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ABSTRACT

This paper is one of a series prepared under the sponsorship of DOE's

Photovoltaic (PV) Program as part of the institutional analysis of housing.

After an introduction describing the theory and methods of institutional

analysis, the paper is organized into three sections. ABSTRACT, the first

section, presents the research design used for institutional analysis of HUD's

Solar Heating and Cooling Demonstration Program. It contains an hypothesized

institutional arena, which describes the institutional entities in the housing

arena by function and activity and then arrays them according to intensity of

interaction across function. The second section of the paper describes the HUD

program and describes how it serves as the perturbation prompter for institutional

analysis. The third section of the paper presents the specific research design

used in the study. From the first three cycles of the HUD program, 11 projects

were chosen for on-site case study. A special open-ended semi-structured

survey instrument was used to collect information from a set of informants

identified for each project. The results of this data collection effort are

reported in subsequent reports in this project.
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This paper is one of a series resulting from institutional analysis of

photovoltaic (PV) acceptance. These studies are undertaken with sponsorship

of the US Department of Energy (DOE) as part of its Photovoltaic Program.

In addition to institutional questions, DOE is interested in economic, mar-

keting, and technological issues, and is sponsoring a series of studies and

field tests on these topics. Institutional analysis studies have typically

been undertaken in relation to particular PV field tests, though in some cases

studies have focused on comparable technologies and institutional forces

influencing their acceptance.

The housing institutional arena is being investigated in relation to

the PV program, in the context of the DOE-HUD Solar Heating and Cooling

(SHAC) Demonstration. The SHAC demonstration program involves direct federal

grants to assist project developers in incorporating solar thermal approaches

into various building forms. In this context, institutional analysis is

directed to understanding those forces which influence the rate and nature

of innovation acceptance in the housing sector. (For a more detailed dis-

cussion of the theory of institutional analysis, see Nutt-Powell, et al., 1978.)

An institutional analysis involves seven steps:

(1) Identify the sector (i.e., economic, geographic) to be studied;

determine study objectives.

(2) Prepare a preliminary sector exploration -- i.e., an overview that

could be applied to any location-specific sector.

(3) Construct an hypothesized institutional arena.

(4) Identify the "perturbation prompter."

(5) Devise the specific research design.

(6) Monitor perturbations.

(7) Analyze the institutional arena.



4

This paper incorporates material relevant to the third, fourth and fifth

of these steps: constructing an hypothesized institutional arena, identifying

a "perturbation prompter," and devising the specific research design for an

institutional analysis of the Solar Heating and Cooling Demonstration Program.

Its organization follows the theoretical and methodological constructs for

institutional analysis of innovation acceptance presented in an earlier paper

in this series. (Nutt-Powell, et a], 1978). That paper posits six types of

institutional entities -- formal and informal organizations, members, persons,

collectivities, and social orders. Institutional action consists of ex-

changes, for which the critical datum is information. Such exchanges occur

within an institutional arena. Innovation forces institutional action by

disrupting existing social meaning.

This paper is preceded in the study by five others, each a background

paper serving as an element of the preliminary sector exploration of the

housing institutional arena. These papers deal with research and sociali-

zation (Furlong and Nutt-Powell, 1979), governmental involvement (McDaniel

and Nutt-Powell, 1979), standard setting (Parker and Nutt-Powell, 1979),

energy provision (Reamer, Heim, and Nutt-Powell, 1979) and housing production

(Swetky and Nutt-Powell, 1979). Taken together, these papers provide the

basis for constructing an hypothesized institutional arena for housing.

An hypothesized institutional arena is a means of representing

institutional entities characteristically involved in a given sector, and

of indicating the nature of their typical exchanges. At any point in time

there is an identifiable pattern of exchanges between and among institutional

entities. This is called a "resource configuration." It is possible to

postulate a relative homeostasis of an institutional arena's resource
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configuration in order to establish researcher perspective as well as a

starting place for data collection. This postulation is the hypothesized

institutional arena.

A review of the hypothesized institutional arena leads to the identi-

fication of where and how the introduction of an innovation could prompt

a perturbation (that is, cause exchanges between and/or among institutional

entities which are not routine). For research purposes, one can identify

three types of institutional analysis, based on the time and nature of per-

turbation prompting. The first studies the introduction of an actual pertur-

bation during its introduction; the second examines a perturbation after it

has been introduced; and the third studies a perturbation introduced solely

for research purposes. This project, which has included work in four different

institutional sectors, has been based on studies using each of these approaches.

Once an hypothesized institutional arena is constructed and a pertur-

bation prompter identified, it is possible to devise a specific research

design for institutional analysis. The research design establishes how

perturbations occasioned by the innovation will be monitored.

This paper has three major sections. The first presents an hypothesized

institutional arena for housing; the second discusses the perturbation

prompter for this study; and the third presents the specific research design

devised for this study. Subsequent papers in this series will report the

findings of these investigations.
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AN HYPOTHESIZED INSTITUTIONAL ARENA FOR HOUSING

Institutions are defined along three planes: function, activity, and

role. Function is the broadest parameter, including, for example, production

and research. Activities are undertaken in support of a function; for

example, assisting or analyzing. Finally, role is the particular implemen-

tation strategy adopted by an institutional entity with regard to its function

and activity; for example, vendor or linking-pin. In defining an hypothesized

institutional arena, the analyst focuses on function and activity as the two

generalizable defining planes.

The hypothesized institutional arena for housing presented here is based

on information gathered during the preliminary sector exploration stage, and

is presented in the five preliminary exploration working papers of this study.

The work described in these papers was initiated by taking each of the

seven institutional functions (finance, research, political, regulation,

production, service, socialization) as a separate starting point. Data

obtained from literature and key informants established the division of

institutional entities into the five topics reflected in the titles of the

working papers, a clustering which is the consequence of institutional

entities serving more than one function. Thus, two papers are combinations

maintaining function designation -- research and socialization (Furlong

and Nutt-Powell, 1979) and production (Swetky and Nutt-Powell, 1979) --

while the other three present clusters of institutional entities meeting

many or even all functions -- governmental involvement (McDaniel and Nutt-

Powell, 1979), energy provision (Reamer, Heim and Nutt-Powell, 1979) and

standard setting (Parker and Nutt-Powell, 1979).
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This paper does not repeat the extensive description and discussion

of institutional entities in housing contained in these earlier papers.

Most particularly,it does not present detailed definitions of these entities

and the manner in which their characteristic functions and activities are

manifested. Rather, each entity is defined briefly here according to the

functions it fulfills, and the activities it performs in meeting those

functions. These definitions are found in Tables 1-7 (one for each of

the seven functions).

The definition of institutional entities by function and activity

is then used to develop a series of interaction matrices, representing the

exchanges characteristic of institutional entities by function, and indi-

cating the relative intensity of this interaction. The intensity of inter-

action is represented by a four-level ordinary scale: none, low, medium,

high. The assignment of an intensity rating was by a pooled judgement of

the research team. The interaction matrices are presented as Charts 1-28.

