull
2 GEB F """ DB+ 1BE KBDDBE CB+D D7 ,K B+D D! & )
i > 7 DK +B C(B, ? ,FD 7+
\X V Vllll \ 'l“: Ull
QE \Uqu W o . 10X 2493795
J
i N I'M 3 &V 1< & | M ! N [¢] N
'9 102 7112(1 '('; 9" \

279 9 _\; \
F MARI1 U 191 9"9
9'8"')26 7:2) ;; %2 7(6'M4= 2C12() ‘(71

:28")2 ; (6 42:'? )82% ; %71 '( ;'9 ?2'9B 1' 102 74'A2
'39 2)1'5712 2 :: 4@@./ " "

&: A2 10'3)7(6 ( (2 03(6926 7(6 2 >01= ) C 8'3(6)*
82% : %71 '(

\' +'5892)) 38 2C )1 (> %'(%9212 789'( 1' 92<3 926 62810 ;'9 (27
;'3(671 () " 388:= 7(6 :7=B 52)1'(2 4F% )7(6 4: (6 685
7(6 %'(%9212 ;:B'9 7(6 10 %B((26 '31 1' aX )7(6 %252(1 )%9226

A +'()193%1 ?7::) ;9'5 6075 7:: 0271029 ;7% (> 497%B)
-'4:)12 102957: 4:'%B) (%:36 (> 4'(6 (> ;1(62C )1 (>
27"

4" 388:= 7(6 ()17:: >7:A7( )26 )122: : (12:) 'A296''9 2(6
? (6'? '82( (> ? 10 6"8:%1%" E"

%" 388:=7(6 ; C >7:A7( )26 5217: ? (6'? (15429 )32]19752
6'34:2 >:7)26 %:279 >:7)) M<€7994 :2 % :: 7(6 1 5429 >
;975 (> 7(6 4'796 (> 74'A2"

6\ +'()193%1 ;:71 9'"; %' () )1 (>'; X CG ;')1) 1@ %%
A )<322A"8" @ ()3:71'( .75 8:=?"'6 +2:712C 7(6 @
:2=29 ;2:1 )82% 7: ;:7)0 (> 1' ('" ;:32 8 82)"

2" 388:= 7(6 ; @"7"%" %'8 (> 1' 571%0 2C )1 (>""

" '97 (27 P 0421?222( 2C )1 (> 43 :6 (> 7(6 (2') 2C12() '(
)388:= 7(6 ; C (2@ F@>: 7)) 09" ; 92%02%B 6''9 7(6
;9752 )2 %:') (> 7T%1 '("

>" 388:= 7(6 ; C 2C129(7: 8:= ;:3)0 6''9 7(6 ;9752 ? 10 )57::
>:7)) 87(2:"

0" 388:= 7(6 ; C (129(7: 8:=;:3)0 6''9 7(6 ;9752 1' (2?2 ';; %2"

+'()193%1 X C X 1 5429 )1368791 1 '( 1' %'A29 38 8 82)"

" 388:=7(6:C rC X'A" )B 91 (>4'796 1' ?27::) 7(6 )136
8791 1 '("



:7)129 (>

%'71 8:7)129 1' ?27::) (%:36 (> 57B2 >''6 20292 (2°?
6''9?27= B('%B26 109'3>0"

8:7)1294'796 7(6 )% 5 1' %2 : (> 7(6 )1368791 1 '("
97 (7>%



TT(( (>
02 2)1 5712 ?7) 7:)' 3)26 7) 102 57D'9 6'%352(1 ;'O
%'(19':: (> 102 %'(197%1" 22 >392 " "

' ;'957: 8:7(( (> '; 102 D'4) ?7) 3(62917B2( 3(:2)) 102

%: 2(1 92<32)126 1 7(6 102( 7 ) 58:2 479 %0791 ?27) 6972
38 20 %0 ?7) 47)26 '( >2(297: 2C829 2(%2 7(6 7 >31 ;22:
;'9 102 D'4" '9 102 57D'9 1= '; ?'9B 102 8:7(( (> 12(626

1' 42 (13 1 A2 47)26 '( 7 B('?:26>2 '; 102 D'4 >7 (26
639 (> 2)1 571 (> 7(6 >2(297: 2C829 2(%2"

" 417 ( P3'12)"

$02( 17B (> ';; 102 '82971 '() 102 57(7>29 )'9126 '31 2'9B
87%B7>2) ;'9 )34 %'(197%1'9) ;9'5 20 %0 <3'171 '() %'3:6 42
'417 (26" ( '9629 1' 89 %2 57129 7: 7(6 8:7(1 125) <3 %B:=
7(6 7%%39712:= 6217 :) '; 102 92<3 9252(1) 2292 )2(1 1°
)388: 29) 4= 12:280'(2 (1 7::= ;'9 7 <3'12" 121129
%'(; 95 (> 102 <3'12 7(6 '9629 ?7) )2(1 :'9 102 5")1
%'5821 1 A2" 02)2 89 %2) 2292 102( 43 :1 (1' 102 2)1 5712"
@" 7(7>2 7 := 3(( (> ; -'4)"

02 %'(197%1 57(7>29 '9>7( )26 102 X)211 (> 38X 7(6
'9>7( )71 '( ': 102 ?'9B 7:'(> ? 10 7(= )211 (> '31 '; 102
?2'9B 92<3 926"

02 %'(197%1 57(7>29 3)26 102 2)1 5712 6'%352(1 ;'9 102 67=

1" 67= 93(( (> '; 102 %'(197%1) 7(6 7)%2917 ( (> 102
©74'39 8:7(1 '9 57129 7: 92<3 9252(1)" '9 57129 7:)
)388:= 102 75'3(1) 2292 17B2( ;9'5 102 2)1 5712 6'%352(1

7(6 102 75'3(1 %02%B26 ? 10 102 6972 (>) ;'9 752(652(1) 1°
102 62) >( ; 7(=" #2 '9>7( )26 102 )388:= 7(6 62: A29= 1'

) 12 *; 57129 7:) 7(6 8:7(1 2021029 ;9'5 )388: 29) 'O )1'%B"



$02( (A' %2) 2292 92%2 A26 102= 2292 %02%B26 7>7 ()1 102
'9629 7(6 62: A29= 1 %B21) 102( 7::'%7126 1' 102 92:2A7(1
%'(197%1 4= 102 %'(197%1 ) 57(7>29" 02 1 %B21) 7(6 (A' %2)
2292 102( 87))26 '(1' 7 %:29B ?0' 07(6:26 102 %'(197%1
7%%'3(1)"
02 ; 95 6 6 ("1 93(7(= ;'957: (%2(1 A2 )%0252) '( 7(=
D'4)" 0289'89 21'9 >7A2 7 4'(3) 1' 7( '82971 A2 ; 02;:2:1
1071 02 076 ?'9B26 8791 %3:79:= ?22:: '( 7 D'4"
02 89'89 21'9 7(6 %'(197%1 57(7>29) %' '96 (7126 102 :74'39
7::'%71 '( 1' D'4) 7 ;2?2 67=) ( T6AT(%2" (6 A 637:
19762)52( 1''B :11:2 92)8'() 4 : 1= :'9 93(( (> 102
%'(197%1) 7(6 12(626 1' > A2 7:: 102 9 89'4:25) 1' 102
%' (197%1) 57(7>29 20" A ) 126 27%0 %'(197%1 67 := '92:)2
1' 102 89'89 21'9 ?20' 102= )72 27%0 5'9( (> 202( 42 (>
7::'%7126 D'4)"
+''96 (71 '( '; 7:: 102 ?'9B ‘( ) 12 (%:36 (> )340
%'(197%1'9) )388: 29) 7(6 102 ; 95 ) '?2( '82971 A2) 27)
6'(2 4= 102 %'(197%1 57(7>29"
2" 39A2= (>"
02 %'(197%1 57(7>29 92527)3926 7:: '; 102 ?2'9B 7(6 07(6:26
102 )39A2= (> ;'9 102 )34 %'(197%1'9) 7(6 %: 2(1 (%:36 (>
(129 5 %:7 5) 67=?'9B) A7:371 '() 7(6 87=52(1)"

%'553( %71 '() 1' 102 %: 2(1 79%0 12%1 7(6 2C129(7:
8791 2) ?27) 109'3>0 102 %'(197%1) 57(7>29

+ + 4+ | "
"$7>2)"

$7>2 %7:%3:71 '() 2292 47)26 '( (6 A 637: '82971 A2) 1 52



4''B) 2?0 %O >7A2 102 1'17: 0'39) ?2'9B26 '( '82971 '() ;'O

(6 A 637: %'(197%1)" 217 @) 2292 )2(1 1' 102 D'4 %')1 (>
7(6 >2(297: 7% %'3(1 7%1 A 1 2)"

"4 )1 (>

'3>0 7889'C 571 '() '; 102 579> ( 42 (> 7%0 2A26 '( 27%0
D'4 ?27) 5762 992>3:79:=" 02 : (7: 579> ( 7%0 2A26 27)
%7:%3:7126 7;129 102 ; (7: 7%%'3(1) )17>2 7) (' 7% %39712

92%'(% : 71 '( 27) 711258126 ?0 :2 7 %'(197%1 27) )1

93(( (>" 0 ) ?7) 42%73)2 '; 102 (7% %397% 2) (A':A26 632
1" 102 :712 799 A7: '; (A' %2) ;9'5 57129 7: 7(6 8:7(1
)388: 29) 7(6 )34 %'(197%1'9)" 02 579> () '417 (26 2292
%'587926 1' B892A '3) )5 :79 D'4) 7(6 ; 6 ;;292(1 2292

(A2)1 >7126 4= %02%B (> 109'3>0 102 %'(197%1 7%%'3(1) 7(6
(A" %2)"

74'39 %')1) 2292 %079>26 1' )2879712 %'(197%1) ;'9 D'4
%')1l (> 4= 7::'%71 (> '82971 A2) 1 52 1' 102 %'(197%1) ('126
(102 9 1 52 4'"B)"

" 4'(197%1 %%'3(1)"

+:29 %7: )17;; 49'3>01 1'>21029 7:: 102 %')1l) ;'9 7 D'4
7:'(> ? 10 6217 :) '; 87=52(1) ;9'5 102 %: 2(1 ;'9 %'(197%1
7%%'3(1 (>" ( %'58:21 '( '; D'4) 102 ; (7: 579> ( '417 (26

?27) ?2'9B26 '31"

" 2(297: %%'3(1)"

+'(197%1 7% %'3(1l) 7(6 102 >2(297: 7%%'3(1) 7%1 A 1 2) 2292
(12>97126 2 10 ?7>2) 109'3>0 102 X,7:757H'" )=)125X"

W $ # ) y

+'(197%1) 7(7>252(1"

7%0 %'(197%1 57(7>29 1B ';; 7(6 89 %26 12(629)



(6 A 637::= 10292;'92 ; (7: 12(629 89 %2) 2'3:6 A79=
421?222( 57(7>29) ) (%2 102= 6 6 ('1 3)2 )17(6796 '82971 '()
:74'39 '31831) 89 %2) '9 9712)" 152 %'()35 (> 2:252(1 ';
2)1 571 (> ?7) 102 %7:%3:71 '( '; 57129 7: %')1l) 632 1' 102
2(<3 9 2) 92>796 (> 381' 6712 89 %2)" 02)2 A79 7(%2) %'3:6
92)3:1 (102 ; 95 ") (> '9 >7 ( (> %'(197%1)"

02 89'; 1 7(6 'A290276 579> ( ?7) )21 (1' 27%0 )17(6796
:74'39 9712" ; 102 57(7>29 ;2:1 1071 7 0 >029 9712 ',
92139( ?7) 92<3 926 ;'9 7( '82971 '( '9 19762 102 :74'39
9712 ?7) (%927)26" = (%:36 (> 102 579> ( (1' 102 9712 1
?7) 0796 1' 62(1 ;= 102 7%137: 89'; 174 : 1= "; '82971 '()
7(6 %'(197%1) :7129"

02 47) % '9>7( )71 '( 7(6 57(7>252(1 )193%1392 ',
92)3:126 ( 102 %'(197%1 57(7>29) 07A (> A29= >'"'6 B('?:26>2
s, 27%0 D'4 ?0 %0 %'3:6 ( 139¢( 92)3:1 ( >''6
%' '96 (71 '( '; 10')2 D'4)" 0) 58')26 7 A29= 027A=
?'9B:'76 '( 1025 ?0 %0 :26 1' 89'4:25) ( '1029 7927) 7)
102= 6 6 ('1 07A2 102 1 52 1' %'58:212 102 9 ?'9B 89'829:=
"2" %')1 %'(19': 7%0 2A26 71 102 ; (7: 7T%%'3(1) )17>2 ',
102 D'4"

02 '82971 A2) '( ) 12 %'3:6 07A2 17B2( 5'92 92)8'() 4 : 1=

"9 102 ) 58:2 89'4:25) '; 57129 7: )0'917>2) %' '96 (71 '(

7(6 5210'6) '; ?'9B" 0) ?7'3:6 07A2 9263%26 102 ?'9B :'76
'( 102 57(7>29) 78892% 74:=" ) :74'39 ?7) 7::"%7126 1' D'4)
67 := 1 527(1 1071 :74'39 7::"%71 '( ?27) A29= ;:2C 4:2" 1
)22526 1'> %7: 1071 10 ) ?7) 6'(2 4= 102 89'89 21'9 ?0 :2

102 %'(197%1 57(7>29) %' '96 (7126 102 92)1 '; 102 D'4 431



66 ('1 07A2 6 92%1 %'(19': 'A29 102 %' '96 (71 '( ';
174'39"
89'8'91 '( '; 102 ?'9B ;'9%2 07A2 ?'9B26 ;'9 102 ; 95

) (%2 1 )179126" $ 10 1 52 10292 07) 422( (' (%2(1 A2 1'
2'9B 0796 7(6 102 9 89'63%1 A 1= 07) 422( ):'?:= 9263% (>
'A29 102 =279)" :)' 7 :'1 ': 102 ='3(>29 '82971 A2) O07A2
:2;1 1' ?2'9B 71 102 :'%7: 5 (2 20 %0 '829712) 7( (%2(1 A2
)%0252 7::'? (> 1025 1' 17B2 0'52 %'() 62974:= 5'92 87=" 1
27) :2:1 4= 102 57(7>252(1 1071 102 2;; % 2(%= '; 102 ; 95
07) 422( 62%927) (> 632 1' 102 ;7:: (> 89'63%1 A 1= '; 102
'82971 A2)" ) 7 %'()2<32(%2 10292 %'3:6 42 7 %'992)8'(6 (>
62%927)2 ( %'5821 1 A2(2)) 7(6 89'; 174 : 1="  7(7>252(1

10 (B 1071 ; 7 ;79 (%2(1 A2 )%0252 %'3:6 42 (19'63%26

20 %0 ?27) )2:: ; (7(7% (> 89'63%1 A 1= 7(6 %'5821 1 A2(2))
)0'3:6  589'A2"  3%0 7( (%2(l1 A2 )%0252 ?'3:6 07A2 1' 42
(19'63%26 %792:;3::= )' 1071 102 ?'9B;'9%2 7>9226 2 10 1

7(6 179>21) )21 2292 ('1 92:7126 1' 102 892)2(1 :2A2:) '
'31831"

(7(% 7: %%'3(1 (>"

02 ; 95 )7 6 102= 076 ;22 89'4:25) ? 10 102 '82971 (> ';
102 ,7:757H'"" 7% %'3(1 (> )=)125 7) 10 ) 27) 7 )=)125

62) >(26 ;'9 102 %'()193%1 '( (63)19="

+')1 %'(19': '; 102 D'4) %'3:6 42 1 >012(26 38 %'() 62974:=
4= 7))2)) (> 102 89'; 174 : 1= '; 27%0 D'4 '( 7 5'(10:=
47) ) 971029 107( '( %'58:21 '( '; 102 ; (7: 7%%'3(1" 02
89'; 174 : 1= '; :79>2 D'4) %'3:6 ('l 42 2'9B26 '31

7%%39712:= 7) 102 579> () 2292 (%:3626 ( 102 :74'39 9712"

0) 5762 102 7(7:=)) '; 102 1932 %')1) '; '82971 '()



6 ;; %3:1" 1 ?27) 927)'(74:2 1' 89 %2 )57:: D'4) ( 10 ) ?27=
42%73)2 102 2C197 2;;'91 %'3:6 ('1 42 D3)1 ; 26"