The set of figures and charts together represent an hypothesized insti-

tutional arena for housing, with particular reference to exchanges important

to solar energy innovation acceptance.
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Table 1

INSTITUTIONAL ENTITIES PERFORMING THE FINANCE FUNCTION IN HOUSING

ENTITIES

Veterans Administration (VA)

Federal Housing Administration (FHA)

Department of Housing and Urban Development
(HUD)

Farmers Home Loan Administration (FmHA)

Federal National Mortgage Association (FNMA)

General National Mortgage Association (GNMA)

Federal Home Loan Mortgage Corporation (FHLMC)

Federal Deposit Insurance Corporation (FDIC)

Federal Savings and Loan Insurance Corporation
(FSLIC)

State Housing Finance Agencies (HFAs)

State Department of Community Development(DCAs)

Congress/Internal Revenue Service (IRS)

States, Counties, Municipalities

Federal Reserve Board

Federal Home Loan Bank Board

State Bank Regulatory Boards

Mortgage Companies

Private Mortgage Insurance Companies

Insurance Companies

Real Estate Investment Trusts

ACTIONS

Insures, guarantees home loans

Provides housing subsidies, loans

Provides loans, grants, subsidies

Provides housing loans, grants

Trades mortgages in the secondary
market

Trades mortgages in the secondary
market

Trades mortgages in the secondary
market

Provides deposit insurance

Provides deposit insurance

Provides housing loans, insurance,
grants, subsidies

Provides housing loans, grants,
subsidies

Provides financial incentive through
tax policies

Sets & collects property tax

Sets monetary policy

Sets monetary policy

Sets monetary policy

Provide loans

Insures mortgages

Provide loans

Provide means to accumulate and
invest capital
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TABLE 1, cont'd

ENTITIES

Pension Funds

Savings & Loans

Commercial Banks

Mutual Savings Banks

Individuals

Equity Syndications

Finance Companies

Credit Unions

Tax Assessors

ACTI )NS

Provide loans

Provide mortgages

Provide construction loans

Provide mortgages

Provide loans

Provide means to accumulate capital

Provide home improvement loans

Provide home improvement loans

Provide financial incentives through
tax policies
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'Table 2

INSTITUTIONAL ENTITIES PERFORMING THE RESEARCH FUNCTION IN HOUSING

ENTITIES

Congress

President

State legislatures

Governors

Municipal Planning & Budget Agencies

Federal Housing Authority (FHA)

U.S. Department of HUD - Policy
Development and Research (PDR)

U.S. Bureau of the Census

Private research

Trade and professional associations

Unions

Universities

Banks

Federal Reserve Board (FED)

Federal Home Loan Bank Board (FHLBB)

Commission/Task Force, Staff

Cabinet Officers, Staff

Congressional Budget Office (CBO)

ACTIONS

Conducts policy-oriented research

Conducts policy-oriented research

Conduct policy-oriented research

Conduct policy-oriented research

Conduct policy-oriented research

Conducts housing market analyses

Conducts long-term broad.based policy
studies at local, regional and national
levels

Collects and analyzes demographic and
housing statistics

Performs research on contract with
other actors in the housing arena

Perform subject-related research

Perform subject-related research

Perform basic and applied research
related to housing on contract or
grant

Research economic and fiscal trends,
local housing market characteristics

Performs economic research

Performs economic research

Carry out special, highly visible
studies

Carry out focused policy and program-
related research

Studies economic and fiscal impacts
of Congressional appropriations and
policies
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TABLE 2, cont'd

General Accounting Office (GAO)

Office of Management and Budget (OMB)

Interest Groups (Federal/State/Local;
General Special/Specific Special/
Public Interest/Specific Public
Interest)

Banking Commissions

Voluntary Standard Setting Commissions
(ASTM, ANSI)

Performs reviews and evaluations of
existing federal programs

Researches program impacts and
fiscal needs

Perform subject-related research

Research
practices

bank policies and mortgage

Research nature, characteristics &
performance relative to standard
setting

Performs energy-related research

ENTITIES ACT-IONS

U.S, Department of Energy (DOE)
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Table 3

INSTITUTIONAL ENTITIES PERFORMING THE POLITICAL FUNCTION IN HOUSING

ENTITIES

Congress

President

U.S. Cabinet departments/officers

General Accounting Office (GAO)

U.S. Office of Management & Budget (OMB)

State legislatures

Governors

State cabinet departments/officers

Local governing councils

Local chief executives

Local cabinet departments/officers

Voluntary standard commissions
(e.g., ASTM, ANSI)

ACTIONS

Determines policy

Proposes/approves/administers policy

Propose /debate/administer policy;
determine policy at a lesser level

Proposes policy; determines minor
policy regarding reporting requirements

Determines federal budget and
management practices

Determine policy

Propose/approve/administer policy

Propose /debate /administer- policy;
determine policy at a lesser level

Determine policy

Propose/approve/administer policy

Propose/approve/administer policy

Determine standards
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Table 4

INSTITUTIONAL ENTITIES PERFORMING THE REGULATION FUNCTION IN HOUSING

ENTITIES

Building Inspectors

Housing Inspectors

Federal Home Loan Bank Board (FHLBB)

Federal Reserve Board (FED)

U.S. Department of the Treasury

State Banking Commissions

U.S. Department of Housing and Urban
Development (HUD) -- Office of
Interstate Land Sales

HUD -- Secretary

Securities Exchange Commission (SEC)

Internal Revenue Service (IRS)

Environmental Protection Agency (EPA)

Council on Environmental Quality (CEQ)

Office of Coastal Zone Management (CZM)

Occupational Safety and Health
Administration (OSHA)

Fire Departments

Design Review

Courts

ACTIONS

Inspect construction regarding
structural standards

Inspect housing regarding health and
safety standards

Sets and administers regulations for
savings & loans

Sets and administers regulations for
commercial banks

Sets and administers broad financial,
tax,and fiscal regulations

Set and administer regulations
regarding statePchartered banks

Regulates interstate land sales

Regulates secondary mortgage market

Oversees interstate corporation
financial practices

Sets and administers tax regulations

Enforces anti-pollution laws

Oversees the environmental impact
statement process

Regulates permissible uses within
designated coastal zones

Regulates worker health and safety
conditions

Enforce fire regulations

Regulates construction to meet
aesthetic standards

Adjudicate disputes in the housing
arena
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TABLE 4, cont'd

ENTITIES

Interstate Commerce Commission (ICC)

Unions

Insurance Commissions

National Labor Relations Board (NLRB)

State Realtor Regulatory Boards

Professional Registration Boards

Trade and Professional Associations

Federal Energy Regulatory Commission (FERC)

State Public Utilities Commissions

Department of Justice

Nuclear Regulatory Commission (NRC)

State Facility Siting Boards

Fair Housing/Equal Opportunity Employment
(EEO) Agencies

ACTIONS

Regulates materials transportation

Regulate member behavior

Regulate insurance company behavior

Arbitrates labor disputes

Regulate realtor behavior

Regulate entry to professions

Regulate member behavior

Sets interstate energy prices

Regulates local utility behavior

Enforces antitrust laws

Regulates construction and operation
of nuclear power plants

Determines where energy facilities
may be sited

Enforce fair housing and qqual
opportunity laws
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Table 5

INSTITUTIONAL ENTITIES PERFORMING THE

ENTITIES

Developers

Architects

Consulting Engineers

Lawyers

Surveyors

Real Estate Brokers

Trade Unions

Contractors

Subcontractors

Materials Manufacturers

Materials Distributors

Public Housing Authorities

State Developers

Community Development Corporations (CDCs)

Energy Companies

Public Service

PRODUCTION FUNCTION IN HOUSING

ACTIONS

Initiate, coordinate, oversee the
production process

Design housing product

Advise

Design corporate structure

Determine site specifications

Facilitate site acquisition

Provide labor for construction

Build, manage, organize

Build

Manufacture housing components,
whole structures

Distribute housing components

Develop public housing

Develop

Develop

Supply energy in production process

Provide roads, infrastructure to
facilitate production
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Table 6

INSTITUTIONAL ENTITIES PERFORMING THE SERVICE FUNCTION IN HOUSING

ENTITIES

Consulting Engineers

Planners

Lawyers

Title Companies

Real Estate Brokers

Materials Distributors

Welcome Wagon

Insurance Companies

Repair Personnel

Energy Companies
Utilities gas, electric
Oil
Solar

Municipal
Police
Fire
Sewer
Water

Security Companies

Maintenance Firms

Property Management

Equal Employment Opportunity (EEO)/Fair
Housing Agencies (Federal, State, City)

Consumer Protection Agencies

Mortgage Financers

Tenants Organizations

ACTIONS

Advise

Assess alternatives and market need

Advise on legal options

Guarantee title

Facilitate sales, assess market demand

Advise on product use

Does direct advertising for local
merchants

Insure property of owner and/or
occupant

Advise on, assist in maintenance

Supply energy, service lines, advise
on energy use

Provide security re: crime
Provide security re: fire
Provide continued use of sewer system
Provide continued use of water system

Provide security for structures and
occupants

Provide building & grounds maintenance

Oversees operation, management and
maintenance

Investigate and adjudicate complaints

Investigate. and adjudicate complaints

Arrange debt structure

Advocate constituent interests
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TABLE 6, cont'd

ENTITIES

Neighborhood Associations

Trade Associations

Professional Societies

Unions

Standards
ASTM
ANSI
NBS

HUD National Flood Insurance Act

Materials Manufacturers

ACTIONS

Advocate constituent interests

Provide advice and information

Provide advice and information

Provide advice and information

Organizes standards setting process
Legitimates standards
Investigates standards

Provides flood insurance

Provide advice on product use
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Table 7

INSTITUTIONAL ENTITIES PERFORMING THE SOCIALIZATION FUNCTION IN HOUSING

ENTITIES ACTIONS

Designers

Trade Associations

Set construction parameters through
design preferences

Socialize members, government, and
the public through newsletters,
advertising, and lobbying

Professional Associations

Unions

Socialize members, the government,
the public through newsletters,
advertising, and lobbying

Socialize members, the government,
the public through newsletters,
advertising, and lobbying

Educational Institutions

Standard Setting Bodies

Lending Institutions

Congress

President

State Legislatures

Governors

Directly socialize students;
indirectly socialize the public,
government officials

Socialize manufacturers and users of
building components

Set construction parameters through
lending preferences

Sets parameters for housing preferences
through choice of legislative issues

Sets parameters for housing preferences
through public statements, legislative
programs, and administrative directives

Set parameters for housing preferences
through choice of legislative issues

Set parameters for housing preferences
through public statements, legislative
programs, and administrative directives

Commissions Legitimate new directions and ideas

Cabinet Officers Set parameters for housing preferences
through public statements, legislative
programs, and administrative directives

Interest Groups Advocate the acceptability of parti-
cularized views on housing

and

and
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TABLE 7, cont'd

ENTITIES

Historical Form

Public Services

Tax Assessors

Developers

Real Estate Brokers

Welcome Wagons

Property Management Firms

Materials Distributors and Manufacturers

Insurance Companies

Fair Housing/Equal Opportunity Employment
(EEO) Agencies

Energy Companies

Neighborhood/Tenant Associations

Media -- print

-- journals

-- visual

State Energy Offices

ACTIONS

Establishes the familiar as a parameter

Establish existing service forms as
parameters

Set construction parameters through
assessment practices

Influence construction practices
through financial risk-taking pre-
ferences

Establish housing parameters through
broker preferences

Convey community norms

Socialize owners and occupants through
management practices

Set construction parameters through
advertising, offering, and endorsement
of products

Set construction and market parameters
through insuring preferences

Set market parameters through public
pronouncements

Set construction and market parameters
through range and cost of services
offered

Exert influence on property owners,
government agencies

Reflect and formulate taste in the
residential market

Socialize professional and trade
association members

Reflect and formulate taste in the
residential market

Set construction parameters through
public pronouncements on energy



20
- -- -------- ·

i/

s3uedn3uo
sossassV xel

suolun l pa3

saLuedwo3 aueu[j

suoJeLJpu SS A Lnb3

s Lenpl-LPUl
sjue s6ULAS LennHW

sjueg Le3JawuLuo3
sueoI pue SDUARS

spunj uotsuad
S113U

satued-,;o a5utnsui

'so3 aueJnsuj ';aioj aeAlJd

sajuedwo3 a6eolok

spjeog J.oetnSaa ue 'S

033

·oiunJ 'sap4uno3 'sale;S

SHI/sauoo
s,v3a

s,V3H aeS

3ISA

VI1

VWN9

VH

H se
uoL;e3sLuuwpv SueaaA

33NtNI 

'A
U
z

U.

- --- - - - - - -eir -e ee0 

(Di Oc I 0 X0I I I I

!!e- i 1 GiIQ 1. X
I o*- I* - -- -I - -ee __eieo · i e *x _____z1 WiI t'e'l S- I ~ X

- - Q- - - -t --- -Fo0 0 

0. I III
0O0C 0X _ _OO 

0~0m a e II IIII I1- 111X
@1>11: 11L lL I1L 111

Dd ~~ 11)<11l ____ l1Ll.~~~~~
GI I1,_IIIIIX I~

0 

C
0
4

V,

-.
E
43I C
r0

4.

Z.-

I " - 0
LA. LI L

43

-~o~ I43J~In In

L4fl ICJ.. = 1.35. C0~~~~UI. 1 LU Ill LA. 0 4 3 0.