#'?2A29 102 5210'6 '; 17B (> ';; '82971 '() 7(6 7(7:=) (>
1025 (1' )2879712 :74'39 8:7(1 7(6 57129 7: %')1  125)
7::'226 %:')2 %'(19': '; %')1) 639 (> %'()193%1 '("

02 57 ( 89'4:25 27) )'91 (> '31 102 (;'9571 '( :;9'5 102

152 4'"B) 7(6 (A' %2) 7(6 7::'%71 (> 102)2 %')1) 1' 102
'82971 '() 7) 10 ) 2'3:6 07A2 1' 42 7 57(37: 89'%2))"

7(7>252(1 ?'3:6 : B2 5'(10:= '9 (129 5 %'(19': '; %')1) ';
%'(197%1) %799 26 '31 431 10 ) ?'3:6 92<3 92 1'' 53%0 ?'9B"
02 (;'9571 '( ?2'3:6 42 (7% %39712 632 1' 102 :712 799 A7:

‘v (A" %2) ;'9 ?'9B 1071 07) 422( 7:9276= %799 26 422( '31
'() 12 57B (> 7(= 7(7:=) ) '(:= 7889'C 5712" 34%'(197%1
8:7(1 7(6 57129 7:) %')1l) 2292 731'571 %7::= %02%B26 202
(A" %2) 2292 %02%B26 42;'92 87=52(1" 74'39 %')1) 0'?2A29
%'3:6 ('l 42 %02%B26 7>7 ()1 102 2)1 57126 %')1) 7(6 )'52

'957: %')1 %'(19': )=)125 %'3:6 02:8"



+ F L F 1 | #
f K76 ,FK 7 D(D (E7,BCC F+FKdC C
f(E7"B,D
n
7 1 "
f7 D( D (E7, +7 f(FGB  f
f+FAB % 7 (BEFD 7 + BDF KC

f7 D( D DFEGBDPc p A FD 7 E

f7 D( D ?7EAFP D CA /B C( $ C %
fC7 E,B FDF

7 D( b *FK BC FDF CDT7EB
C&&&&EEEEEE & & & & & & BEBERERERSRERERER R S 88 B8 BB R S8 88 B BB R S 88, BB, BR: BRERELEL BB BB BB BB EEEEEE &

11 # 2?1 BD3542)"
1, <
+

OII 4II

>392 "



f(E7"B,D $

f FDB

D # EF
f7 D(D (E7, +7
f+FAB
(r (O)"
f7 D( D DFEGBD( N2F+"'
7 D( D ?27EAFD t X GH
fc7 E,B FDF
fCD7EBC >1"
I K K
f7 D(D *FK BC
|
#1 # ( DO
A<1 314 2 2> % >
9 2799 3 0 'BM
D
I F > 9%
[ &F9;1F
S2@%G 8 (%M?
D!( 1
/;!I\:$:R
I)O < L +

)
[ ? H PP L$M"
1J %0

0 ,# &

>392

(FGB

, F1

"I,% %

=#

C

0

4

2 U1



|
D K76G

,FK 7 D( D (E7,BCC F+FKdC C
HE?"B:D
If FDB
f7 D( D (E7 +7f 2= \L(FGBI f
+FAB
(
f 7 D&D ?27EAFD aDMD#‘EO? M)H"(y0$/0$ h
di111111111d11 111111
fC7 E,B FDF
fCD7EBC Q
f7 D( D *FK BC f FDF CD7EBf
%OK %4k 15
L +M B
?2N1 * 2 3 2
K13 1 N#
O,II 4"
FPo+ # "= $HIIK LS
C,% ON ) $( D5 @)
= G# 5 BINAH 'Y
'177) 83G ('1)"

>392



[ K7G ,FK FDF (E7,BCC F+FKdC C
| K

f(E7"B,D

f{ FDB JOl# P

| U | | 6
FDF DEF+C +7 f h f(FGB f

f+FAB [1] mun

2 4 4ttt |

fC7 E,B *FK BC FDF CD7EBf

R H7 110R 1

%762
g

- 1; 2>G
OII 4II
SR -TINHJ?U
IIKG

12 2

. DFEGBD *FK BC FDF CD7EBf

#+ %% > %F 1

%')1 U U 1" G
55 & 4 < X9

+

K1Q I2H N , %0

>392



K7G ,FK FDF
f(E7"B,D
FDB
1FDF DEF+C +7
+FAB
fC7 E,B *FK BC
! "LO
Lo # $%& " 5
V41
P #
() * 6 | 7
+ $+ll ’_+$.Il
fDFEGBD *FK BC
?2 2 -H -]F
( O mn II_ %loll
1
+ ] $E& F %90
$1,; ,
<" 4 #
>392 "@"

/1

(E7,BCC F+FKdC C

f(FGB f
FDF CD7EB
$ %
6 /
"
] -
n ]A
§ 9 |
N
FDF CD7EB
IIII(II n |l2 2
2



(E7"B,D 0 1

FDB | 4

+( D (E7, +7 f(FGB
+FAB # # 5|# $&

+( D C7E,B + :1 + 3 "
DFEGBD FDF n

CD7EBC &

+( D *FK BC

&' & & S57T5%

2)1 5712 2;
1%7'2F1?F2)1 5712

;< &7 < " 1
;7%1'9"

0e%M A7 $ 9 );%,%0 X1°
10 */ ? O

>392

f

D
1d
FDF CD7EIBf



K7G ,FK +( D
(E7"B,D 2
FDB f
+( D (E7, +7 f h
JJJJJIJIII
k < 261;<1*< =76>762
DFEGBD FDF
CD7EBC

+( D *FK BC

<=")

G1G &+MU 7>@0
3%b6

H 4 +

44 #3

>392

(E7,BCC

f(FGB f

* % ?*((( @D

f
I

F+FKdC C

FDF

CD7EB



K7G ,FK FDF CD7EB F+FKdC C

f(E7"B,D

1111111 | R

+ &
1
p

diT11111111d12111

f FDF CD7EB +7 | " f(FGB f

e 16 >/ /0 1

f*FK B +FAB Dd(B ,'FECf +D f B, f
6 bz:1 f (KF,BC. (KF,BCf

0424 R KI+Q#
/01 5 *
B

>392 "/



I
f(E7"B,D
|

U AN

FDF CD7EB +7 M

K7G

)0 1

f +FAB +
1K

K K
f*FK B +FAB
S

61 1
AlB *

LLB ( ((+ B
AD*1 &%

# 07?

1 1
.0" 4"
1 1F
#"B, JF199"
5 4

- 46< T
N3n" 29(2

E1 /O

>392

, FK

FDF CD7EB F+FKdC C

(FGB f
[ |

fbd(B f,!FECT
f b

@
¢

C
s
!
C!
$ )
J
< J )
3 )
V
vV @

( +D f B,
Z:1ff(KF,BCf(KF,BCf

llllJ

f



95) (A':A26 ( 102 92)279%0 43 :1 38 :74'39 9712) ;'O
2)1 5712) 47)26 '( 7 5 C1392 '; 2C829 2(%2 7(6 92;292(%2 1'
89 %2 4''B) 202( 102 ?'9B ?7) '31) 62 102 9 2C829 2(%2" 02
(;'9571 '( (102 89 %2 4''B) ?27) '(:= 3)26 7) 7 >3 62 1°
02:8 102 2)1 571'9 ;'95 7 9'3>0 627 '; 102 ?2'9B (A':A26"

) 7:: 102 43 :629) 3)26 89 %2 4''B) 1' 02:8 2?2 10
2)1 571 (> 102 9 8')) 4:2 3)2 ;'9 43 :6 (> 38 829:'957(%2
'31831) ?7) 12)126"

31831) 3)26 4= 102 ; 95) 1025)2:A2) %'3:6 ('1 42 3)26 7)
102= 6 6 ('1 27(1 '82( 3)2 '9 ? )0 1' 92A27: 102 9 '?(
'31831) :'9 927)'() '; %'(; 62(1 7: 1="
+2917 ( 89'4:25) 2292 62(1 ; 26 4= 102 %'::74'971 (> ; 95)

. 89 %2 4''B) 2292 3)26 1' 43 :6 38 '31831)Q

*  95) %'()3:126 5'92 107( '(2 4''B ?202( ?'9B (> '31 7
89 %2" 02 ; (7: 89 %2 ?7) 47)26 '( 102 4''B) ; >392) 7(6
102 2)1 571'9 ) 2C829 2(%2"

* 95) %:7 526 1071 ;'9 %2917 ( )2%1 '() '; ?'9B 102
89 %2) (102 4''B) 2292 9 6 %3:'3) 2" 1 ?7) )17126 1071
102 4927B (> 38 '; %'(%9212 ):74) ?27) 381' 7 ;7%1'9 '; 10922
31

* 282(6 (> '( 27021029 102= 2292 2)1 571 (> '9 57B (>

%:7 5) 6 ;;292(1 4''B) 2292 3)26 632 1' 6 ;;292(1 89 %2



'2A2:) ( 1025"

A*  ;:292(1 4''B) 2292 3)26 4= 6 ;;292(1 ; 95)"
02 ; 95) 2292 <3 12 0788= 1' 3)2 7 671747)2 ?20')2 '31831
(;'9571 '( ?7) 47)26 '( 89 %24''B) 102 89'4:25 27) 1' ; (6

'31 ?0 %0 4'"'B '9 %'54 (71 '( '; 4''B) 02:6 92: 74:2 6717"

( (1 7:)136="; 102 89 %2 4''B) ?27) 3(62917B2( 1' 7))2))
102 9 7%%397%=" A2 4''B) 2292 17B2( ;'9 %'5879 )'( 7(6
'9'5  27%0 4''B 10922 19762) :''B26 71S 49 %B?'9B
2C%7A71 '( 7(6 %7982(19=" 5:79 125) ( 27%0 4''B 2292
102 ( 62(1 ; 26 7(6 102 9 9712) ('126" (35429 ';
%'(%:3) '() 2292 6972( ;9'5 7 )34D2%1 A2 %'5879 )'( '; 102
9712)

* '9 )5 :79 125) 10292 2?2292 :79>2 6 ;;292(%2) ( 102
9712) 4217222( 4'"'B)"

* 74'39 %')1) %'(6 1 '() 7(6 102 5210'6 :'9 43 :6 (> 38
102 9712) 6 ;;2926 421?22( 102 4"B)" 0) :7%1 %'3:6
2C8:7 ( ;'9 8791 '; 102 A79 71 '( 4217?22( 102 9712)"

* '62 125) 076 7 :79>2 A79 71 '( (102 9 9712) 421?222/
102 4''B)S )'521 52) 7 ;7%1'9 '; 10922 ?7) '4)29A26" '9
%'5879 )'( 8398')2) )'52 '; 102)2 A79 71 '() %'3:6 42 17B2(
'31 4= 7(7:=) (> 102 47) % 1 52 1' %'58:212 7( 125 '; ?'9B"
A* 02 43 :6 38 '; 102 :74'39 %'(12(1 ;'9 %2917 (
82971 '() )22526 ::'> %T7:" '9 2C758:2 9''; D' )1LS0 2
89 %2 829 3(1 :2(>10 27) 89'8'91 '(7: 1' 102 %9'))
Y2%1 '(7: 7927S 7) 102 7927 6'34:26 )' 6 6 102 89 %2" 0)
)225) > %7 7))y 7 9'; D'")1 3)37::= 07) 1?' ; C (>
8" (1) 2 1029 2(6" ) 102 %9"')) )2%1 '(7: 7927 6'34:2) 102

)87( '; 102 D' )1 ?2'3:6 (%927)2 7(6 )1 :: (226 1?' ; C (>

L@



8' (1)" (5= '8 ('( 102 89 %2 ;'9 ; C (> 7 D')1 '; 6'34:2
102 7927 829 3( 1 :2(>10 ?'3:6 ('1 42 6'34:2" 1029
2C758:2) )3%0 7) 10 ) 2292 7:)' 62(1 ; 26"
A* $02( 7(7:=)26 )34D2%1 A2:= 102 (;'9571 '( 02:6 ( 102
89 %2 4''B) 6 6 ('1 )225 1' 42 927: )1 % '9 7%%39712 7(6
10292:'92 *; : 11:2 3)2 (43 :6 (> 38 7( 7%%39712 671747(B
'9 2)1 571 (>"
' 7% %39712:= 7))2)) 102 6 ;:292(%2 421?222( 102 89 %2 4''B)
102= 076 1' 42 12)126 '4D2%1 A2:= 3) (> )171 )1 %)" 02
527( 7(6 )17(6796 62A 71 '() '; 102 '31831) ;'9 27%0 4''B
7(6 19762 ?7) %7:%3:7126 1' )0'? 102 527( A7:32 7(6 0'? 102
9712) 2292 )89276 74'31 102 527("
02 6717 ?27) 102( >9'3826 1'>21029 7(6 7(7:=)26 7) '(2 )21
971029 107( (6 A 637: 4''B) 3) (> 102 7(7:=))
A79 7(%2 ;'953:7"
02 ; 9)1 17)B ?7) 1' 76D3)1 7:: 102 6717 7A7 :74:2 ( 7¢(
7112581 1' 925'A2 102 6 ;;292(%2 ( 43 :6 (> 38 89 %2)
4217222( 102 4''B)"

102 4''B) )17126 1071 102 ; (7: 9712) 2292 7A297>2
. >392) 47)26 '( TA297>2 %'(6 1 '()" #'?2A29 102 47) %

(;'9571 '( ;'9 %7:%3:71 (> 102)2 9712) A79 26 421?222( 102

4''B)" ' 925'A2 10 ) A79 71 '( 102 0'39) 17B2( 1' %'58:212
7( 125 '; 2'9B 27292 12)126 7(6 ('1 102 89 %2)" 0 )
731'571 %7::= %31 '31 7 (35429 ': 89 %2 4''B) 7) 102= 6 6

(‘2 89 (1 102 :74'39 '31831) 7(6 102= %'3:6 ('1 07A2 422/
%7:%3:7126 ? 10'31 7 >9271 627: '; 2:;:'91"

( 1'17: ;'39 4''B) >7A2 7( '31831 ( 1295) '; 0'39) ;'O



'82971 ()" &+'589202() A2 "B ; 712) ./
9 ;; 10) ./ 71 '"(7: %0263:2 ; 712) ./ 8'() ./ *
02 19762) 12)126 92 (;'9%252(1 %'(%921 (> 2C%7A71 '( 7(6
%7982(19= 2292 '(2) 20 %0 102 43 :629) 2)1 57126 1025)2:A2)
971029 107( 10')2 3)37::= )34%'(197%126 '31 1' 42 89 %26"
125) 2292 102( 62(1 ; 26 20 %0 2?2292 62(1 %7: ( ?'9B
%'(12(1 7(6 %'(6 1 '() 1' 57B2 102 %'5879 )'( A7: 6
'1029? )2 102 '4)29A26 6 ;;292(%2) %'3:6 42 711 43126 1' 102
6 ;;292(1 ?2'9B %'(12(1)" '52 19762) 076 1' 93:26 '31 '; 102
)136= 0292 7) 102 (35429 '; ) 5 :79 125) 2292 1'' )57::
;'9 2C758:2 49 %B?'9B"
(%2 102 6717 ?27) %'::2%126 A79 '3) 12)1) 2292 829;'9526"
(35429 '; 7))3581 '() 076 1' 42 5762 74'31 102 )21) °';
6717 ; 9)1 :'9 102 12)1) 1' 42 A7: 6"
1 ?7) 7))3526 1071 ;'9 27%0 125 102 '31831 > A2( ( 0'39)
27) 7( 7TA297>2 ; >392 17B2( ;9'5 7 ('957::= 6 )19343126
8'83:71 '(" 0 ) 02:6 1932 7) 102 4''B) )17126 1071 102
'31831) 2292 7:: 47)26 '( 7TA297>2 %')1) 7(6 %'(6 1 '()"
82971 '() 2292 '(:= (%:3626 ; 27%0 4'"'B ('126 7( '31831
'9 1" 02 'A297:: 7;;2%1 '; 10 ) 5210'6 '; 7% %2817(%2 ?7)
7))3526 1' 57B2 102 %0' %2 '; '82971 '() 97(6'5"
02 79 10521 % 527( '; 102 '31831) ;'9 27%0 4''B ?7)
%7:%3:7126" 02 79 10521 % 527( ;'9 '31831) ( 27%0 19762
7(6 27%0 4''B ?'3:6 ('1 42 527( (>:3: 7) 27%0 '82971 '( )
'31831 (7 19762 ?7) ('1 92:7126 1' 7(= '1029 7(6 102 9
97(>2 ?7) :79>2" '9 2C758:2 2C%7A71 '( 102 7;;2%1 '; 102
'82971 '() ? 10 :'? '31831 ; >392) & 2A2: 7(6 %'587%1

‘31831 " @ 09)* ?'3:6 42 5 (57: '( 102 527(" " 7A'" 6 10 )



299'9 7 92:71 A2 '31831 ;'9 27%0 0''B) 125 ?7)
%7:%3:7126 47)26 '( 7 527( '31831';'9 27%0 125"

7%0 125 ) '31831) 2292 7TA297>26 102( 27%0 4''B ) '31831

2C892))26 7) 7 829%2(17>2 '; 102 7A297>2 :'9 27%0 )2879712

125" & )0?2'910 ./ *
‘9 2C758:2 8'() "/S 9 ;: 10) ".S +'5892 " S %026 "

09)"
27( '31831 Y "Y " 2:71 A2 '31831 Y %137: 31831 U

27( 31831
2:71 A2 '31831Y 8'() / S 9 :; 10) . S +'5892 S
%0263:2 "
$0':2 19762) 2292 527( (>;3::= %'587926 3) (> 102)2 92:71 A2
'31831)"

02 79 10521 % 527( ?7) %7:%3:7126 ;9'5

27( Y & '17: )35 '; 92:"'31831)*F 35429 '; '31831)"

&+071; 2:6 ./ *

) 10 ) ?7) 6'(2 ;'9 27%0 4''B 7(6 19762 %'5879 )'() 2292
27) := 5762 421?22( 1025"

" 7(7:=)2 102 )89276 '; 102 6717 74'31 102 527( 102
)17(6796 62A 71 '( ?27) %7:%3:7126"

02 92:71 A2 '31831) ?292 3)26 1' %7:%3:712 102 )17(6796
62A 71 '("

02 )17(6796 62A 71 '( ?7) %7:%3:7126 ;9'5

& 31831 27(*U
35429 '; '31831) &+071; 2:6 ./ *"
02 527( 7(6 )17(6796 62A 71 '( ;'953:7 '(:= %'587926 102
'31831) ;'9 )2879712 4'""B)" ' :'B 71 102 6717 7) '(2 )21

102 7(7:=) ) '; A79 7(%2 ?7) 3)26"



02 12)1 ?7) 3)26 1' )22 ?2021029 10292 ?7) 7(= 78892% 74:2

A79 71 '( 4212?222( 102 4''B)" ) 10292 2?2292 1?' A79 74:2)
(752:= 4''B) 7(6 125) 7 12)1 47)26 '( 7 1?' ?27= %9'))26
%:7)) ; %71 '( ? 10'31 928: %71 '( 27) 92<3 926" 0212)1
27) )3 174:2 :'9 10) 6717 7) 1 12)126 ;'9 102

) >(; %7(%2 '; 102 A79 7(%2 %73)26 4= 4'10 102 6 ;;292(1
'82971 '() 7(6 4"B)" 02 12)1 6 6('1 (226 928: %71 '( 7)
10292 ?27) '(:= '(2 '31831 A7:32 ;'927%0 4''B 7(6 125"

& 2((211 7(6 97(B: ( . *

02 12)1 %7:%3:7126 102 A79 71 '( 421?222( 102 4''B) 421?22(
102 1=82) '; 125) 7(6 7 92) 637: A79 71 '("

' 12)1 ;'9 102 ) >( ; %7(%2 '; 102 92)3:1) 7( 12)1 27)

829:'9526 '( 102 %7:%3:7126 A79 7(%2)" 02 ) >(; %7(%2
‘2A2: '9 102 12)1) ?27) 17B2( 1' 102 " @ ) >( ; %7 (%2
t2A2:"

02 (3:: 0=8'102)) 12)126 ?27) 1071 10292 27) ('

) >(; %7(1 6 ;;292(%2 421222( 102 527()"



+'(%921 (> 35429 '82971 '()
+ # +
'3(6) ] 55 6228" "@
X @ 55 6228"".
)': 7126 47)2 M 55"
6228" 101 ' "@
0?2 270" "@ " @ "
26) @ 55" " 112 >1]
@ 55" '@ @
] >1155" '
3)82(626 ):74
@ 55" /"
18)17(6 B294
] 5" " 7927" @"
$7:: @ 55 10 %B" "I @ AL
X @ 55 10 %B" ' /.
128) )17 9)" " /"
+':35()
' "@5" " 7927" " . @"@
5" " 7927" A >|IA ?2101
275)
" 5" " 7927" ?211 "
] * 5" " 7927" " @"@
# +
"@ ?2AL?
>]iA
E
'39% 2 35) 27( <3792 " 71"
E79 71 '( <3792)
/" " @"
" @ " U
! /" . @ "
@ "
9'5 174:2)
4 " @ @Y "/ 1 " @ @ @Y " 10 ) >( ;

+ #
1]
1]

@®

%7 (1"



C%7AT71 '( 35429

+

‘31
% 07(6 @ @55"

9278
7957
( %'(2 07(6
5
8

2
9
5" 10 %B"
92))'9 )';1 9'%B
:2)) 8:7 ( %' (% "@
' @5 6228 92 (; %'(9%"II
C%7A712 4= 07(6
263%2 :2A2:
] " @5" 6228" >1A
] >"115" 6228" 1M1
] 1"115" 6228" 1']
C%" 8 1) ] @5 6228
"I5" 6228"
‘15" 6228" "@
] ,
5
5

27

@

+5
7.

@u " @5
6228"
6228"

]" @5 6228"" @
] " @5 6228"@

"5 6228" "@
] "5 6228" "

0 07(6 %'587%1"

] " @5" 6228" "@

X " ] >"I5" 6228" "@

X ] 1"15" 6228" "
92(%0 ] " @5" 6228""
X ] >"15" 6228"
X ] 1"15" 6228" @"
2A2: 7(6 %'587%1" " @
28') 1 )89276 :2A2:
%'587%1 )8 l@ 5"
197();29"

76 '99 2) 4= 07(6"

(>

7910 V3
7 6% 92 %'5892))
@ 5 :7=29)"
796% 92 55"

> 1]

9
#709
# 62281 >
X @ 55" 6228" " @
X 111 55" 6228" 1]
(6 0796%'92 )7(6" "/
1 B )388'91 1

)ll

5 78791"

6228" " @

N ©©

', '82971

() @
+#
'@
" @ >1]1
>
" 1t?
) 1']
" @"@
" @"
@" 21
'@
" >11]
. > 1
@"
@" "
@" " @
" 1"
n @ll
Il@ @ll
/ 1]
I:/@ "
>1]
n @ "
' Q@
'@
@/ '
1>
@ e
' ." Il"@



+ #
@" >1]!>
E n
'39% 2 °'; 35) ; "o 27( <3792 " 71 '"
E79 71 '( <3792)
/Il n n
! [ | > 1] "/
/" .
9'5 174:2)
4 " @ Y"@ 1 " @ Y "@. '10 ) >(; %7(1"
749 % 2 (;'9%252(1 35429 '; '82971 '()
+ # +
+#
. I!>-] "
@ " nE
/ 11> R .
/@ " " " 11> >
@ '@ " " @ [1>>
+ 11> " "
+ /@ 11>]
+@ n I']] n n
. " @ @
¥ " @ ‘@
# + "
+#
@" / /"
'@
E
'39% 2 ', 35) " 27( <3792 " 71
E79 71 '( <3792)
Yl > | 1> "
! " "
9'5 174:2)

4 " @ Y". 1" @ Y " '10 ) >( ; %7(1"



+7982(19= 35429
+
+79%7)) (> )';1?''6"
:''9 D')1) @ U 565" "
@ U @ 55" @
@ U 55"
@U @ 55" "
7911 '() @ U @55" "@
X @ U 55" " @
D')1) @U @ 55" " @
/U 55" " @
@ U 55" "
@Uu 55" " @
@U @ 55" " @
,294) @ U 55" '
1931) @ U @55
9)1 ; C"
+0 84'796 /55 1F>" "
X @55 1F>" " @
"";4'796 4311 D' (1
.55 ;.71 ;7::" " @
.55 ):'82 "@
@55 ;:71 ;7::" " @
@55 ):'82" "@
99 (> @ U /55" @
X @ U@ 55" " @
@ U 55" " @
27929 Il U@ 55" 11>
@ U@ 55" 11>
X 9@ U @55" 11>
0 8:78 .55" @
X @55" '@
1?''6 @55 1F>
;oo >|155 ? 62" " @
X " @ 55 ? 62" "@ @
.55 1F> E 1' ?27::" "/
2%'(6 ; C"
B 91 (> .U 55" 11>
@U @ 55 11>]
P37697(1 .55" " @
X @55" " @
1'8) .U /55" [1>]
X @UuU /55" 1>
X @U@ 55" [1>1]
7TH (> 4276)

@(@@@

', '82971 )

#

[>>
[1>]

1171

I1>]

@®

11>
[1>>

11>
11>

11>]

+#

1>

1] >
I11]>
1] >



+4# "
n n 11} @ n .
n " n n @ mn . . "
E n
'39%2 ' 35) ; “v27( <3792 " 71
E79 71 '( <3792)
, n n @ n @/
" " /"
! " >]1 1>
/II
9'5 174:2)
4 " @ Y" 1" @ Y /" . r10 ) >( ; %7(1"
+ + | "
02 527( A7:32) ;'9 7:: 102 19762) 6 ;;2926 >9271:=" 02
5 (535 6 ;;292(%2 '; 102 527() '%%39926 ( %7982(19=
20292 1 97(>26 ;9'5 ." 1' @"." 02 57C 535 97(>2 ';
@ " "1' /" "% %39926 ( ;749 % 92 (;'9%252(1" (2

'; 102 4''B) 076 102 0 >02)1 '9 :'?2)1 527( ( 7:: 102
19762)"

02 17(6796 62A 71 '() 2292 7:: :79>2 2C%281 ( ;749 %
92 (;'9%252(1 20 %O (6 %7126 7 :79>2 )89276 ( 102 6717"
0292 27) (' 871129( 421?22( 102 4''B) )17(6796 62A 71 '()
'9 6 ;:292(1 19762)"

"B (> 71 102 12)1) 1'>21029 102 '31831 6717 ;'O 27%0
4B ( 27%0 19762 ?27) A79 74:2 ( 4'10 527( 7(6 )89276"
%'() )12(1 92:71 '()0 8) 2C%=281 ;'9 A79 74 : 1= %'3:6 42
)22( 1' 2C )1 ( 102 6717"

$02( 102 6717 ?7) >9'3826 1'>21029 7(6 102 4''B) 12)126 ;'9
A79 7(%2 7 (35429 '; %'(%:3) '() 2292 5762"



0292 ?27) 7) 2C82%126 7 ) >( ; %7(1 A79 71 '( 421?222( 102
1=82) '; 125) :'9 '(2 19762 7(6 ;'9 102 )'39%2 421?222( 102
4''B)"

'9 7:: 102 19762) )136 26 102 X X A7:32) 2292 ) >( ; %7(1

7'9 102 )'39%2 421722( 102 4''B)"






T non

E7( $228B
'99= 1=82 $228B
1'92 )026 5" )< $228B
+'58'3(6 5" )<" $228B
92%1 " 5 0 >0 %07 (: ( :2(%2 7(6 8')1)" 5"
92%1 " 50 >0 0'796 (>" 5"
%7;;':6 P3 %B)17>2 5" )<" $228B
342 N ; C (>) 5" )<" $228B
+97(2 0 92 1=82 =
57:: 1'":) (10
()397(%2) G
112(67(%2 "+")" G
+'(197%1'9) '4: >71 '() G
+'((2%1 '"() ;'9 )29A %2)" G
$7129 %079>2)" G
2%19 % 1= %079>2)" G
7) %079>2)" G
9'12%1 '( 1" 2C129(7: ?7:: ':=102(2 5")<"
9'12%1 '( 1" (129(7: 9''5)" 5")<"
258'979= )388'91 1' ;:''9 '9 D754) %9'?) (35429"
T+ E !
+:279 ) 12 9344:2 :'?A2>2171 '( 57%0 (2 5")<"
934 38 026>2 43)0 2A29= 5" :2)) 107( 65" # 5"
17::" +# 5"
927B'31 9 %B?'9B 5"%342"
7)) %'(%9212 5"%342"
@55"92 (;'9%26 %'(%9212 ):74 5"%342"
@ 55" X X X 5"%342"
@ 55" X X X 5"%342"
@55" 3(92 (;'9%26 %'(%9212 ):74 5"%342"
@ 55" X X X 5"%342"
@ 55" X\ X X 5"%342"
7)807:1 5")<"
87A (> ;1T >) 5")<"
C%7A712 )57:: 8 1) 4= 07(6 ;'9 8

V1) 21%" 5"06342"
C%7A712 :79>2 8 1)F47)2) 7927) 4= 07(6 ] 5 68 5"%342"
M| 5 6228 5"%342"
C%7A712 192(%02) 4= 07(6" 5"% 342"
C%7A712 47)2) 8 1) 21%" 57%0 (2 ] 5 6228 5"%342"
?

C%7A712 192(%02) 57%0 (2 ]5? 62 ]5 6228 5"%342"
15 ? 62 Mb 6228 5"%342"

C%7A712 9263%26 6 > 57%0 (2 ] @ 55 6228 5"%342"
M @ 55 6228 5"% 342"

:7(B 7(6 )1931 1' 2C%7A71 '( 2A29= :5 7::'?2 ;'9

923)2 '; ‘1 5429" 388'91 ) 62) '; 192(%0" 5")<"

388'91 ) 62 '; 47)252(1" 5")<"



T+ E !

3%B7?7= )89276 '( ) 12 07(6 5"% 342"

57%0 (2 5"% 342"
3%B7?7= :'76 6 92%1:= '(1' :'1 :'99= 1' 1 8" 5"%342"
7%B; :: 7(6 %'587%1 27910 4799'? 4= 07(6 5"% 342"
%'587%1 4= 207%B29 8:712"
7%B; :: 7(6 %'587%1 27910 -+ 7(6 9'::29" 5"%342"
'7%2 7(6 %'587%1 0796%'92 ( @ 55 :7=29)" 5"% 342"
7%2 7(6 %'587%1 %93)026 %' (%9212 5"% 342"
( @ 55 :7=29)"
7(6)%782 7927 ? 10 1'8)' :" 5"% 342"

!