43 L U 0 Eo ulopU Eo

C 0 - 0Lx a .uU4 41 uO

COY)C C

11 1 a, e4- L 0 eI}O n O 0 1 .

C
C: S. C

C F c. 

O C L

v
43
10
43'n

W I O n n In Intn 0 - 0 0

wa- -.
OU 0 0 - o

u C. U C C C
C C L- _ :>

c3 01> E U
InC 43 

4 W
43 s

LU

In I uI I--
= L. 43 -
O O C =
C w C. LU

In U Z
4 0 _

*_ u: O Z

43 X O

1.0 

U --
w
E

w w

M Mu4 4

V) *_43 43
0.

LI.U.

o

4a

w-

..c

':

-I-

43

C=0

4

4-

4-

r-

4

c,

Eo 3 .C. 43
.- .)0 0 

= X i 

:·- - --

i
ii



SUOISSLuWO3 300
spJepueS kJelunLoA

suomsslzruo3o uLueB

sdnoJJ saaluIl

swo

083
j;el sla:LJ;O 3auLqe3

;e3S a3.AOf sel SUossluIO3

809Hd
033

sues

suo lun

'aJ0 LeuoLssaod pue, apeLA

qodeasab aeALJO
snsua3

bOd-OflH
VH1

saLua6Bv aebpn 'LunW

SeUaLbv, DULuueld LedPLunnl

SJOUJBAOU

safnleLS6al ae;S

4uap sad

ssajbuo3

H3LV3S3 u

z

Q >55c55bQ OO _

--- I-9
-- 0-.0OOOO----OOOO0

- ---- O--0 -- O© …-

C L CCOC CC_____H_ _

_ CC11O_ _ -- - - - C - _ - _ 

-cdoldO0 0 0 i r1TI
| ; dl~gc 1 IT - 11 tl l1 11 

0

4.3
V
E

a,.

4-1,Z.?&
4.

¢

.c 3 <g ! 3 V
L'. = = = Z 0z -j 

a, ' (!- U.W WnLE L. LL,LL. U. 
,
43
'a

4.,
v)

_____________~ ~ ~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~r~rul~r - ·-"~---.-,--- -..- ; -.·.--.·-., -..-~,'·~:,.i ". ~

21

c

U-o

L

a

a,

.

-

C4,

Ur4.

4.

-

4.
c

4>

44.
4.3

ct

Vx V)

U 4

,A _
,_,
=C

U

-

--Ia

U)

1:30
LaJI&.

L1J

0

-

o. U-

.-,

:)

,

4.o

a,

4g

4,

al,
a I

v E
E" -c

n Cc 19B

o .o -wD W0 4. ,
o s..
4 0 £
1 : 

43.

1.
a-

Vln

O C

C _,a -l0 r
-t

o

0 0
An U..

, n
0 AFn 0. LLn 1 ) U 
, U
01 c 0

x

m IL)
-

E

An
a, An

cn r C
aV ) COcr n 0*,.

._ = c 5 =>C i- An w

= =10m ,~ 0n *-.3

2 V) v U

Cb4 - C>3
U'

=E

C V 3C

= .=G. s O C
E ° 



22

·uuo3 sp.Ipues gae.unlOA

sJa_0ojs/dSaa auCqe3 LevO1

saiVnoax3 aM43 Le130

sjlouno3 OuuaAog9 LO31

sjao;G/slda auqe aevS

sainlelsi6al aevS

aljo

OV)

sJa3OIo/sLdaa auoqe3 sn
juaptsaJd

ssaaSuoo

':3 1 Od

LU

z
.4

IJ

-_; _ r 0r1

0 0 0

i g00.00;~0MIXG, GO I I o O ,0:~.;0 OLO0I I I -- O
,Qco cco I I I _ __ _ _ 

, Xb S ic ac Q i Cc C S * c _ r. C C)_- EOEE S.- 4

E

44
. L

O 
LL.

U- 

4

Vr

03O 4_ a

4). U

C0 =
-
Ui

L a-i
IL

03
4)

04)
U)

Cn 03

- C 0'aOC. C

L C

.s E 0o

, CM 5. =0
C L LI.) C) 03

C 4C
0 0co

03 L
4 0
In
U)~~

.U.
LLA

0C

0

Cn 0 = Cr L A 

10 C 0 O - C A

e t1 _ = _ = _ sn~41 I

r EC > 

o 0 4- 0

C 0eCC *0

In O a > r_ L ~ - _03

n 3SCCL 4.) C
In L

_,
4

I.

o.u

g 

I-

4

4.)4)

.l

r
'a
I

uC0

L

I-Ln

0
lUI-
z

i

E

cn a X f
_ 0 O (

= z _

n�-·?r��·*�c`·i·hl�'�C�"�'�-""�7` -



23

033/bUisnoH Je1R

'spa bulS Lsed ae;2s

·lmoo3 '6a ealonN

aoflsn o ua9Wjedaa

saLjIlzfn oLlqnd ae's

·uOa3 '6a boe.u3 le.aapaJ

s'ossv LeuotssaOJd pue apeJL

B8 Uo04ea4S)6aB euoLssa4oJd

spieo '*0oa Joleab a els

abiN

SUoLSSLUMiO3 aUleansuT

suoun

·' uo3 alJauuo3 as.au

s;anoD

1aLAb UdLSaQ

suaew;edaa a J

VHSO
WZo

b33

Vd3
S'dI

33S

anH
suoJssLuWWo3 upjueS aeS

;daa XAnseaJ

a3A

8SHJ

sJo3adsuI 5ULsnoH

sao3aedsuI bup[ng

NOI IVnir93?

-i-

_ ,_

_

r--
_-

_

C
0

,-

E

e.

Z <
U-. I

= X
= E

E
G;
0

-

00i

c

z
LZ Z L. CD U.

I

L

I

I
I

r

0 .J

U,

- I

ie
X

U-I

-I

0

mn ul QX L O n

e e - @3jJ U) @3XLLL)..4-
3 = S. C

O U)* L E 
U)) 00. 

@3 @ C O
EU 0)-

4.) C U I
C) 4.) 0

EU E

0) LVz o o W
U) @30

.)

Gr rC C0

4
@° EU
En.

.--

- I

3

-I

I

I
I
I
I
I

I

--

I
I

31

0

4,

-

. -

c

i.

C

eUC

C
83

S.

4-

>nCr

-

Ilc
c0-

.
U

i

[I
7I

I

CC
C-

m,

,V

0

0)
C7

V7
u,

.)

vM

0 =

o 

'a -'

c

acEU I
In w.

'A

-08

Z 4) C
Cc S

C'~)> * E
'r C 

_ a @

.1 U
4) EU

Lu
C

VI

I eI8 8
C C

E EU
U) 0
e oC S.