934 38 '4)':212 697 (7>2 ) H2 5"
934 38 '4)':212 57(0':2) ) H2 (35429"
27: ':; 6 )3)26 497(%0" (35429"

9762 4'11'5 '; 192(%0 :7= 7:: 697 (7>2 421222(
57(0':2) (%:362 :'9 42(6) 497(%02) 21%"

+:7=: 55 5
+:7= @ 55 5
| E+ 5"
+7)1  9'( 5"
399'3(6 697 ( ? 10 %'(%9212" 5"%342"
()17:: >3:: 2) 7(6 1978) 1=82 (35429"
C129(7: 57(0':2 697 ( %'((2%1 '() 1=82 (35429"
(129(7: 57(0':2 697 ( %'((2%1 '() 1=82 (35429"
'%712 697 ( 93() 7(6 12)1" (35429"
‘%712 ;73:1 9287 9 8 82" (35429"
'6'31 7(6 %:279 697 ()" 5"
+252(1 5'9179 D' (1)" (35429"
3 :6 57(0':2 ? 10 %'(%9212 9 (>) ) H2 5"
()0 ';; 47)2 '; 57(0':2 ? 10N '9 >97('" 5")<"
+ + |
+'(% 9212 5 C26 '( )12 5 C29" 5"%342"
+' (%9212 5 C26 '( ) 12 4= 07(6" 5"%342"
7%2 %'(%9212 ( 192(%0 A 49712 1758 ; ( )0 1°
2A2:)" 92%1 18 5"%342"
35829F 18 5"0342"
799'? 5"0342"
7%2 %' (%9212 ( 876F47)2 A 49712 1758 ; ( )0 1°
2A2:)" 92%1 1 8 5"%342"
35829F 18 5"% 342"
799'? 5"%342"
7(6 4: (6 7927)" 5")<"
7= 8':=102(2 )0221)" 5")<"
7%2 %'(%9212 ( ):74) A 49712 8:7%2 52)0
92 (; ()0 1' )39;7%2" 92%1 18 @ 55 5"%342"
@ 555 5"%342"
35829F 799'?" @ 55 5"%342"

@ 55 5"%342"



+ + I
21 9'76 ;'95) :7= )7(6 8':=102(2 6 92%1 1 8
1758 ; ()0 )19 B2 :'95)" ] @ 55"10 %B 5"0%342"
@ 55"10 %B 5"%342"
7= 4: (6 (> %' (%9212 )89276 N ; ()0 ? 10 )0O'A2: 5"%342"
197();29 4= 57%0 (2"
'3>0 ):74) ;'9 57(0':2) >3:: 2) 197();29 4= 5"%342"
57%0 (2 )89276 %'587%1 4= 07(6"
#73(%0 (> ;'9 B294) %'(%9212 1 8826 6 92%1:= 5"%342"
(1' 0278) 102( 8:7%26 7(6 )07826 4= 07(6"
T%2 %' (%9212 ( B %B29) 7(6 %'587%1" 5"%342"
#' )1 7(6 4799'? 5" 3) (> :74'3929)" 5"%342"
7T%2 %'(%9212 ( %':35( #796F 7)= 5"%342"
T%2 %'(%9212 (4275 #796F 7)= 5"%342
7T%2 %'(%9212 (92 (;'9%26 ;:''9 ):74 #796F 7)= 5"%342"
7%2 %'(%9212 ( ;'95?'9B 3) (> %97(2 7(6 5" 5"%342"
%342 )B 8"
$ !
'3(671 '( 876F47)2 )=)125 5")<"
5762 38 8:= 5")<"
9'3(6 4275)" 5")<"
217 ( (> ?27::)" 5")<"
':35() ]*5 0 >01]"5" )<" 5")<"
:35() * " 50 >0 M " 5" )<" 5")<”
$7::)" 5")<"
;1)07;1" 5")<"
17 9%7)2" 5")<"
"?()17(6 4275)" 5")<"
:74) 71 5")<"
9'3>OF9 4 )=)125 5")<"
18)17(6) ';; ):74" 5")<"
57:: 7?B?796 8 2%2)" 5")<"
1'82(6) #27A= )122: 5")<"
>01 )122: 5")<"
$7129 479 #'9 H'(17 5"
E291 %7: 5"
, %B29)" 5")<"
C %: 8) 12) ;7)12( (>) 1' ;'957?'9B" (35429"
7B2 ; C )19 B24'C2) ;'9 ):74 %':35(" 5")<"
7B2 ; C 8':=)1=92(2 )0782) 1' ;'95?'9B" (35429"
7B2 ; C )19 B2B %B29 ;; ):74 5")<"
#7(> (> B %B29 5")<"
'95?2'9B % '(%92126 ( C197 'A29 5")<"
'3>0 ;'957?2'9B ;'97(= ?'9B" 5")<"



+

C 52)0 ( ):74 1=82
+31 7(6 42(6 52)0 7(6 ; C 1=82
C 52)0 )399'3(6 1' %':35() 7(
+31 7(6 42(6 )122: 1' )%O0

+31 7(6 42(6 5 :6 )122: : (B) )
C 12 )87%2 )%0263:26 )122:
7

C )122: (6 ;; %3:1 %'(6 1
C )57:: <37(1 1 2) '; )i12z:



+ +,% !

C 5'9179 (5 C29 197();29 5 4= :74'3929" 5"%342"
)1934312 49 %B) ] 5 ;9'5 87::21 4= 4799'? (35429
3 :6 '(2 49 %B ?7:: 8' (1 (> 7% (>) 5")<"
+'55'()F2(> (229 (> 5")<"
3:6 07:; 49 %B ?27:: 8' (1 (> 7% (>) 5")<"
+'555"'()F2(> (229 (> 5")<"
02957: 12 4:'%B 55 5")<"
@ 55 5")<"
+' (%9212 4:'%B : 55 5")<"
@ 55 5")<"
3:6 %7A 1=°?27::7::'? ;'9 49 %B ;7%2 12) 5")<"
4:'%B) ()3:71 '( ;9752) 685 : (1':)"
34)193%1392 )B () '; 2(> (229 (> ; :: %7A 1= 5")<"
"(2 49 %B ?27:: 5")<"
%7A 1= ?27:: 5")<"
):22829 ?27:: 5")<"
3(6298 (( (> ()0'91 :2(>10) 5"
7B2 '3162%7=26 D' (1 7(6 928' (1" 5")<"
7B2 '31)'3(6 D' (1 7(6 928' (1" 5")<"
7B2 '31 %0 5(2= 4927)1 7(6 928" (1 7::'? 7T%%2)) 5")<"
7B2 6'?( N 92%'A29 ':6 ?7:: 07:; 49 %B 9243 :6 5")<"
57:: '9 6 ;; %3:1 49 %B?'9B 07:; 49 %B" 5")<"
2 07:; 49 %B ?27:: 1' 2C )1 (> 43 :6 (>" 5"
2 55 4:'%B ?7:: 1' 2C )1 (> 43 :6 (>" 5"
927B'31 0':2 109'3>0 @55" 49 %B" 5")<"
927B'31 0':2 109'3>0 @55" 49 %B" 5")<"
927B 0':2 109'3>0 %7A 1= ?27::" 5")<"
258'979 )388'91 1' 0':2 (?7::15 )<" 5")<"
M5")<" 5")<”
258'979= )388'91 1' %2 : (>" 5")<"
3:6 ( (2?7 :(1': 1" '82( (> #7:; 49 %8B 5"
9 %B 5"
- ) H2 5"
7B2 >''6 D754) '; 0':2 ;'9 ;9752" 5"
3 :6 ( 5217: )7)02) '9 :3>) 15" )<" 5")<"
M 5" )<" 5")<"
C (2?2 ; 928:7%2 '9 027910 ) H2 (35429"
("%B'31 ':6 %0 5(2= 4927)1) 925'A2 7::57129 7: 5")<"
57B2>"'"'6 ?27::"
27: 1'8 '; %O 5(2— 7::'?2 '9 T%%2))" 5")<"
+31'31 62%7=26 49 %B) 928:7%2 ? 10 (2?2 '(2)" 5")<"
287 9 ;97%1392) :7%2 ( (2? 49 %B?'9B 1' ':6
) 6 49 %B?'OB #7:; 49 %B 5"
9 %B 5"

'3>0 %311 (> ;'9 8 82) %74:2)" 102957: 12 4:'"%B 5"
%'(%9212 4:"%B 5"

49 %B 5"

28' (1 0 8) 7(6 9 6>2) 1' 9'';" 5"
%7:;':6 (> 4= :74'3929 192)1:2) 5"
<3 %B)17>2 5"

(6282(67(1 )%7;;':6" 5"



- + 193%1397: !

92%1 8')17(6 97 : ;2(%2 ) H2 5")<"
C ):71126 >712 ) H2 7(6 8')1)" (35429"
C ?7:: 8:712 ) H2) 5"
C D' )1) ) H2) 5"
C 97;129) ) H2) 5"
C 839: () ) H2) 5"
C )';1?''6 N ;:''94'796) 1=82 5")<"
C )57:: <37(1 1 2) '; N 1' 9287 9 ':6 ;:''9 b5")<"
C /55 <37: 1= %0 84'796 ;:''9 (>" 5")<"
C >7(> (7 :26 9'"; 193))2) ) H2) (35429"
C )1931)F4 (629)FO0 7(>2 )" 5"
92% 1 (2?8791 1 '() H2) )';1?''6 5")<"
7B (> 6'?( ':6 8791 1 '() 1=82 5")<"
7B (> 6'?(F'3162;2%1 A2 D' )1)F97;129) 5"
;0''94'796) 5")y<"
839: () o7"
)17 9%7)2F)197 >01 5"
)17 9%7)2F6'>:2> 5"
928792 ':6 1 5429 ;'9 3)2 7>7 (D' )1)F97;129) 5"
;:''94'796) 5")<"
839: () 5"
25'A (> ':6 ;9752) ] 5")<" (35429
M5")<" (35429
+31 0':2 ( N ;0''97(6 43 6 ((2? 071%0 5")<
7B2 38 62;2%1 A2 N ;:"'9 (>92:7= 57B (> 5")<"
"6 ? 10 (2? )';1?''6 ;:''9 (>"
+31 0':2) (8791 1 '() 1 5429 ;'9 8 82) ) H2) (35429"
- + '";?'9B !
C /55 %0 84'796 1' 9'';" 5")<"
C @ 55 7?''6?'"': ):74)" 5")<"
C N 4'796 (> ) H2) 5")<"
C /55 <37: 1= %0 84'796 N 5")<"
17 ( 5")<"
C 55 <3 :1 ()3:71 '( 5")<"
C ;7)% 7 4'796 ) H2) 5"
C );; 1 4'796 ) H2) 5"
C 479>2 4'796 ) H2) 5"
C 9''; 97;129) ) H2) 5"
C >7(> (7 :26 193))2) ) H2) (35429"
C 9''; D'")1) ) H2) 5"
C 9',; ;2:1 7(6 47112()" 5")<"
C 97 (?7129 >31129 7(6 %: 8) 1=82 5"
C 6'?( 8 82) 1=82 5"
C '31:21) (35429
C E IT 2?2 (6'? ) H2) 7::'?;'97:: 7)) % 7126 5")<"
?' 98 1" 9"
7B2 ;) 712) 7(6 )1'92" 5")<"
7B2 471 12() 7(6 9" (> 2:1 5") <"
7B2 6'9( 9' 1 5429) ) H2) 5"
7B2 6 '>() 1F479>2F;7)% 74'796 (>" 5")<"
+'()193% 1 8:71;'95) '9 )1'97>2 17(B) 1=82 5%)<"



- + )1 ; C !
2%392 ? (6'?);9752) ( 8') 1 '(" (35429"
2%392 (129(7: 6'"9: ( (> 7(6 )1'8; ::21)" (35429"
2%392 2C129(7: 6''9: ( (> 7(6 )1'8; ::21)" (35429"
C ? (6'? 4'796) ) H2) 5")<"
C 1092)0':6)  7(6 % ::) ) H2) 5")<"
C >9'3(6) 1' ?27:: ;'9 8:7)129 ) H2) 5"
C 15429 4= 8:3>> (> 1' 49 %B?'9B ) H2) 5"
C 8 82 4'796) ) H2) 5"
C 136?'9B ) H2) 5")<"
C 2271029 4'796 (> ) H2) 5")<"
C )1'95 >3796 ) H2) 5"
7B2 '31 ':6 6''9 7(6 92: (2 ;9752" 1=82 (35429"
- + (6 ; C !
C (129(7: 6''9 ) H2) (35429"
C_2C129(7: 6''9 ) H2) (35429"
<3792 38 ':6 6''9) 1=82 (35429"
C )197 >01 Y17 9 %7)2" (35429"
C 6'>:2> )17 9 %7)2" (35429"
C 47: 3)19762" 5"
2)2%392 7(6 )192(>102( 07(697 : 7(6 47:3)19762" 5"
C 07(697 :) ;'9 )17 9)" 5"
E291 %7: 63%1 (>" 5")<"
C 79%0 197A2 1=82 5"
C )B 91 (> 1=82 5"
C 882 4'C (>" 5")<”
C ?7:: 3( 1)) H2 (35429"
C 17:: 3( 1) ) H2 (35429"
C ;:'"'9 3( 1)) H2 (35429"
C ) (B 3(1) 2?2 10'31 ) (B" ) H2 (35429"
- + 9'(5'(%929A !
C :"%B 7(6 07(6:2) 1=82 (35429"
C :21129 4'CF;:78) 21%" (35429"
C 4':1) 39;7%2 (35429"
C %384'796 %71%02) 1=82) (35429"
C 'A290276 >279" (35429"
:7TH2 ? (6'? 8311= 21%" 5")<"
tTH2 ? (6'? 4276) 21%" 5")<"



T



"% = &1 "$<  <["E[" [$:" =#&;%:E":<$

M % wcC 11

M % A ["FF 0 " JE 4#%Y#E ;0 4:"X $ MM

M % M VI 0 << 0= <$= >l M TZ<%T "< #5:8":8Y %:;T $ MM
M% AN 1> 0 8:5% MM EM "#

M% W] I'FF 0 % T# </" 6<:$" \ E<:$" 44%Y#

M% "C SIFC 0 %&6 >VA5 >1] 5 ]>ICA\ <:&"\ 8:5 <4#% <E#$:8Y

M% WV I 01 " "< $= <$=!

M% JC >HI 01&9 >I1 M<;TZ<%T :$E %":":<$& $= :Z#% M# 8 <8 ; 4:"X Z MM
M% WA FHI 01&9 M<:TIE Z:$=<Z <E#$:8Y >&" 8M<<% M#44M H>d>

M % ? J'1C? 01&9  %::TZ<%T :$; 4:"X $ MM :$ 8</$= ":<$&

M% W> AUl 01&9  %:;TZ<%T :$ % :&:$Y & MM& :$ <$# %:;T Z MM

M % A> JIVA 01&9 ; 4:"X $ MM <44# =E; <8 %:;T \ M<TZ MM& \ :$&IM ":<$
M % I > 0189 M8 %:;TZ MM :$ 8</$=":<$& H]d>

&M% AEOSIY 0189 M8 % T Z MM :$ &IE#%&"%/;" %4

M % Wl >ICI 01&9 M8 %::TZ MM :$ 8:MM:$Y <E#$ $Y& /E "< > &910

M% W? >ICI01&9 M8 %:;TZ MM :$ 8:MM:$Y <E#$:8Y!

M% CW >HI 0'&9 M X:$Y WII5?II E 4:$Y 8M Y& <$ :<$:%#"# E 4:8Y

M% WF J'WI 01&9 <$# %:;TZ MM 8 ;#= <" &:=#&

M % W 1>C01&9 [$M< =:8Y %:;;T 2 Z #4M JE"< ]I 0 M8 %:;T <% M<;TZ MM
M% AW $< B =8"<$#& ? J:M= '$"< #5:8":8Y Z MM

M% F/E*A  1ICI  $< 'M="$ §; <% M<T&

M% 8M%&FW  >IVC 01&9 M X 9/ %%X ":M#&

M%O0"& "V Il §<  &IEEMX % %:;T&

M% E 4# AF IIFF  01&9 #5"% 8<% 8 :% 8 ;#= %:;TZ<%T

M% & & ]F ]'C?201&9 <$# %:;;T Z MM :$ 8</$= ":<$&

M% &/ & Fl IIFl 01&9 Z ##M:8Y JE "< ]JI0 > %:;T Z MM

M% & &F> IIAC 0!&9 Z ##M:$Y [E "< ]I0 >. %:;TZ MM

M%&/ & F] MY  01&9 Z ##M:$Y /E "< AI0 M8 %:;T <% M<;TZ MM
M% & & FF 1Al 01&9 Z ##M:$Y /E "< AI0 <$# %:;T Z MM

M% &/ & FA [1A] 01&9 Z ##M:$Y IE"Y AIO >. %::TZ MM
M% &/ & FV ]I $< 8<%0 <M# :$;4:"XZMM<%> %::TZMM\ [:M=:$ 1Y
M%é& & F» IICI  $<  8<%0 <M# :$ %:;;T <% M<TZ MM "< %#:#:4# #$=8& <8 6<:&"&
M% &/E&  A] >ICY 0 #0 8:MM:SY "< <$# %::T <% : 4:"X Z MM
M%&/E& V] IICI #= $= E<:$" E%#; &" :<$:%#"# <E:$Y
M%&/E& FC 1NC %::T <$ #=Y# <E:$Y "< <$# %::T Z MM
M% &/E&AI [ICl k<" 7 <$= M8 % TZ MM "< #5:8":$Y
M%&IE& A> >l Utk 2= <$=> % T <% 4:"X Z MM "< #5:&":8Y
M% &/E&AA  |ICI "SY "< A% Y#E

M% &/E& C> [1>] E<:$" 8M & :$Y
M% &/E& CCII>I E%H#E %:$Y %::TZ<%T 8<% % :&:$Y M8 %::T <% M<:T
M% &/E& C? |I>C E%HE %:8Y %::TZ<%T 8<% % :&:$Y 1 <$# %:;T\: 4:"X Z MM
M% &/E& CI [1>C % T# /" 6<:8" 8<% 8M & :$Y

M% &/E& V> >l %#8:5 :<$:%#"# <% &"<$# ;MM
M% &/E&C] "M %H#0<4# %:T& :$ & <%" MHSY" & :$&#%" ; 41"% X \ 0 T# Y<<=
M% &/E& ? > "TH <" &"<$H <% <5 %H"# & MM
M% &/E& CV [1CI "X:$Y E $#M& "< #5:&":8Y %:;TZ<%T Z:" 0#" M “#&16 %::T
M% &/E& CA >l "X:$Y E $#M& "< #5:8&":8Y Z MM:$Y 1 <$# %:;T e ; 4:"X Z MM&
M%&/E& [V ]'>A  01&9 %" &"<$#Z<%T :$ M8 %::T $=; 4:"X Z MM& H:$:! 6/0E#%&
M% &/E& ]? SI?2V 0189 %"l &"<$# :$ M8 %::TZ MM& $=:4:"X T MM&H$! 6/0E#%&
M%&/E& VF I1]C  0!&9 :4:"X Z MM :$&/M ":<$ 16 M:"# <% &:0:M %
M% &/E& 7 >IC] 01&9 M8 %:;;TZMM :$8 ;:8Y& :$ </"#% M# 8 <8 ; 4:"X Z MMH]d>

Coocooco oo CoCo



"% = &1 "< <["E/" [$:"
M% &/E& ]A J'IC?  01&9
M% &/E& CF >!IC 0149
M% &/E&CA >IVC 01&9
 %; > mr 0
%E VAM IGO0
%E VA? IIVC 0
%E VAC IICI 0
; WE VC] [1CC 0
%E ? [1>r 0
%E V]? [1>A 0
%E VEV  >All 0
%E VCC IIClI 0
%E VFF >l 0
%E VIF 110
%E VEA 11l
%E V]F I"F? 0
%E VIV 1IF? 0
%E VAV 11C 0
%E VCF I>A 0
%E VCA  Il]C 0
%E VCV  1ICI 0
%E VCh I'FF 0!
%E VC? >ICI 01&9
%E VAA 1?7W 01&9
%E VIA - >HI 0189
%E VF> [1C
; WE VEC > §$<
%E VC> >l $<
%E VAW [I]C  $<
%E >FV [1Cl $<
%E VF] e $<
%E VAL >l $<
 WE VA> ST $<
%E VAF [1>] $<
8IE VCI [ICI §<
%E V]C I'FF $<
%E Vi~ HICE $<
%E VA] ]I $<
%E VF? IlFF $<
%E VFI mr - $<
%E VF? >ICI §<
. %E VEW SI §<
%E >8:5 >>? [1C10
%E >8:5 WA e 0
 BE >8:5V>W >IVC 0
%E >8:5V>W M0
%E >8:5>]> 1>? 0
%E >8:5>]A >l 0
%E >8:5 >II IICI 0
%E >8:5 WV I'FF  0!&9
%E >8:5>]I >ICI 0149

01&94 E</%

=HE%IE"<S

<$# % T $ MM <4# Y%</$= M#4#M
% T# </" 6<:$"& ? E<:$" %::TZ<%T 1 &<8" 0<%" %

% T# </" 6<:8"8& $= E<:$" % TZ<%T 1 %= 0<%" %
§<88:" "< %Y# < Y%=
SIIS Cl # %#% &#:/%#= "<IZ MM & &/EE<%" 8<% 6<:&"
]]CZ =# & #MA:SY (S:M/=:8Y # %#H%& \ % ;T#"&

EE:$Y "< ":0 #% EfUM
8:MM:$Y %# #&&H#H& "< &9/ %# <88 6 0 &
8:%&" 8M<<% 6<:&"&
8:%8" 8M<<% 6<:&"&
8:5 4#M/5 %<<BM:YBM & :$YQ &#= <$ E#%:0:"#% <8 %<<8MBV
8:5 $=% M
0 T# Y<<= 8M<<% <%
&<88:" "< UWY# < Y%=
&"/= E %":":<$
"TH# <88 Y/""#% 8 &;:
"TH# <88 Y/""#% \ 8 &
" T# <" BM<<Y% 6<: &"&
"T# <88 $=% :M
"T# =<7 % :Z "#% E:E#
"0:0 <E#$:$Y 8<% %<<8 M:Y "
&T:%":$Y& "< <" &:=#& <8 <E#$:$Yé&!
8:5 8M<<% < %=8& :$ :&<M "#= %# &
8<%T &<M:= M/&"% =# /&:$Y EMX =<<%¢&
"TH# <88 %<<8 "IM#L \ &"<%# 8<% %#1/&#
%% #%

HMISY Z #%# E %""i<§ %#0<4E=

\ &<88:"

%:8Y ;/E= <8 > &:=# 1 8%<$" [:M" [E< 8%<0 &"= /$:"& \ &=
<MM#;" 1$:"& 8%<0 &/EEM:#% H<$# 6</%$#X
" <88 #$=& <8 6<:&"& ? &/EE<%" "#0E<% %:MX
8:" % :$Z "#% <EE#%
8:" =<<%h &"<E&
8:5 $#Z #5"#%$ M =<<% 8% 0#
8:5 #5"#%8 M =<<% ;<OEM#"# Z:" 0<%";;# M<T\ <M"
8:5 </&# $/0 #%&
8:5 6<:&" S§Y %& :$"< #5:&":8Y Z MM
<M#& (S OMM 8<% 6<:&"&
6<:8 $HZ E4; Y/""#% "< #5:8":8Y Y/[""#%
%0 <M# 8<% \ 8:5 M#""#% <5\ :Z#% 8M E

&#t:/%H % 8"#%& "< ;#:M:$Y 6<:&"& Z:" 01&!&"% E&

&IEEMX <$MX Z:$=<Z&

"TH# <" %<<8 MY " JE "< > &910

"TH# <88 #5"#%S M =<<% \ 8% 0# ? E%HE %# 8<% $#Z 8% 0#
% &TH#"":$Y %</$= # 0& :$ E%HE % ":<$ 8<% EM &"#% < %=
cE < %= 8M<<%:$Y 1§ <E#$:8Y&

8% 0: $Y % [$= %&6 0= =</ M# EM &"#% < %=:3Y
&"I= E %":":<$ VC.CI

"TH <" BM<<Y% 6<:&"

"TH# <" 7:$=<7 ? E%UHE %# <E#3:$Y 8<% $#Z
2:$=<7 < %=8& <$ # %#%&

C B < %= §M<<%:$Y

8:" BM<<% < %=& :$ :&<M "#= %# &



"% = &M §<

%E >8:5 >IC
%E >8:5>1]
%E >8:5 >IF
%E >8:5>1A
%E >8:5>>W
%E >8:5 >>F
%E >8:5 WW
%E >8:5>AC
%E >8:5>]]
0%E >8:5>>A
%E >8:5 >W>
%E >8:5V]]
%E >8:5 >A?
%E >8:5V]l
%E >8:5>]F
%E >8:5V>V
%E ]8:5 >>I
%E 18:5 >>>
%E 18:5 >>]
%E ]18:5 >AV
%8 ]8:5 >]C
%E 18:5>]?
%8 ]8:5 >I*
%E 18:5 >IW
%E 18:5 V]>
%E ]8:5 V>
%E ]18:5 CA
%E ]8:5 >IV
%E ]8 5 >AA
%E ; %; V?
%E ;% "A
%E %;V>F
%E ; %; >>C
%E : %: VF
%E ; %; VC
%E : %: >AW
%E %, A
%E : %; ?°
%E : % VW
%E : % Al
%E : %, "V
%E ; %; ]
%E ; %; 7]
%E

%E : %: VA

%E ;
%E ;
%E ;
%E ;
%E ;
%E ;

&" $= %= <E#% ":<§& 8:M#
<I"EI" 1$:"  =#&;%:E":<$

AT 0189 0" < %=:8Y :$ %#&#5 ##=:8Y ] &910
11]IC  01&9 EM &"#% %=:$Y "< Z MM&
IIFF - 01&9 EM &"#% < %=:8Y "< ;#:M:§Y&

[TAl 0189  &"X%IM:$#% <% &:0:M % < %=:8Y <§ ""#$&
[NCl 01&9 " T# /E 8M<<% < %=¢&
IIVCO!&9  "<§Y/[#= ? YUW<<d#= 8M<<®% < %=:§Y ]CZ " :;T
>I $< &&#0 M# \ 8:5 =<<% M:$:$Y&
' $< COHBIMMX " TH# <88 Y % Y# =<<% \ 8% 0#
[ $< ot T 6<:&" #9=8 7 ;S
>ICI  $< 8:" $H#Z =<<% 8% 0# :$"< #5:&:3Y <E#S$:8Y
[1]C$< 8:""#= #$=8 "< 7:$=<7 < %=§&
FII $< E%:0# <SMX #5"#%% M 6<:$4#%X
ANl $< %#8:5 Y % Y# =<8% 0# :$ $#Z <E#$:8Y
S| $< % Y #5:8":8Y =<<%8/%$:"/%#
> $< " TH# <88 :$"H%S M =<<% $= T# Y<<= M:$:$Y
I §< " TH# <88 =<<% $= M:§:$Y
[1>? 0 %: :"% 4#& [E "< VCZ Z:=#
Ml 0 %: "% 44& <4#% >I| Z:=¢
0 %" 8 % M
[ICI 0 8:5 $=% :M
S| 0 E:E# <5:8Y "< Z"#% E:E#&
>IFF 0 E:E# <5:8Y "< &<:M E:E#
[>C 0 &T:%":$Y [E "< >|| =##E
[l 0 &T:%":$Y& <4#% >I| =##E
I 0 "TH# <" 7:$=<7 $= E%HE %# <E#$:$Y 8<% $#Z
[1>C 01&9  >II: :$&/M ":<§$ :$ %<<8
M| $<  8:5:8Y "Z< M# 8 E ":< =<<U% e 8% 0#
' $<! $UH%S =<<% $M Y 0<% # M " 8/%S$:" %t
>ICI $< ! T# <88 O<%"' BEM" 0 TH# Y<<= =<<0% \ M:$:$Y e %#$#Z
[17 0 MI0:$:/0 "%:0
[1FI 0 BY# < %=§&
[I>C 0 H# MY 6<:8"&
AL T <$8"%/[" 7:$=<78& <$ &:"# 8%<0 8% 0:8Y
NMFF 0 R 8&: <%=&

51 0 §:MME"& e =%:E&
1920 8:5":0 #% Y/""#%

] 0 8:5:8Y 2:$=<Z8

I5C 0 8:5:8Y 0#& BMX & %H#HS "< &<88:"

M0 §:5:8Y % 8"#%& <4#% A0 M<S$Y
IFE 0 8:5:8Y % §"#%& <4#% A 0 M<S$Y

AL 0 8:5:8Y E4; Y/"#%

I5C 0 Yo%</$= BM<<% 6<:&"&

V] 0 6<ia’E "< BN " fecs

IIFC 0 0&"; E<:$"$Y

IC 0 EMX &<88:" [E "< FIl <4#% Y
IFF 0 E/%M:S$
Al 0 E4;E :$"#% E:E#
e 0 %=YE < %=
Ml 0 &"[==8Y "< =<%0#%

> 0 " T# <88 8:MM#'& $= =%:E&
WEF 0 " T#=<Z "0 #% Y/""#%



n% = &/ ||$
%E ; %, UA
%E : %: ">

=
m
=
<

C 0% >>A

; CC
C % C?
%, CV
©%: Ch
' %; ?C
C % 2V
C % W
C%E ;% VV
c %E %, VA
C%E % >Cl
C%E ;% W>
c %E : % >C>
c%E ; %:; WA
C%E ;% ??
: %E : %; ~C
c%E %,  WI
%E : %: V>A
%E : %; 7>
%l =%0 >
%E 8:$& >F?
%E 8:$&>]V
%E 8:$&>]W
%E 8:$&>FI
%E 8:$&>F>
%E 8:$& >F]
%E 8:$& >FF
%E 8:$& >FA
%E 8:8& >FC
%E 8ZT>FW
C%E 80ZT >Al
; WE 8ZT>A]
C%E 8"ZT >AF
C%E 8"ZT>A>

=
m
=5

=S
m

c WE 8ZT >F"
0" I

4 % >
14 % ]
=%$ >C

&" $= %= <E#% ":<§& 8:M# A
<I"EIM IS =#&;%:E":<$

[1>] 0 "E#%%#= 8:%%: $Y& "< 8M " %<<§

[cl 0 4 MM#X ? :E % 8"#%& :$; ;/"":8Y % 8"#%& <" &:=#&
[TAl 01&9 : :E < %= %<<8 < %=:§Y

[1>7  §< T 6<i&" #$=&

[ICI  $< SYM# "< E4: Y[""#%
[1CI $< SYM# "< E4: YI""#%

[TA] $< #$= <$ E4: BZE

>ICI $< <%$#% E<&"& | &IEE<%" E<&"& #"Z##$ 1:$=<7&

[1>C  $< T % 8"#%&

[IFF $< " <88 <""<( <8 WZE
M| $< 8:5:8Y Y % Y# =<<% $= 8% 0#
>HI $< 8:5:8Y M<Z%#& "< "<E <E#$:$Y M:Y " <8 Z:$=<Z

[1CI $< 8:5:8Y #5"#%S M =<<% 8% 0# E%#4:</&MX EM :#= X %:;TM X#%&
]!CI $< 8:5:8Y #5"#%$ M =<<%IM<;T 2] §< <M"&

[1CI $< 8:5:8Y Z# " #% < %= "<E =<<%
[ $< 8:5:8Y $=#%&<$ "XE# %<<8 M:Y " "< M " %<<8
[1>5C  $<  8:5:8Y %<<8 ":#8&
[NC  $< 8:5:8Y 6<:&" TZ\% & :$"< Z MM

[1>C  §< 8:5:8Y ":0 #% 6<:8"& "< § <% M<:T&
>ICI $< 8:5:8Y "%/&&#=% 8"#%& [E"< CO &E $
1L $< 8:5:8Y "%/&&#= % 8"#%& <48% C &EZ

[1CI $< 6<:$" "0 #% Y/""#% "< #5:8":$Y

[ICl  $< <I"M#" "<E E4; Y["#%
> $< I"M#" "< "0 #% Y/""#% $= 6<:$" "< BZE

I1]C $< & <# "< E4: %ZE
[1>C $<  &E%<;T#" [E "< 2117 M<§Y
[1CI $< GEW%<;TH" #$=68 "< %Y# < %=&

[TAl $< &"<E1#8= "< E4; Y[""#%

>HI $< X %$ "<E4 % :Z"#% E:E#
I]C &9!0 &"%:E <8 &:$YM# M E %<<8 :$ E%H#E 8<% #5"#$=:8Y E ; #< %<<8

[1>] 0 8:57Z MM EM "#

> 0 T:"; #$8:"":8Y& Z<%T"<E&
Wl $< T:" #% 8:"":$Y& &:$YM# &# [$:"

>IAC  §< T:" #$ 8:" Y& =</ M# &#/$:"

>IVE §< T:" #$ 8:"":$Y& "% EM# &#/$:"

>ICI  §< T:" #$ 8:"":8Y& =</ M# &:$T &# 1$:"

SIVE §< T:" #$8:":$Y& "%:EM# &:$T &# /$:"
SIVIE §<T:" #8 8:"":8Y& " MM :/E < %=/$:"

>11 $< T:" #8 8:"":8Y& &:SYMH/S:"

M1 $< T:" #$ 8."":8Y& =</ M# Z MM /$:"
SIE 0 B9%Z<%T "< #=Y#& [E "< ]CI :Y
>0 89%Z<%T "< #=Y#& |CI "< CIl :Y
cr 0 B<%Z<NT "< %:&#%& <$ &" :%; &#
>IN0 8<%O0Z<UT "< &:=#& <8 &" :%; &#
FICI  01&9 8<%0Z;%T "< Z MM& H> &#

JICI 01&0 T# ? 8:5 8<%0Z<%T "< &<88:"& H> [&#
M §< &IEEMX <$MX Z:$=<Z&

M1 $< &IEEMX <$MX %<<8 W8W & :$Y&
1

[

I $< Y%/ [E YIMM#X



"% = & " $<

%8 =% $ ]A
Z%$ =% § |V
=%$=%§$ >?
-%$=% $ |F
%% =% $])
=%$=%$ >
:%$:%$ ]]
=%$=%$ >
=h$=%$ >V
=%$=0$ >A
=%$=%§ >W
%% =% $ |C
:%$ =17 $]/\
%S =% ]2
“%$=% § W
:%$ = $>>
=%$ =% $FI
=%$ #5:4 >A
=%$ #5,4>F
=%$ #5:4>]
=%$ .
=%$0 $
=%$0 $
:%$*
=%$0 $
=%$ 08
=%$0 $
=%$0 $
iM%,
M4,
YM G
YM G

v

V-I-I-oo>-—-v-\)§ >—o>—n‘—'