U

0) Co, UE E
4) :1

= U

EUw 

C'

L.
0.

u, v r
. a

V) U1 >o -,

U) a. Z

U) U -

X Z
0

u

:

Z

ES U--1

w- - a*_ Z -J o

r I 1 -·I 1 --I --

--

·--

I

--

5I

6-

---4

i

I
I

L
L
L

I
I
I
L

I
I

L
I
I
L
L
I
I
I

1

I

I

I

I

I
7 7

r-

I

I

I

I
I

-~u l~n - -l- lr· ·· c--·-·-'"-

I

t I eI 
c

l I I I I l I I ID i I



24

sjossassv xeI

SUOLUn i. palj

saLuedwo3 aueuLj

'puAS A.Lnb3

slenp.ALpu I

sueg SOULAeS LennW

slue8 LeLDJaWLUw

spunj UOLsuad

ssnl ' AUI * Jo

saLuedwoo aupinsuI

'sog 'SuI aIo3aol a4eALld

saueawoO aoeb6oW

sp.eoGa 'odaw ue aeS

931Hz

S)ueP aasau LeJapaj

SaLL LedLOunW

xel saL;uno3

xel sa4elS

SI/ssa~buo3

s, tJH ae;S

3IaSIlSi
31I G

VWN9

VHWJ

GnH

VHJ
UOL;eJ;SLULpV ue.Ja:aA

33NVNI4
z

U

C
0

K.

am Q

0-
0 

0 

0 

-

f- ~
i 

0 

j4

0le
SU

> S
) 

in Q

C,

a)
C:

U)
a
LU._

0

U=
S-3L4,

o0

I
C

Q

Q

Q

-@1C_ _
r" _

O
0

() 0
>, >
3 aJ
f_ >

:)

0
0

0
C
0

0Ctoc
o
0

,c

W~-

C

FI

fL

i U1C

f-
ft

T

!_ ..i

a
Q

C

j

U) V (n 

, -Uo 5- - L a .) ,
n o ' . , o - Q C a
.. O S- 4-3 4, ) .. _ S-
Q C 4- U) , = - o C
, = U 5 .0 s- - -) rt

-O 4-) U 4- 4-, - a) > 0
r5: to L 0 M ] X C)

) 5- 0 4- * C
4rW- C, 3 C C -, >4

WLf *- 4 -- )LiJ U U') c a

V) = t 4 -
C, C

Q 0

0
_

..,

aQ)
U

L

U

.~.,

LU
I/

p-

z

CD E

, 0 0U _ =

_

U,
Cr
0

,.-
u

-0
4

o

Lc-00

ur

c-a)

S.-.-~v

0,

U

4,

I

c

c

I

I
I
I
I

__ -I
I
I
I
I
I

f

I

7

7-

c

OW. 1A ffI

0

0

a

I~ c O L :ECE r
i E E E wIm

I

* -.w .s- ... as - -,,,.r ~,._o, ._--~--ro~_-- c~--~a C~qnr~~c--Y- -- --- n~·;n*rar~~;·*lb-n~~~-3b~~·rrp~~- · 11 ilrr "-

1

I I I I



25

sludn33o

s.ossassV Xel

suoun 8pae3
sajueduo3 eaueu[

suoL4e3puXS 3tlnb3

SLenplAjPUI

s6uLAoS LenlnW

slueS LEtaem0o 3
sueo: pue S6UjAeS

spunj uo'suad

S1I3l
saLuedwo3 a3ueinsuI

aeuPJr.su, ii5E) 3 ti J
saluedwc3 abo4lo0W

SpAQPq

XJoleln6ab lue aels
911HA

s,VH ae5

310l

VWN
VWN9
1WNJ

VHWA

OnH

H se
uo Re.1sutwpV sue.Aa~aA

1 ~~~~~~~~~~~1

- I I I I I- 

ICI-- ~ ~ ~ - - - -
of~ ~ ~ ~ ~ ~ ~ ~ --

' I .0 -0 -1 1 11 II I -I

.J" O:81 O2 30 11
olQ D.I I .1 11.11 .................. 1 1 1 1 I0I '-, '--

I~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~.L~-…--

-~~~~~~ oo 0- -
- ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~

.~- - r- - - ' V i -

ILi- 5-~o-' st-

33NVNIU

In In
L L

4 CQ _ 

13. C C
U .3. '- 43

-~ C5 0VW -lo,
-
;t

C
03.

fl u3 n 4fl0 0 C 4 3 _

- '0, '- C 

3 O O 3 110 0 Vl

-. E m X . . .. .. ... ................ C , I

- : - Q L :

.L O c13.3

0-. 43IR a, g o

rorI _34 C
-0 '343

0. >,C 3 43 1. ~l
L X C L.

C C 0.

=U Q2 a.V 0.

0 3 C n I n 0 In In

C. 01- OC V-43'3 0-iIn 43 U - EU '- 43
N U C 43 - 43 4

4. sC N 0~ '- 03

1. C e fl ' 3 0

11 . I n4,a
1U @ cL

,_9EU 30 IO ~ E
13.1-031.0 if C30 43 

- .
43 0

In X- In 4 S-
C - n 'U 4
O0 EnZ Z C 1-

= . L =4C I 1.4V

In In C 

V S- 10. 
* r V *a. m v m v Iv V C 0 =
C C 430
43434 - In
" V0z43, 43 En0I

I ._

0 (
4. 3=C' EUt 

g

F

z

-.,

c
z

. 4: _I .C' 43r4300

4h

Li

c

-

.,

-c

4>

C--a,c

-

-- rrrrrrs�-·r��-r �*ms�--rr�··rrlcrrmn-nrr-rUII�Z-'c.C·l Ir'?U��� CLrr·r ��·�l*-r-�·r··-·�rr·- I------··- r-l�-·----lc·lrr



26

sa3LJ Xb.U3 a8eeS

lensLA --

s LeuJnoI --
sadeds.4au/sa Isso L/;uL.a- L P9W

*S3SSv pOOqJ qqLLN/IulvU
sauedtiiOj k5Jau3

033/6uLsnoH J.jv
saLuedon aue.nsu!

so;nqLJIs*a SLeLae eW

siaki Xu^£W 44zb4aojd
uoe, ao LaM

sJaeos aels3 eab

saaolaae

sJossassv XeI

sa3JIaSa 3Lqnd

sdno~ saa;uI

saaoLO 3auiqe3

S8 ouAao9

SOU4BAOD

saJn4elS aq ael9 S

;uapsaJd

ssaAbuO3

suoLn3;L;sUI bupual

saLpo 6bup4aS pepuelS
suoLezueojO Leuope3nP3

su.oLun

sa43aO3S leUOLSSaJOd

suo3eLoossSV apel

(41Joid jol) saufsa

-

_~~~~ _0 _0 I _I ____111 _ _ __ - _ - __ _t _ _ _ _r - - _ -H - ----

- -

,i I I I I _I : ll[ i I _ _ _ _
-- J-

, 0 I * I 1 1 1 3
- -_

II _ _ -I 

[tL. -0 -I I -

i0 000 G 0!
,^s~~~~~~~~~~' .: -

._~~~~~~0~

G _ IL lc_ I1sc III Oolou 

C
'S o

4!