. N <
gcuﬂ

>

:u>—r?|j<>.SI

===z ==========
> . )
'—53\; 3

%T" CV

&" $= %= <E#% ":<$& 8:M# C

=H&;%IE"<S

M X HE&M##AYE =% :$
M X >l E4; =% :$
Y% $/M#% #="< =% :$
T8 MM =% :$ "%#$;
<$:%H"# #= "< =% :$
<$:%#"# #$\ [$ :BY "< =% :$
<$:0%#"E #= 7 &1%%</$= "< =% :$
#5; 4 "# 8<% 0 § <M# <% =% :$
Y% $/IM % Z:$; :$Y
Y% $/M % #=? &/%%</$="< >l =% :$
Y% $/M % #=? &I%%</$=
#$5=8 "< >I| HE&M##4H =% :$
#$=8 "< >Il E4: E:E#&
% $; #8& "< >l HE&M##4H# =% :$
% $: #& "< >l E4; E:E#&
8<%0 <M# :$ #5:8"&! Z MM 8<% =% :$ :$; M:$"<M <4#%
YIMMX $="% E $= &#" := &/%%</$= :$ :<$:%#"#

%# T :$"<0  [:M=:$=%:% 6<$"<;ZZ#M 20 T# Y=

=</ M# &# MO $ <M# :<44#% \ 8% 0#
&:SYM# &# M0 $ <M# <4#% \ 8% 0#
<$:%#"# &# "< 0 $ <M
<Gl "< 0§ <M# M= 8Y Z ##M:SY [E "< >10
<Gl &# "< 0 S <M# S MI=:8Y Z ##M:$Y [E "< FIO
%::TZ<%T "< 0 § <M#
#$: 18Y "< <""<( <8 :Z: <Mt
%)$;, &+  #$=
[:M=:$ #8= <8 =% :$ "< #5:8":8Y 0 § <M#
&"% Y "0:$: Z#M
MM #M#:"%:: M Z<%T
MM #M#:"%:: M Z<%T
=</ M# YM G:$Y &#= <$ E#%:04"#% <8 YM &&
=</ M# YM G:§Y  &#=<$ E#%:0:"#% <8 YM &&
&IEEMX <$MX &:$YM# YM G:§Y
QIEEMX <$MX =</ M# YM G:$Y
&:SYMH#E YM G:8Y H &#f= <§ "<" M E#%:04"#% <8 YM &&

"TH# =<7$ & #M4:SY
<$ %4 # FIL" 0T 2 Z #4M |E "< FIO
#5: 4 "# E:" X $=

T <88 Z MM ":M#&

‘TIE %::TE 4:$Y

01&9 % T# </" 6<:8" V E<:§" &" ;T&

<"EI 1S
[1>? 0
mMr o
Alll - 0:<
>UHE 01/
ctr 0l
Cll o/
ctr ol
AtlL 01/
Alll 01/
AL oyl
Al 0l
I"FI - $<
I'FI - $<
[TAC  §<
TAC  §<
FIIL - $<
"M $<
Alll $<
" $<
>IT <
ctr 0t/
cHr ot/
2EE 06
FIWI 0!&9
JICI §<
1Al §<
SHE $<
Al $<
M $<
1] $<
[NlFC 0
I'"FC O
e $<
M $<
c 0
[T
M o
20/
Fir oty
[ICI 01&9
1?20 018&9
>INC
NC  01&9
SHE $<
FIIL - $<
>IN §<
o] $<
>IN $9
FIIL - $<
Alll - $<!
>ICI 0

"T# =<2 I MM < %=:8Y

=& <§SH: "\ %H0<4H YN& (<<T#%

#5: E:"

Y%#0<d# =<<% Z= 8% 04

%H#0<4# =<<% $= 8% O#

"TH#<I"Y & 8:E:$Y

"TH<ITHS 196 1 81" SYE

Y%/ [E "%## %<<"& 2 Y:%"!

&A% M:$"<M :$: 4:"X Z MM <% <$# %::T Z MM



&" $= %= <E#% ":<$& 8:M#

"0 = &/ $9  <[UE[" 18" =#& %E":<$

M %T" 2?1 >HI 0 $&#%" M:$"<M :$ M8 %:;T <%+M<’7T0 T# Y<<= <4#Y%
M %T" C? >HE 0 <$ E60&<8 4:"X <% <$# % T,

M %T" CW [ICl 0 9/<:$/E 60 & <8 M8%T<% M<TZMM

M %T" CA >ICI 0 &IEE<%" Z MM:$Y <4#% <E#$:8Y

M %T" CC SICI 01&9 " T# =<Z :4:"XZ MM <% > %::TZ MM "< 8<%0 <E#$:$Y
M %T" CA [IVC 0189 " T#=<Z OM8 %:T <% M<TZMM"< 8<%0 <E#$:8Y
M BT" 9F >IC| $< U< 8<% $= $&#%" E =&"<$#& :$;M/=:8Y 0 T:$Y Y<«=
M C %, A 11?1 01&9 g T# <88 8M " %<<8 <8 ":0 #% <$&"% "<§

M <$ >A CIFF 06 ;<$;%#"# :$ 8</$= ":<$& :$:M/= $Y . ##M $Y JE "< &<0
M ,<$, > CIFF 0] <4#%&:"# :<$:%#"# >Cl " 7T

Moo<§ [1?] 01&9 Y%o=:" & Y%##=

Mo <§ >V Alll - 01&9 :<$; %#"# '$ 8</$= ":<$& §;M[=:8Y Z ##M:$Y [E "< >[0!
M =#0< 7> |ICI 01&9 " T# =<7 #5"#%8$ M M8 %::T Z MM

M =#0< ?] S| 01&9 " T# =<7 #5"#%$ M <$# %:;T Z MM

M =¢&E >C SHI 01 T8:MM #5; 4 ":<$

M =:8E V >1I 06 =H#E<&:" #5: 4 "#=0 "#%: M <§ &"#

M =:&E W >IFF 001 Z ##M 0 "#%: M /E "< ]I 0! $= =#E<&:" :$ &T:E

Mo =B >> J1?22 0] Z ##M 0 "#%: M [E "< Al-0+ =#E<&:" :$ &T:E

M =:&E A [NCI 01&9  %#0<4# &M & 8%<0 &:"#

M =E0 ]I [11? 0169 = 0E E%<<8 0#0 % $#

M #5:4 F Alll 06:] #5: 4 "# <4#% &:"# 4#!>C| =##4E

M #5:4 7 AU 0Ll #5: 4 "4 "%#$;

M #5:4 > 17?2 019 %#TJ/E &E M" $= &#C9Z " :;

M #54 ] SIFF 01&9 %# T /E &E M" #5; 4 "# &#>CIZ ""T

M #54 >] >1I 0149 %# T /E I$%#: $8<% #= :<$:%#"# >CI "

M #5:4 >F IME 0189  %# T /E ;<$:%#"# M:Y "MX %#:$8<%: #- >CI " :'T

M #5:4 >A Al 01&9  %# T /E <$ %H"# # 4:MX %#.88<%;#= ]]C " i

M #5;4 A [17] 01&9 " T# EE4$Y 8M Y&

M <% IF VI 06 ) o <$&<M:i= ":8Y  %=;<%# Z:" 4: % ":$Y %<MM#%

M <% ]A M1 0l:/ %=:<%# 8:MM:8Y /$=#% 8M<<%h&

M <% |C ["FI 01&9 M:$=:8Y "< Y%=:<%#

M 0 & ] 211 0L <$:%#"# ; 4:"X 8:MM

M E4# C >ICI 01&9 M X E 4:3Y 8M Y& WII 5 21l

M E%#E AW 12101&9 M#$ %::T& \ &"<%# 8<% %#1/&# 1 M8 %::T Z MM
M E%#E ClI SII01&9  (M#ES %:;T& \ &"<%# 8<% %#1/&# 1 <$#¢ %:;T Z MM
M E%#E A" 1?21 01&9 0:4T7 <88 M " $=EM &"#% ;#:M:$Y

M E%#E AF ['CI01&9 0 T#BY<<=" %0 ; E 4:8Y Z:" # ;<M= %<MM#= &E M"
M E%#E AA [TAl 01&9 &"%:E <88 EM &"#% 8%<0 Z MM& 1 &<8"

M E%#EAC [TV 0149 &"%:E <88 EM &"#% 8%<0Z MM& 1 %=

M E%#E A? NCI 0189 &"%:E <88 %#$=#% \ =& 8%<0Z MM& 1 &<8"

M E%H#E AV VI 0189 &"%:E <88 %#$=#% \ = & 8%<A %=

M E%#EC> [TAI 0189 " T# =<Z &"I= E %":":<$

M E%#E! CF M1 §< Y#$#% M E%<"#:":<$ E%:<% "< %# T" %</Y

M E%#E C] SHT $< TH <" 8 UHEM # &1%%</$=\ # %"

M %#:S$ >W > 01&M:Y " 0#8& %#:$8<%: #0#8"

M & M ["FF 0/ #5;4"# E:" 0#: $:: MMX

0"& ? 1 < &IEEMX <SMX M:$"<M&

EM & ] [ % $= & 8:MM:$Y <E#$:8Y&!

EM & > [1]] $< EM &"#%:$YEM &"#% < %= ? &T:0

EM/0 ] [1]] $< MM EM/0 :$Y Z<%T

E%#M I [1]1 $<! E%#M:0:$ % #&!



"% = &/ "$< <J"EIM[$:"
%<<§ I [17C 0
%<<8 > 1]C $<
%<<8 >SW o> $<
%h<<8 Mg = >V [ >
%<<8 M# =>| [NCl 0
%<<8 M# = >] 1M 0
%<<8 M#E=W IIIC 0
%<<8 M# =>> v 0
%<<8 M# =>A 1> 0
%<<8 Mt =>7 >IT 0149
%<<8 WHESL F (IR0
%<<8 %#EL AlJC $<
%<<8 %BH#ESLC >IFF <
%<<8 %UHESL? M1 $<
%h<<8 %<<B? [ >
%<<8 %<<B [ 0
%<<8 %<<8] IFI 0
%<<8 %<<8YV [NAC 0!&9
%h<<8 %<8 > [TFI0'&9
&"X/ ; [

I ] $<
&IF; F <I<: §<

A 111 $<

&l I [ $<
&l > [ $<
M4 I At 01&9
GGGG WWWWII

&" §= %= <E#% ":<$& 8:M#

Vv
=#&;%:E":<$

WHE<:$" %:=Y# <% :E ":M#&
QWHEM :# = 0 Y#= &M "#8& :$ %# & [E "< > 01&9
"TH# <88 &M "#8& "< 8<%0 <E#$:$Y JE "< ]0!1&9

BM & :$Y& "< =<%0#%

<4#% 8M & :$Y >CI Z:=#

8M & :$Y >CILFII Z:=#

%#0<4# 8M & :$Y >CI Z:=#

%#0<4# 8M & :$Y >CILFII Z:=#

%#0<4# &"H#EE#= 8M & :$Y >Cl Y:%"

%#8:5 "IM#& <$ BHM" <§  ""#$& %</$= =<%0#%
"TH <8\ %# #= %i=YH# <% E " M#&

QHEM # = 0 Y#= &M "#8&1 &:$YM# &M "#&

QHEM :# = 0 Y#= &M "#8& :$ %# & /E "< > &910
%HEM ;# = 0 Y#= &M "#& :$ %# & > 1] &910

MM %<<8 Z<%T

WHE<:$" %:=Y# <% E ":M#&
44%4#8 "< &:SYMEM E ":M#&
=</ M# M E ":M#& <$ 8#M" <$
&:SYM#ME ":M#& <$ 8#M" <$

"#$&
488

MM #M#:"%:: M Z<%T

MM EM &"#%:8Y Z<%T

MM E :$":8Y Z<%T

CH#00 M :$6#; 4= =E;

EM/O :$Y 2 # ":8Y

M# LEM & ;T ? &:MM&



%#H8"% = $< &#" <'EM"OMZ"6" M$:"

ICW%<<8I>?;%&I>; 2 $< " T# <88 &M "#& "< 8<%0 <E#$:$Y& [E"<]0I&9
17?2, %E>71;%L  >All SM$< 85%<<MY" "<]08<F " #5% &% ' %

!
WIV
i

2> (0 *+, > Clio 854#M/5 %<<B MY "e BM & $Y& H &#=<SEHL B MY"  WIV?

2> [ %E?>;%Q IFF - SJI$< &4 % 8'H%8."<;M? 68'& Z" 01&I&'% E&
2] %E?;%L SN Slig<

I7F ;9%E2[;%L >l SI$<  85SHZ #5'HYS M =<<% 8% 0#

6 @ [ARRRRRRRERE

INC ;%EIW];%5 1I>?  CHIO EG E :$"#% EE#

r? M WCM5 21 IICl <SYHH>N" T eZ##M E"<FIO
v M W?M5 Il ?N0&< T;T/E %;TE4$Y

WF M%>V? M¥%BINC  FNO0I&< % T#</'6<$'eE<$'&";T

E2#"<"M&

Fl ;%Ell;%> I>C FI2VO  ?%I/$=8M<<% 6<:&'&
FF ;%EIW];%5 IIAl Clio E4; E>$A "#% EE#
W?7?; %E:?C EYot#>. FICI0 "T#<8 $%:M
M#IIWEY#ESIFE  IVCOl/  ZH#MO"#%0: ME"<]I0! $= @HE>"

>AVF

" TH# <"#5"H96$ M =<<% ? 8% O# $= EUHE %o 8<% $#Z 8% OHFIV]

FV]

VW

WIAN
>>\VC
]?>C

PWISW






3%
( k F

92)2(1 9'3(6
9
92)29" "

s
269''5 1'42 )8:17? 10 @ 55 C @ 55
Y136 8791 1 '("
9'A 62 7(6 ; C? (6'? ()136 8791 1 '(
1' > A2 4'99'?26 : >01 (1' 87))7>2"
9'A 62 6'34:2 D' )1) 42(2710°)136
8791 1 '( ?27::)"
7109''5 ? (6'? 1' 07A2 %' (%9212 : (12:
7(6 +"

©1' 07A2 5:( X 4279 (> 1' 2 1029

~
o

[ 1

7109''5 ? (6'? 1' 42 :9')126 7(6 5:("

@ 55 74'A2 ;:"'9"

'95 7 9 (> %384'796 ?2#4Q"%=: (629U

710 1' 07A2 [ 55 27)12"

(B 1'07A2 55 27)12"

228 )27: 1978) 1' 7:.: 788: 7(%2) 1'"
@@ "

E 1' 42 :26 (1' 2C )1 (> 697 () 7(6 1"
1295 (712 . 55 74'A2 '9 55 :9'5
(2792)1 '82( (> : >0

55°8:7)1 % E "

)%079>2 '; ?2Z)12Uc 55 5:( 42:'? $+"

27 690 (7 11; 07A2 ;:2C 4:2UD"' (1) \R# 9

70 D' 7(6 1' )71 );= "

2?7 ()82%1 '( %065429 1' 42 %'()193%126
'LUX 2(> (229 (> 49 %B) ? 10 %' (%9212
2(%0:(>"

9'8')26

0180< § M & = <

A A &
>392 " " 97? (> 7(6 82% ; %71 '( '9

Q@

EFHo /o

92)2(1 11 %

9)u 9
9'8')26 11 %
E
Q971 :"'9
+ 1+ N
N , 3" 159
E )1 5712"



&E#::8:: ":<$
E % & #88:#M=
&#ENAL: #&
#

0E%<4#0#8"&

N
HFI '
* |
1
%
Q
E 1
% *
B*
B
. *
H@2 % *
. *
' BY

, B

S - % *

B : 11 #
E B \'E B

* 920 1B
E
/1 bh.@4 -4 <41 = Q@e < &W !
: Y > BE B
*
* E4: : a 4

H E4; Wl
H

!

0 1" #ROR 'W\E '



R# 11 1 1

T
% *

|
HFhWg * ]BCg > $ ! |

E
H: Ag '
% *
H
H
E

H]>?g * 7B2g ] $ ! !
&

!
HA.Ag * ] Ag !

>|C

e



% *

OHS]I xS

BHE %&
T

RE '
H?>?g * |B?g *:4 > § |

% * *
2
%
*
| H * >? !

E

H * c

E

H?BCg * |B?g * >,

> § !



J %

H?h?i * ]1h? *

8 %
E
H?BCg * ]:Cg *

& [X* X * >l
%

% *

1>§rr!

1> 9811

X*"

X**"

>
R
|
(
<$ l.e 1
@
)6 3



AF! "

A?! E
!
H * >>B?2g * >>.>0g !