L.. .R

U C

s.

4J
a,

a,

V CIn. a, ,
S -

U

41

4-C0,01U

a,oo
L/,

Vt

W m l.

= o
t.L =

>5

I-

a
CK0c4 
U,

m

'a

co

a)

11

Ut U - I
. , C C 5-

C S. LU
0 = E =
CL. , E c QQ Cb C
C e 
4 4 U

L) OCOC 0-M a ,0

cLa,

-, 

0L
C.

C C

E 0 C 0 C Ih c

. V n -c o C C

C , ·C o U O-
AC/3 ' 0 4 '

, L.L" U ·

v,.

.

U
0n

a,
0

L.r

-0

.,e-

4..

c
o

4..

-C, 

4.

e->1

tE

U

,

zLi

t--

z

lwiio- 

cm 3 
, 0 C

.. 191 u;~.nP·--~rpr~sp-P~~-~~·r~rr~ c~~l- * F.~;V~r~~'lC~-I pll- - - 1 - 1-7-17'-*rrr·1!rc-u.r·+v~n ·-z-- ?-- -~a·~c~

NOI VZ 19V13



27

S$OUJ9AOJ

30a
oupLaS spJepue4S RJeunLoA

suoissiusuoo 6utlue8
!saaaju OL Lqnd Mo.pads t

lsaJaui Di Lqnd '£
3j1adds 'Z

Dojpad/Lelaua6 'L
snoja saalui

ShO

eaS'l.oA IseR/uoss5 uuoD

8811t
a3l

slueg
saL ,sJaAiun

suoLun
o 30ssV ieUOlSS4o.Jd pue aPeJl

HISV
ISIV

S8N
43JeasaU aegAld

snsua3

I0d-OfnH
VH3

krua4v 6uIuueLd 'LunW
i'uadV a6png 'unw

sainIeLSI6al aels

4uapIsaBd
ssaJbuo3

O _ oee ·o 1
--- 0101 10 I I I 

01oOl QQ XXXX
9 QC _C __ __ I I

Q I1---- T _e _ _ 

. ve e X
T_ __ f@ _F___1L 

T_ I 1;-la Q4 ___ I I I - -1111I I
Q0Ql ei X I '|II___ IIII . .
.*|4 I1 lR m --- I1 - - = -1- 

OQ -e x I
'O 1 ~ r 1 oXL " I..XI... ---- ' -- Il 

Q0 G! oi IDI III ) I4 ZPIEO 1 1-

olICM l ll >__4 . _ Iee I® l_
; l - I ._I[oo . Xfl. l l___ll 

In >l,
:r n * u 

C .1 4UI C

0t i n- c C

C. -I v Coc L 01 01 cs 0

I CL
0, .

e -
Ur P

C-
C

, 0U U
o . U- V) m V 0

.I 0 to I- U)
L. C 4n Z Z U) U)

* ) A -l z C -C
Qz 41

41 C

4. 0141M re

on0. I4u0

,
L0)
S.
I-

0'- CgE4-
C 0 -W co M

4 W J VL) c

c*S- u
L

oIN-

C
0

4

4v

.541

n UUl 41i.41'-
Cn u$ 4U

U L. *r* 'rL) S
C) 41 .= I'
.a 4 0. C4_. U U *_ C.- _ - 0u 4E 8 

C) 41 iO. 0. = C41 C @_0

_ U C. U

I I I. I

C,

434.

41

L

'

r

C

=411-
.4-

IW

C
0
o
4.

C
c
1.

n0

S.

co

e
4aMa'C

oU

o

L-
W-

oa

01
C

a,

OR

.5
4I-

t!

4.c
C

8 E

-a ,- g o

L:* .J ,z
I-

�·I·*�i�Re�LACIPICI·�*IIVU · c-- - I · ·(··�OLII·CI·L·III·rerrr"-�·l�- .---- -11-- -- �1-�,,.�I_____I__.., ·I-�*r-rrr�r�--- �r· ·rr�--- ····lrr-··.,-rru.l.·rl ·-r Ir··�-_ - �·r --··r�r·-·r�rl-rr,·l17r-·-···T"CI-



28

fiaau3 o uau;eaa 'S'*n
SUO.SSLWW03 speppu3eS £aeun LA

SUO }SS.LWuO3 i Ulueg

Leo1l -- sdnoalg ,saaa;ujI

ae;S -- sdnoa9 ,saaiuI

Leapaj -- sdnog saauI

a3CLJO ;a6pn] LuoLssa>a6uo3

44e3S'SO L;jO au Lqe3 S' f

Jj4 S'a3Jojsel/UOLSS WWOU3

8]lHd

03J

siues

sa L SA LUfl

SUOLUn

2·ossV leuoLssa.oaJd pue apel

q Seasa aeALd

snsua3

ad-nflH

VHA

;a3LDua6V qa6pn '6uLd LedL.LunlW

SJOU. GAO 9

saJn4eL S L6 a a3e4S

ssaAiuo3

H:D6V3S3d

000 IO00

00 10

C l O 0 QOjQ O O0 000

1_9 p 0 V18 @ 

-QQIQ I OoQ0

0 0' 0 0 0 ;I

I QIQ 1 ol
tn 4J 0

a C 4ca)C O M
CD C)

< (.) 5.- 0. )
I o S.

o Cto_e w

c,
t 1t ^ 

O r:~~=

- 0 c , > c LnC 0) U *,- Q) t1

4 S- E C 4 E *
W 0 cJ L 3 0

·) - = L. 

0 4 E 4- LU {.

Q) a- S *- ' (04 C ' M C C 

4O) .0> .0 to

4i > o ,-0 0( t 0 CO 4-to Ct t C) ( /

4 ..J O -
CD u Z tO

I,

C-LJI-
:C

LU
H

u3

0
.,

U

LLt

U

0

Cr

.p-oe,,

OJt,:-

Oa..