AV " *

!
H?2>2¢ * |B?g * : 4 1]6§!

%
% HC '
% x
!
H?Blg * FB?g *

%@QD U #
] HBX | 6

BE?A #
+A

_,1_) Re- 9-

¥ - WEA 9



0 | CHL 1 (

%

. % w #'EO (27

#5"#%S$ M
%

H a * !

%
HJL

Al S 6 S 212 1



VA! % H? § ||
VCI
' 1
&:"' 0!
Vol : X %4
1
A% % 1( aB
X . IH] & (
VAl 1 (
H>1 ¥
VWI! %
HA
M % 1
!
H ¥ > '
D! J 8 E J <
A1 %
!
H ¥ ? !
"K! E . ! H
/\]! " |
H * A *]B?g
MF ' !
&#%4: #E&
AAL -.2 % *
E 0
AC! - % *
B,
=#:<Yh ":<$
A
| H;
AV ;

/11



BCD AFDB ?7E (E9*

EB? DEF +7 DFEC 7D(D 9F+DDd +D BC,E (D 7+

KFa ,7CD 'FD ,7CD (KD ,7CD C7+ ,7CD.
- KFa (EB( # H ## A C9 aEBF8 ( +EB +?7E,B ,77BDB - b2 # ## # ## # ##
-# D! .8 - b2
aKFa (EB( - 22 # "# A, 7*BEC DB ,7+,EBDB -# D! ,8 # J H# # #H# # #H#
S #
J KFa # (EB( # #° HV## A C9 FA( (E77? ABAaEF+B # Jb # SS # ## # #H#
"J
b KFa (EB( # " # H ## A C9 FE D C,EBB J b’ #H# # H# # H#
b b
# KFa HH (EB( # H# 2H ## A C9 CDE ( 7?? (KFCDBE ?E7A 'FKKC & Hb 2° # HH# # #H#
C7?D Hb 2
KFa - (EB( ## ## +7 DF8B 7D ? EB(KF,BV CEE7+ ° 2 S # ## # ## # H#H#
IBFED! 2 2
KFa J (EB( 2 ## ## +7 DF8B 7D 8D,/B+ +DC 5 ? DD b b" # ## # #H# # H#
+GC b b
H KFa J (EB( ## #H# 47 C,7++B,D 3 EBA7*B 3FC ,778BE 2 2 # H#H# # ## # ##
2 2
- KFa b (EB( 22 22 A, !IBBK AFDBE FK ( D7 # A A - S1J # H#H# H - # H#H#
B(7C D + C8 ( 2
C a, #C a, # #H# ## +7 |IBA,FK +"B,DB (, # ## # ## # ## 2S ##
2S ##
# FE( #b GFE # # 22 ## A C8 ED +GC 7*BE ## BB( - S# 2 2H # OH#. # ##
-S H
Ca, C aC # #H# ## +7 (KAa+G 3 IBFD +G # #H# # H#H# # #H# Sb# ##
Sh# ##
JFE( - FE ## - ## A ( (B a7:+G D7 IFDBE ( (BC b -- - # #Hi#t # ##
2 S#
2# FE( H,FE # 22 2° ## A DF8B 7D !+9! 3 (EB(FEB 7(B+ H® H- # #H# # #H# # #H#
+G ?7E +B! H> H-
2 aKE # ,FE ## ## A DF8B 7D CD7+B 7E ,7+,EBDB C K J S # #H# # H#H# # H#H#
K J S
2 aKE b FE H ## # "# AC9 aE ,87E8 + EF C +G C KKC + b 2S b " # # H#H# # ##
7+B aE ,8 !FKK S bSs
22 aKE J GFE ## ## A EB? : ,7+,EBDB 7E CD7+B , KK J S # " # # #H# # #H#
S H
EFGB D7DFKC 22 bH J- #J H - S ## H-2 HJ
>392 won I+ + + "
\
uUu Vv > ? CD IFDB ?7E (E9*

D7LC



EB? DEF
2H FE(
2- aKE
2" GKF
H# FE(
H- ,IFD
-- FE(
“# GKF'
S FE(
J# L FE(
J- KFa
S# FE(
S FE(
S- FE(
S FE(
b# aKE
b- FE(
# KFa

+7 DFE’

J- FE
H FE

JFD

,FE

,FE

##

J- ,FE

b# (EB(

J22 ,FE

HH (EB(

7D(D 9F+D Dd

# --

##

# #H#

##

22

##

#

##

-#

##

+ D BC,E (D 7+ KFa ,7CD AD ,7CD ( D ,7CD c,+ ,7CD D
HJJ A ? KK +G EB,BCCBC D7 C9FEB 7?7 -2 2S # OHH# # ##
" aC I
+ ,D D77D! F+ a7+ aE ,8 7E H 2J # SH # #H# # ##
,F* Dd 'FKK D7 B: CD +G -
HH# +7 C ((Kd 7+Kd C +GKB GKF' +G # ## JS HS # #H# # #H#
JS HS
2 ## A ?.+G +7C 2 # # HH# # ##
b J°
#H# +7 C ((Kd +Kd +7C # #H# #° JH # ## # ##
#° JH
2 J A IFCD , (7 +D +G - - b 2 # ## # ##
2H HS
2b ## A C +GKB GKF' +G aFCB 7+ D7DFK 2S # #H# # ## # ##
(BE ABDBE 7? GKFCC 2S
TH A +7 a7’FEC 7+ aBFEBEC -- H HH # OHH# # ##
" bb
S ## +7 DF8B 7?? +DBE+FK 77E F+ AF8 2 S # H#H# 7 .77 # ##
B G77 K + +G 2 S
## A, 'BBK AFDBE FK ( D7 # A F+ - # # #H# 2 # ##
B(7C D + C8 ( J -
S ## +7 +DBE+FK 77E +,K +G A7(D, - H# # H#H# # ##
B KFD,! ? E+ D EB S b
- ## A FE,! DEF*BC 7*BE ## ! B 2 b T # # #H# #H #H#
## +7 ? D 77E CD7(C b - # -# H OH# # #HH#
H -
## +7 |7KKB,D + DC ?E7A C ((K BE # 2 b # #H# # ## # ##
+B "7 E+Bd1l 2 b
°S C9 IFK? aE ,8 ! K + ? KK +G 7(B b S- T2# # H#H# # ##
+ +G D7 C9 A -
CH# A AF8B “### 7?K77E 7E ,B K +G !IB 2 H” 2 #H# # HH# # ##
EB (FED D 7+ EBA7*B S HC
Hb - AC9 CDE ( 7?? ( FCDBE ?E7A IFKKC & -'S # #H# # #H# #
C7?D - S
EFGB D7DFKC 2°S #S H#2 2" # ## JS2 -J



EB?

#

#2

#H

#J

#S

2#

H#

DEF

KFa

FE(

KFa

FE(

FE(

GKF'

KFa

FE(

FE(

E77?

JAFD

FE(

FE(

FE(

FE(

FE(

FE(

BCD AFDB ?7E (E9* 2
+7 DFEC 7D(D 9F+DDd + D BC,E (D 7+ KFa ,7CD !FD
(EB( # !, IBBK AFDBE FK ( D7 H# A F+ # -b
B(7C D + C8 (
#b GFE # # S# | C8 ED +GC 7dBE ## BB( H#
- (EB( # H# # AC9 DF8BB 7 CD (FED D 7+ 'S
J2H ,FE # # -b ## ! CD (FED D 7+ H™ 2
-,FE # S# 2 °J + ,7+CDE,D +7C 7+ C DB ?E7A HJ
?EFA +G
,FE # - 2 -# A C +GKB GKF' +G aFCB 7+ D7DFK 2 H
(BE ABDBE 7? GKFCC
- (EB( ## H ## +7 DF8B 7D ? EB(KF,BV CEE7+ -
IBFED!
J2- |FE # ## ## +7 FE +G ,( 7? C B S ?E7+D 2b #
a KD (7 ?E7TA CD + DC " aC
J2° |FE -# ## +7 DF8B 7D E77? K G!D ( D7 C9 - S°
!
b ,FE # # " ## +7 DF8B 7?? CKFDBC D7 ?7EA 7(B+ + #
( D7 ACH9
+FD # ## ## +7 C ((Kd 7+Kd E77? K G!D ?KFC! # #H#
+'C
J-J FE # -# - ## A DE A 7(B+ +G ?7E E77? K GID S 2#
J2J GFE H ## - ## A ?: *BK: E77?K G!D ° ?KFC! +G J2 J#
aFCB 7+ (BE A DBE 7? E77?K.D
J2S ,FE # 22 ## +7 CB,EB EF?DBEC D7 ,B K +G "7 C - HS
DC D! A C CDEF(C
J2b ,FE ## ## +7 DF8B 7?? B:DBE+FK 77E H ?EFAB 2 b
(EB?FEB ?7E +B ?EFAB
JH# ,FE ## ## +7 ? . +B B:DBE+FK 77E ?EFAB 2 b
JH FEf ## ## +7 ? : B:.DBE+FK 77E ,,A(KBDB D 2 b
! A7TED ,B K7,8 ° a7KD
(FGB D7DFKC H™ "2 2 2

@

,7CD (D ,7CD C,+ ,7CD DTL
#o## b s # o
H# S
J #o## #o##
2
#o## # o #o##
e
# #o## # o
b -
J #o## #o##
2 13-
#o## #o## #o##
2 H
#o## # ot #o##
HY -# #o## #o##
S #
# o #of# # ##t
- S°
# o # o #o##
P
H J# 4 o## #o##
H J#
H -- #o## #o##
S-
HV## #o## #o##
J2 JI#
b ## # o #o##
H HS
#o-# #o## # ot
H H
b H #o## # ot
22 2
b H # ## # ##
22 2
b s #oHH S#b HH



J#

J2

S#

##

DEF +7 DFEG 7D(D 9F+D Dd + D BC,E (D8+

KFa  "H (EB( ##
KFC - (EB( # #
JFE( JH FE ##
JFE(  JH2 GFE #
JFE(  J-2(EB( # H
JFE(  J--,FE # -#
JFE( J-° FE - #
JFE( b ,FE # -#
JFE(  #b GFE # #
JFE( - FE -#
FE( -J FE # -#
KFa (EB( # -
KFa “J (EB( # -#
JFE( JHH FE # #
JFE(  JH- FE # -#

JFE( #b ,FE # #

JFE( JH ,FE # J-

## +7 DF8B 7D GFC ( (

- -# DF8B 7 CI!BK* +G

## +7 EA ITKB ?7E H ? :

BE ?KF(

H ## +7 ? : !7CB + AaBEC

2 -# A DF8B 7?? IF+EF K

2 # ! 7?2 IF+EFK

- ## AC9 ? : ?KY7E a7FEC

EBFC

- ## A C9 DF8B ( ?K77E a7F

+G

KBDDBE a 8

+

EC

C7KFDB F

- S# A C8ED +GC 7*BE ## BB(

## +7 ?:+G B:DBE+FK 77E K7,8 °

+7 a7KDC

## +7 ? :+G IBFDIBE a7FE D7( 77E

J- AC9DF8B 7 !FKK a7FE +G

J- AC9IF8 7?? IFKK D KBC

- ## A C9 ?7EA C7K aFKCDEFB C +G (K

d 77EC

2 ## A ,F(( +G D7 D AaBE ( I,K

S ° A C8ED+GC 7*BE ## BB(

## A - I B CIBK* +G
FEBEC " aEF,8BDC

(FGB D7DFKC

+,K

+G aB

# Jb

#

b2

Sb

,7CD (KD ,7CD C,+ ,7CD D7
# #H# # #H# # ##
## #oH## #OH#
2 -
- -# # #H# # ##
H
## # ## # ##
2 -b
# ## # ## # ##
#o## #oH#
# -
- ## # ## # ##
“H 2
#OHH #oHH #OHH
2
- s # ## # H#
HS
b H # ## # ##
- ‘S
- # ## # ##
- b#
# ## # ## # ##
#o## #OH## #OH#
H bb
# ## # ## # ##
# Sb
- # #OH# #oH#
# -H
S #b #oH# #oH#
H --
#o-- # H## #oH#
2 HS
# ## # ## MR



EB?

2#

H#

J#

b#

DEF +7 DFEC 7D(D 9F+DDd + D BC,E (D 7+ KFa ,7CD AD ,7CD (KD ,7CD C7+ ,7CD DT7I
D KB # DKB H # 2# A C9 D KB KKKFC! aF.8 2- bJ S bb #oH# # OH#
“H bJ
JFE( JHJ FE # - H ## | DF8B 7D ?K77E "7 CDC 2 b # o## #oH# #oH#
2D
JFE( JHS GFE # -# 2 ## ## . -# aBFEBE CB,EB D7 !FK - s JI# #oH# ###
K FC C((7ED ?7E "7 CD s -
JFE(  JHb ,FE # - “## 47 ,D7?? B+C 7? "7 CDC 3 C ((7 - s S# #oH# # ##
ED DBA(7EFE Kd g
JFE(  J-# FE # -# “## +7 ?:"7 CD IF+GFEC +D7 B: CD + J2 “ b# # H# # ##
IFKK s "2
JFE( GFE # - 2 *J A GE7+ ?K77E "7 CDC - S #oH# ###
"
JFE( H# GFE: # 22 *H A B 7 D AaBE GDDBE S s # o #oH# # #H#
s s
JFE( Hb FE: # “H A 2:D Il BE GDDBE S bJ # ## #oH#
2- HH
JFE( - FE: # ## +7 7DKBD D7 D AaBE GDDBE F+ "7 2 b ## # ## #o#H
+D D7 EX( H b
JFE( b FE: # H# - ## A (*, (F +DBE ( (B J'S A #oH# #oH#
H #J
JFE(  bH FE: # - ## +7 CI7B D7 ?* EX # bl # b# #oH# #oH#
sJ
aKE -2 aKE: - 2 2# AC9 EF8B 7D "7 +DC ° (7 +D aE ,8 2 sJ 22 #oH# #o##
7E8 & C7?D A7EDFE S o4
E77? # aKE: # - - ## A EB(7+D E GB 7E ! ( D KBC I# ## # H# #o##
2 J#
E77? aKE: # - # ## +7 EB(KF,B FAFGB CKFDBC + FEBF b JJ #oH# # H# #oH#
C (D7 AC9 b JJ
KFa KFa: # # ## | C9 aEBF8 ( FC(IFKD F+ aFCB -#! 2 b- #oH# #oH# # o##
D! ,8 2 b-
aKE  2J aKE: ## ## +7 9?7EA '17TKB + ,F* Dd IFKK 7E Js - # o## ###
aE 8 IFKK * a K + F G # #
KFa KFa: o -# A, IIBBK AFDBE FK ( D7 H# A F+ HHS #oH# #o## # H#
B(7CD + C8 ( H HS

(FGB D7DFKC S-°J Jb J # #H# # #H# 2°-2b



EB? DEF
2- KFa
b> FE(
2# aKE
2#b KFa
2 # KFa
2 KFa
2 - aKE
2 - KFa
22# Ca,
22- Ca,
2H# Ca,

+7

DFEG 7D(D 9F+D Dd +D BC,E (D 7+ E weo tow .7cp c,+ ,7cD D7DFKC
KFa: ## 2 -0 1 C9 DF8B 7+ B:DBE+FK 7+B aE ,8 + b #o## # o##
FKK b
J-H ,FE # - “# 1 DFSB 7+ EF FDBE ( (B - #oH## #o## #
b aKE: # 22 # ## A EF8B 7D "7 +D ° (7 +D *BEGB b # 2 ## # o
- b#
J# KFa:  # “# # 1 C9 A8 ( aE ,8 (F*+G 2- #o## # o##
2 -
‘b KFa: = ## # -# |, ,7+EBDB 2## D! 8 5 IIBBK ( b b H -# # ##
D7 2#A H H
'S aKE: a- 2 S# 1 C9 EF8B 7D "7 +D ° (7 +D CDF,8C J HS # 2S #o##
j s
b2 aKE: b # 2 ## | C9 7+B aE ,8 KK ?F,B a7D! C B 2H # HS “# #o##
C s
b KFa: 22 # J- !, IIBBK AFDBE FK ( D7 # ! F+ 2" #oH# b J
B(7C D + C8 ( Sb
Ca, # ## ## +7 FKK BKB,DE ,FK I7E8 # ## #o## #o##
2S# #i#t
2 Ca, # ## ## +7 FKK (KFCDBE +G !7E8 #oH## #oH# # o
SSbh ##
H CaC # ## ## +7 FKK (F +D +G I7E8 #oH## #o## #o##
S # ##
D7DFKC_ H b #HH 23 "3 Js H##d ##