Ip

coaY

c

F 0

0)
,

.1-a

0

to

5,-

0)C

to
_;

0LL

S:

=

C,
t

,

ur

E

s ,- a
, - 3 C
-- J 0 0

= ::: - =

�.��.....�.,;.�.--. .��-�-.� --·.·-·-·--·- -·�----

i



29

30G
suoLssLJlo3 DULjueo

sunojU saialuI

ovOV~J

4JeS/sa:3LjO lau qe3

j&jeS ao4oi sel/Umo3

891Hi

syueB

saLlSJaLun

SUOLUn

'3ossV LeUOLSSaIOJd pue apedJ
iwlSV

SSN
qDeas aALJd

snsua)

bad -H

VHJ
satouauG abpn 'OLUnh

ouLuu2td toGLLuni

SJOUJaAOi

a.nqeLStbal a2S

luapLS.Ad

ssaJbuo3

HD¥t3S36

-

-I - I I - - - I1 -"II I I I

- - -- -1 00 - I -I

0 0 0010 0 o

oo .I... - - ' 
0 0 0 1

Ito I'o0:

= u L 

0 l LI. v- C
o U1 U7 1. 40 ( 
C-- 4/4(4 E J

< 0

-

4J40 
4.)J2:

v,

Lu C _ C L.LWl zL °tN O gD w

o O

C r

a _
cll i

G)

-vr v

·rc

U-

S .

0 0 07 * _. 0 O 47V '- = Sz 
a0 C.,a L I 0'
0. E c 4 c C . 4

S O '4 Q) C -

U - o: 4 >. =
t 0 40 0 a,!

4) 0 ) 0 _

0

o

E

4-)

C,w:

.0*
I-

4)

a
W

L

- ~
0,0.

41)r_

0

041
:1
.1

.5 w

t-
,
z

4-
w2:
z2:04-L)
4-
2:

U 4.
ca 

t; o

.,vr C

41-
0. 

., 6'
a ma ,

I !

41 _Cu =C 2-1

.07
C

O L

C C

C o

4. =
u1 O

>,. L
I !E- 1
._. V
·r

7 UU
4)

.4

.1
LI)

E

r 0: 3 
. t o <

,,,., .^,



30

30GUOLSS LWJO3

bUL-4aS spaepue:S AevunLOA

suoLSSLwwoO 6uLueG

epa:auL ,L Lqna OLL.deds --

ISavUL 3 L Lqnd ' --

:DL4LadS ' --

cDLJeds/Leauab L --
sdnobj saauI

vWO
09

ILJr:' FS. aB.LJ4O 4eULqOe3

.e4S'aexOj )sel UOLSSLWO3

8891H

slues

SaL.LSJaALUfn

SUOLUn

'OossV LeuoLssa4OJd pue apeli

4O.easau 042A Ld

snsua3

bad- GlH

VHJ

SaLuaou bULuueLd 'LunW

saLua6 a6pnq 'OLunW

sajnePLSL6e aeS

4uapsa d

ssalbuoo

H3V3S38
au U,

CO 0) L L

- a
0 0

C)

o
u

0
0

e. 
no

00
o

0
S

U,
S.-
a)

3L
tz

0

0
0

(,

-)'n S_
o -

> o

S,

u(Z
tv4.)
of,

U,

Ln o L

O O 

~ 4 /) 4-;

S_.. 4- S S-

-a c r

4-.

sz

o

0

4->

5

S.-4,'

Ca

U,

(A

4-)

S-

4-3

U,

=I· r
v,

U)
S.L

0.a)

a)

4)

4>
,

0
i-

U,
a)
.- Q

L)E S_.

L.) >L, 

,C *

LLIII

o o

C

0
Q
0
0

I

i

C
0AD

0

o

,-

r.-

c

c

C-u

ur0
a

Cra

c

%.

c U,ro
c4-

C,5-4

r-I- '

0

.4-¢

Ur
.-

l_0tr

I-

LUi-it-

I-

¢ I- -
E

cm - 3 a
*'- Q 0 0
·t .. Z

QQ

_Q

Q8

~I

i
iI

i

~I

'I

--

..-6

0 0

1

-

-

'I

'I

'I

-t r- _ l _ ._

_ A_ I _ l _ _ .-

._ -L . lI l _ l _ _ ._ ,_

l -

-

I..
-

-

-

-

-

-- -- ...... T
-
--

=sr2ras 8apai�BSs m

Q

-1

i

I1

1

--
-- -

I

i

--
I Z

,.,...,,�,,,�,��,�,��..�rr__l_ _.._____ -_,- �....;�r��. L.r T-.-*n-�VIJ· �I

0

O

CD ® _ l

a AG-,
t..,.

...



31

300
(ajes)suotssLmO iup up8

3[Lqnd 3[[3,aOS

3ILqnd

teads-o~ad s
3als/uaD -sanoAo saiaauI

Ovi0V3

gl1Hd

S8~JtSJOALUfsaueB

SUOLun

O30SSV leUOLSSPaolPdepe ~

wisv

ISNV
S8N

sauedwo3 al2teAd

snsuaj

bOd-flnH
VHJ

Aea6png LedosfunW

6uuueld Led[ppunfl

saJnWeLSL6a1 alelS

'uap saad

ssalbuo,

-H3 bV3S3

an

' -i -*
. I 1 Q

~ . ' )~~XX.:· - - , -- @ G9 Q G -

I 0 0 I

rIQ_ I II I I 'I I" ' 'i"'~~~~~~~~ 0 0

01 I _01 1 1 -I 1111I 00r l|| I| Z1[ 7 T 1l 1,ErX - cxX 11 lLl ttL[: c c _ Xi;L . 1w1 1 luleluld lol 1^..

1.. 'A IA LLc ,,^ 

C, = w - -W 4

.5 S: i a ja
uL 0. 0 4'I¶ C C' J

' Q I-

o I: - Z~~:
b7 F 'r *'C -aOD X aQ = 4J

oa,C 14

a a
0 

E U
o

a

1-

4'
03

oa 
L I

a C-
c E

1: (

i -
o _

a-

'i

2c

an ..'o 

a, 0-

CLer
u~ a

. a, LL C
. 4' a,

4 0, LiW c CL
w 0; 0.

cn a S.
M: CL

V)~r~r)

C U a 0 IAob an c o 1 4- O an4 ' a, _ 4 ' _. an 0U U 4' ) a o -

r L

$00 a,, 0 *4-' 0 N U 4 ' 0 tfL 0 an 0-

CL i o - X m 0 Qg ~ & aS a n an U n an8 a {0 i- C - - -0 F 
o VO

_' e
0.

'A

L-a,U4I4, .
U "'

= w 0 .)

t Z L. 4-
I . VZ Ca a aa a

O _A
O a
la 1-a a

I-

an

z

I.-

zU1

I-
Z

I. V; 3 a, =! w 0 z0

'Ar
o

-

S,
L

C

In

laU

,.

c

c = CCKV

-c

cej

-

4

4v~v

c=

4-rE
Ui

_15



32

300
ouuL2aES sp.epueQS AjeunlOA

suoLSSLJwwo3 6uptue

;sa.aiut :Lqnd :Ajis0BS *t

saBJIt D Lqnu '-

3aapds 2

sLjaOS/LPeau aua6 'L

sdnojr sa.aquI

UVe

uaj

14elSaa3oj sel/uoLssLLLUGC

SS1HJB8gHi

slues

sa sa*uwisv

WISV

IStlV
SON

43easa6 ale^hLd

snsuao

bad-aOnH

VHJ
3uabV 6uLuueLd 'Lunlj

£DuabV a6png '*Lunw

SJOUJaAOj

sajn;eLs ual eS

luaptsad

ssaJouo3

101 -
II~~~~~~~~-

oiQ ) o o

I I 0 111111 1* r- i~~~~~~~~~~~~~~~~~~~

Oj 110;- - I--o -iX

980 LUO~~

H3bV3S3b ", C

o o *-C : z !