2SH# ##

SSb ##

T # OH#

"JHH 2



%#8 =#&;%:E":<$

C %# T /E [$%#:$8<%;#= ;<$;%#"# >CI " ;T

8<% E%<4:=

? <A#N&:"# <$;%#"# >CI" T

V = 0E E%<<8 0#0 % $#

W %=:" & %##=

> &"%:E <88 EM &"#% 8%<00:M& 1 &<8"

>> " T# <" 8:%HEM ;# &I%%</$=\ # %"

BUTHT A8 18:& | 8:"8Y&L

SA =& <884 " ? %H0<4# Y & <<T#%

>C.Z ##M 0 "#%: M J/E "< ]I 0! $= =#E<&:" :$ &T'E
>7  #0: M ($6#,"#= =E;
I &T:%":$Y& <44#% >II =##E

1] EM/0 :$Y \ # ":$Y

]C E:E# <5:8Y ", Z "#% E:E#&

FI" T# </" Z:$=<@E%#E %# <E#$:8Y 8<% $#Z

F>"T# YI" &"<8# Y% ;<8$;%#"# & MM

FI %:;TZ<%T :$ % :&:8Y &:MM& :$ <$# %:;TOMM

FF %#8:5 :<$:%#"# <% &"<$# &:MM

FA 8:MM:SY %#;#&&#8& "< &9/ %# <88 6 0 &

FC /" "<<" $= <$=> %::T <% : 4:"XZ MM " #5:8&":8Y

F? &/EEMX <$MX &:$YM# YM G:$Y

Al 8:5:8Y Z:$=<Z7&

AC &/EEMX <$MX Z:$=<Z&

CCO&":: E<:$":$Y

20 &:SYM#E YM G:$Y H &#= <§ "<" M E#%:0#"#% <8 YM &&

?7C 2:8=<Z < %=& <§ # %#%&

>392

>

9/ " I8
Alll 01&9
21 o/
Alll 01&9
Alll 0!1&9
FANIL 01&9
1 $<
> $<
>HI §<
>IFF 01/
> $<
FFIT 0
ST $<
Cli 0
F2U1 0
1h< 0
11?21 01&9
1Mo
JAIVV 0
>1>] 0
> $<
F>I1 0
SI $<
FII>V 0
FFII 0
?1A] 0

n<|l M&

JIv>
F21A]
1>V
>]!WC
2AI>YV
>VI]?
>|IWA
AlF>
JWH]
FIWIAI
VCIC

JACV!II

A>IFA
?11EA
>|1>7?
A2V
>[TWA
ACIFA
21VA
>[]1]
FAI?W
]2MV?
AAINE
AwWICC
FCHW

EY#"<"Mf FF]I1?>



#8":0 "# 8<% E%Z:= ]

%#8 =#&;%:E":<$ 9/ " I8
VC Z ##M 0 "#%: M /E "< ]I 0! $= =#E<&:" :$ &T:E >IN 01/
MCS"#%E M =<<% $;M/=:8Y 0<%":;;# M ", 8/%S$:"/%H# MIT Y
& %; "% 4#8& <4#% > Z:=# ctr o
AC 8" =<<% &"<E& 'Y< $<
A <MM#:" 186 8%<0 &/EEM:#% H<$# 6</%$#X SHI $<
WIT M8 %:;TZMM :$8:MM:$Y <E#$:8Y& /E"Y > &9!0 >1?7 01&9

FC O T# Y<<= 8M<<% <% ;#:M:8Y Z #%# E %":":<§ %#0<4#= 21l 0

>1> &"%:E <88 EM &"#% 8%<0 Z MM& 1 &<8" AFIC201&
SI]Z #4M 0 "#%: M JE " Al 0! $= =#E<&" :$ &T:E >0/
>1& &T:%":$Y& <4#% 1Y =HEE [
SIA " T# =<Z$ &"I= E %":":<$ 1] 01&9
>IC &"1= E %":":<$ CW!II 0
>1?7 :<$&"%/:" 7:$=<7& <$ &:"# 8%<0 8% 0:$Y FI?2V 0

>IV &:$YM# YM G:8Y H &#= ;8 "<" M E#%:0#"#% <8 YM &&  FICI 0
SIN'TH# <" 8:%HEM ;# &/%%</$= & # %" Alll 8Y
>> :%:8Y ;/E= <8 > &:=# | 8%<$" [:M" [E< 8%;T &"=/8:"& \ =!I $<

>>C " T# </" %<<8 M:Y " [E"Y > &910 ST $Y
S|I " T# <88 &M "#& "< 8<%0 <E#$:$Y /E "< ]01&Y 12101 $<
>]] &IEEMX <$MX %<<8 M:Y "\ 8M & :$Y& >1Y< $Y
>]F "%:0 <E#$:$Y 8<% %<<8 M:Y " cll 0

>]C 8:5 4#M/5 %998M:Y "\ 8M & :$YH &#= <$ E#%:0&"#% <8 BGOYSMB"
&<B &#;/%# % 8"#%& "< ;#:M:$Y 6<:&"& Z:" 01&!&"% E& SIHI $<
SFC " T# <88 #"#%$ M =<<% 8% 0# \ E%H#E %# 8=% $#Z 8% O#Il $<
>A; 8:5 $#Z #5"#%$ | =<<% 8% O# >HI §<
"0 &' 0 #¢& '234" S §<

<" M&
1I""A
>7VI?A
VI>?
Fl:&
Cl<&
JIWF
FAIFW
ACIC?
C]'F?
Al>]
FIAA
>>WIA
SVIAA
AlAA
FAIC]
+>>]IC&
V1?]
>FI>
>MCIC>
>V
FCCI™>
F>11]
CIVF
AFIF>
AFIF>

EY#"<"M. >AFWIA]



BCD AFDB ?7E (E9 2
%#8 =#&;%:E":<$ 9/ 8" /8"
>CC " T# =<Z$ & #M4:$Y CICI 0
>?1 %$ <M# 8<% e 8:5 M#""#% <5\ :$$#% 8M E > §<
>VI 8:5 </&# $/0 #%& ANl $<
SV>"T# Y8 $=% :M FICI
>V] 8:5 $=% :M FL T
>VF 8:5 8M<<% < %=¢& :$ :&<M "#= %# & Cll 0'&9
SVC " T# I] 8M<<% < %=& ClI 01&9
SAE QT %" $Y& <4#% >1| =#4E CIM 0
SAC 8:5:8Y #5"#%$ M =<<%IM<;T 2] $< <M"& >II $<
(&< 8:5:8Y Z# " #% < %= "<E =<<% Y, $<
>WC " T# =<Z$ $§ MM # %=:3Y >>IVCO0!&;
JII ;T <88 8§ MM ":M#& J'vC 0!&9
JIC 8<%T &<M:= M/&"% =# /&:$Y EMX =<<%& Cly 01&9
>l EE:$Y "< "0 #% E $#M Fiil- 0
>> &T:%":$Y& <4#% >IY =##E M2 0
]>C ]]C Z:=# & #M4:$Y :$;M/=:8Y # %#%& e % ;T#"& >IN0
[>2 "IM# &EM & T\ &MM& JIFI 01&9
JJF" T# ;1" BMY<% 6<:&"& Alll 0
JIC>11'5 CY # %#% &#;/%#="<Z MM & &/EE<%" 8=% 6<:&" F!lIl 0
JFI ;" ;88 #$=8& <8 6<:&"& e &/EE<%" "#0E<% %:MX 2 $<
JFC 8:5 6<:&" $Y %& :$"< #5:&":8Y 0: M M $<
JF? Y%</$= BM<<% 6<:&"& FI?2v- 0
JAIL " T# =<Z$B "0 #% Y/""#% NA] T
JAC 8:5":0 #% Y/""#% ?70]
JCI<["M#" "Y ":0 #% Y/""#% $= 6<:$" "; %Z= >IN $<
EY#"<"M.

<" M&
AIVA
>Clvn
Al?V
]1>>
12124
VII?]
Fil]C
]>1A]
MAW
VI?V
>FIN?
?21AN
JVI>C
>FIVI
>AW]
AIC]
V>IA?
cHnr
>>I>F
Wiw?
JAl]>
>>1C]
>11V?
A?1IV
20FA

CFAMIV



#&":0 "# 8<% E%<4:=
%#8 =#&;%:E":<$
]CC & <#"Y E4; WZE
171 % T# </" 6<:$"& \ E<:$" %:;TZ<%T 1 &<8" 0<%" %
]2C %#E<:$" %:=Y# <% :E ":M#&
VI %#EM ;# = 0 Y#= &M "#& :$ %# & /E"Y > 0!&9

JVC %# T/E &E M" $= &# ClZ " ;T

918" 8" <" Mg

ST $< JIAA

018§ IFI>Co1V
cli o >VIn>
>IN $< JCIVI

SIHE 01&9 F>I>A

JFC 8<%0 <M# :$; 4:"XZ MM <% > %:;;TZ IM& [:M=:$ 1Y >I|I $< >FIIF

JFILZ ##M 0 "#%: M JE "< Al T! $= =#E<&:" :$ &T:E
JFC" T# =<Z$ #5"#%S M ;T# %:;T Z MM

JF?2" T# =<Z$ % :$Z "#% E.E#

A TH <l 68" e E<St 48U YE

&<& < IE %:;T E 4:83Y

F>l ;0 [%#"# 11" ;T e Z ##M JE "< &<0

F>>% T# </" 6<:8" \ E<:$" &" ;T&

F>C<$# %:;TZ MM 8 ;#= <" &:=#&

FICZ ##M 0 "#%: M JE "< ]I 0! $= =#E<&:" :$ &T:[
FFI MM #M#:."%:: M Z<%T

FFCMM EM &"#%:8Y Z<%T

FAY MM E :$":8Y Z<%T

>ICI 013/ >SMN
FIC? 8P4YF

>171 0 JIF
S0 n2v
20189 >211C
I 01;/  F>IVF
FInp 0189 F?1]]
I 0189 >IVIAI
nve R >71V?
Il $<  AFAlII
>HI $< >>CC VI

SHIE $< VFF!I

<" M& f MVIVIE?



"0Y#" & ##8<UEN<A:= " WY#" &#;":<$ ; %>
#8" %#8 =#&,%:E":<$ "hY#" 1 %é&
>17 <$&"%/;" 2:$=<Z2& <§ &:"# 8%<0 8% 0:8Y
[F? YO%</$= <<% 6<:&"&
FI % TZ<%T :$ % :&:8Y &:MME& :$ <$# %:;T Z MM
FA  8:MM:$Y %#;#8&&#8& "< &9/ %# <88 60 &
>IF "%:0 <E#$:8Y 8<% %<<8 M:Y "

<" M& >W

"OY#" & ##"8 8<% E%<4:= " %Y#" &#,":<§ ; %5
He" W#8 =#6&;%:E":<$ "0y H" 1%&
JAl " T# =<Z "0 #% Y/""#%
JAC  8:5":0 #% Y/""#%
JC1 <["M#" "< "0 #% Y/""#96 6<:$" "< %LE
[CC & <# "< E4; %IE
|C> E4; E:$Z "#% E:E#

n<n M& 5>

>392 " # E +



"%Y#" & ##"& 8<% E%<4:= "% =# M% >

#&" %#8!=#&;% E":<$ "hY#" 1
J"C 8<%0 <M# :$;4:"XZMM<%> %:;TZMM\ [:M= :§ 1Y

FC /" "<<" $= <§= %:;T <% ; 4:"X Z MM "< #5:&":8Y

121 % T# </"6<:8"& \ E<:$" %:;TZ<%T 1 &<8" 0<%" %

F> " T# <["&"<$# <% ;<$;%#"# &:MM

FF %#8:5 ;<$;%#"# <% &"<$# & MM

&Y M8 %:;;TZ MM :$ 8:MM:$SY ;E#$:8F& [E"; > &&IT
F

—

%::TZ<%T :$ % :&:$Y & MM& :$ <$# %::T Z MM
FC

\V4

% T# </"6<:$" \E<:$" 4#%Y#
F>C <$# %:;TZ MM 8 ;#= <" & =#&

>392 "@" # E

%&



"OOYH" & ##"8& 8<% E%94:= " %Y#" &#,":<$ ; %>

#&" %#8 =#&,% E":<$

"hY# 1 %&

FI " T# <" 2:$=<Z \ E%H#E %# <E#$:$Y 8<% $#Z >> AR
F2U1 0 I"FF )0 >FI?

FC /" "<<" $= <$=> %:;;T <% ; 4."X Z MM "<#5:&":8Y >1>]
>15] T >IN )0 >I]F

Al 8:5:8Y Z:$=<Z& 211
F>I11 0 ] )o VICI

CC 0&":;; E<:$":8Y ?!AF
FII>V 0 e T VIV

21 &:$YM# YM G:$Y H &#= <§ "<" M E#%:0#"#% <8YM && WIVC
FWIII 0 e o >11V]

7C 72:$=<Z < %=& <$ # %#%& FI]>
?21A] 0 el )0 FICF

VI " T# <88 :$"#%$ M =<<% $=0 T# Y<<= M:$:8Y MY<
A< Y >IE)$< 8 184K

" Z#EM 0 "#%: M JE "<l $= =#E<&:" $ &TIE >IFF
LY 01,/ >IF )0t/ >IA?

# $"#%$ Q =<<% :$;M/=:8Y 0<%":;# M "; 8/%S:"/%# R >?1I
I $< N )$< >V17

@ 0 T# Y<<= BM<<% <% ;#:M:$Y Z #%# E %":":<§ %#0<44= 211
2118 >H| )0 21?1

>IC &"[= E %":":<$ >> 1M
CWIII 0 nr )0 >]IwWA

>>C " T# <" %<<8 MY " JE "< > &9!0 >ICI
S $< >ICI )$< >17C

S " T# <88 &M "#& "< 8<%0 <E#$:$Y /E "< ]01&9 1?1
J2111 $< 1>l )< 172

>]C  8:5 4#M/5 %<<8M:Y "\ 8M & :$YH &#= <$ E#%:0:"#% <8%<<8MB" VI
CHI O >AllI )0 VVII

SFI &#;1%# % 8"#%& "< ;#:M:$Y 6<:&"& Z:" 0!&!1&"% E& FIW?
> $< HFF  )$< AIFC

SFC " T# <88 #5"#%8 M =<<% \ 8% 0# \ E%H#E %# 8<% $#Z 8% 0# >
SHI§Y I )< >1>|

SAl 8:5 $#Z #5"#%$ M =<<% 8% 0# >
S| $< > )$Y >I>A

B
+'(1 (326 A29:27;"

>392 non + # |



"QY#" & #4" 8<% E%<4:= " %YH" &#;":<§ ; %>

&" %# =#& % E":<$

>21 <M# 8<% \ 8:5 M#""#% <52 :Z#% 8M E
SIEX N )8<

SVI 8:5 </&# $/0 #%&

Alll $< 1>] )$<
]I " T# </" 8M<<% 6<:&"&
AL O e o
11C >I15 Cl # %#% &#;/%#= "< MM & &/EE<%"8<% 6<:&"
FII 0 ['CI )0
JFL ;1" <8 #%$=6& <8 6<:&"& \ &/EE<%" "#0E<% %:MX
1 $< Ic )$<
JFC 8:5 6<:&" $Y %& :$"< #5:&":8Y MM
211 $< [1Cl )$<
F> " T# </" &"<$# <% :<$;%#"# & MM
J1=< §$ SIE )T
&F EMIL5 <$: %#"# <% &"<$# & MM
J11 0 >0
1?7 <$8&"%[;" 7:$=<728& <$ &:"# 8%<0 8% 0:$Y
F121 0 AL )0
JF?  Y%</$= BM<<% 6<:&"&
F12V 0 11>5C )0
FI % TZ<%T :$ % :&:$Y &:MM& :$ <$# %:;T Z MM
[1?1 01&9 Alll )T1&<
FA  8:MM:$Y %# #&&#& "< &9/ %# <88 6 0 &
JAIVV 0 lice )0
>IF "%:0 <E#$:8Y 8<% %<<8 M:Y "
ClI 0 el )o
"< M&
8 :"<% >1>| 8 "<l "<" M

"0%Y#" 1 W&

JIY
I

1A
11C]

>
>1>|

>IC|
1>17C

>ICI
>17C

FilI
JIF]

I
Bl

1
Bl

JIWF
FI]

[1CC
11?1

JIAl
J17A

>FI1?]
>AIWF

JIC|
JIVe

SW 1AW
[>A 1y