.. u1, a v, '-

·-0C
0 _

00Q C cr.

_e* ·_

U 40= la .,

u V)

L4 In

1-0-C_0

S.)

C"~t0

,

-1

Ca

(1)

01vs
v

._
v
0
-4

"I
0

0,

c00i

0, InC 144 5............................. 0l 0 LS

0 = o0 U 0 Q. L In VI
44 n q S O S .

0 .. 4- 0 . U
*-0 Q '-_ 4- S- .'

- r , E O c.5_ :- v
q),( *_ O~ F , GO t S. 05 1. 0 4J 4 U 0 V1

'r L Q O q_ c *_ sE 
0) 1 0 V - _A 0-a D 1 0 w. S. . U
44 - = - £ 
V/ 0.

S.
00.C-
0

0

aiI=

-r0C 44

C,=C

aSE L Eo _co E M.

a m I-mo = = I . =S.. 0 In00- Ina)r~0 - 44 I

o L
o 

C ca, v0 U

Li

00
0 U0 CJ
IC C
C. 0

F- _0 

LUL. ,0 In0 _S.- 0
=3 =
"IS.

1r
U0

0._
o

aw C

G 05.C S

L Su Cch

L .
Cs 

Z

I40,0 5-

0) U 
0 1

L -
S.. 0 . 0
0-.- 

o 0

0 1
Ir ,r , ; _V )
CJ

X:

C

U

rL.

u

c

rt
U
-a

c

o,u

..o.CI-=

4l

.0 0

E
*-ar. 0 3 c

·;0 00- =

^c~"�-~~~"~"""""~",U~.,,

1



33

s1aD.LI0 auqP3 LeolO

s.a3Lz.O 3uqe3 e:S

ssaJ6uo3
3uap .sa.ad

saJnqelsL6al aeeS
SOUeA09O

s L Lpuno3 6u LU.aAO LO

sahL;nox3 al3 Leoi

saOLJ.O auLqe3 'S'n

WOOSSWWO

uoss. Ctuo3 pdepue3S ,^eun L°A

lIV3Ill -Od

-J

I-

Oa.

.Q 00.0X0 e

00

0o _. I I I 
40-10 1 .Q

4-3
In c

n --

CC)
o S-
C CL)

u (Al (A
C) L _ IA
S o - Q
3 0 V >

43 S. C .-

'- > 0 =

cn) Cn x

c 4-

c) Qs .-
rO 0 *_
'C O 

t) eS

to u
O 0
-.1

(A
S.-
C)
u

4-

.0-
C

U,

Cc ~ o
4-

4-

0
_e

(A in

U U

4- 4-4- *_

O O

c c

O'
4..J

/
i-z

L)
z

-4
Ci

LU

--

tA

0

I,
C

LL

I-

._

ea3
0

C 
C-

-

._

..CI.Ic-

'-

-·--NI·-n--m, ·zn�D3·r�rrrrrrr�- -- ------ ··-------- ----- �ICL --·- · lcL�-·nnnC�.�I-·7rra.arr-l*�,.�--- I·-·LI·



34

033/5U.LsnOH JLeJ

5u!L4S A4;LLLei ae2S

UOLSSLWo3 '6a JealonNj

aOL;snp o uawuledau

Sond ale;S

·oSSV LUO LSaJOJd/PpeJI
spJ2eo UOLGe JSL6ba ' O;,d

spJeo] '6aU ~oQLaU aeS

'd1N

suoLss S.LUWO3 auelnsuI

suoun

33I
sI.no3

sM.uada Q aL -Iq

VHSO

SWI

33S

OnH
SUOLSS LLO 3 bUle8 ae;S

G3A

sJo;oadsuI 6ULSnOH

sJoVoadsuI uU.p Lp.n9

NQI iv'lnEi3

-

F-
0
Q.

a'
P

co

G
ccG

G

Q
ft

G
Q

R
O
-

n

a
e

Q
D
a

G-

-
G

. .

ro0-
C)

0 4-
(A C
a) c

.

.1 QCo
Io

001
_o -o--

Q 0 O
i 0il

010

C O Q
r". O..- , 

50 
GOO
O00
PI O G.

rli-_ I u 

O
0

C)C)

0

C,

CD
p

4.)
S-
tz
0n.

cuEcJ

-ocuO-0
ft

L3

Q
C

0

c
rr~

0
0

U,

(a

0

-J

4D

go
,-

0

0
0

0

0
0

0

$..
0

S-
a()
0>
O

C,

&

0G

0
0

0
-

0

c

Q10
R

P

100

0
O

IOIOQ00

0

0

00 I

I t~1 -0 1 
i r1 , -<f 

C
I

0
Q
I ;

0
Am

0

0
::01O

Q0

_:i-05i .,L

Q

0

O
.0 0 (D t-

.4- ) - 4-

C - > -

(D O O ,-

8~ C4-- ) OC. LU 4_

. L5 *r Cl
w w .- C

r > C *

4-w J O
cn~~~~~~.-

0

0

vU,
O

r0

'a
.)

c-
O

LUJ

(-

Z
LJ

C
E 

LU O J F- :::c - - 3o C.- W 
LL M -
I.

c,

(I

U-

aiO

c0

4r-

u

Cc-

ca

O

.,4-

.4)
- '

'-

_ 
0

I
.. V , ·. ...- 

I
A-L A,

* ,

... A.i
i t . ..e

� i, .M�;- __ LI l I l I
_

- t_ { - i - 4_ t_ mI

l rL1
- - �L· t_ - L a

II I

m --
-

- i--- - A

033

p P.

C e On,Io
Q G G

9

_. .

1 I



35

UOLss!.LilW03 so.Apuvt:.S 'eJun[oA

oNO

s.13-.'Lj. pue auLqe3

L! un 5uu.Ao9 L43O!L! U)r.OD Su Lua y- LeDO-
SAOU.ahO

sa.ne LS6a1 aeIS

uap L sa d/A Lfnox3

ssae.6uo3

) In
S- 4.) U)

I- - C
) -= --

o o w 

f~~~ ccI-u C
4-)

0- Cn 4)
0

C..)

I.. -.l 0 S-Uv
S.- 0 a) S- 0

W 1 I= u
> 5

m co a S.-

C) 0W '0 a+.) S.. 0
4 L

LA

U,
D0

(,/n

vo Q r

QJ3 U
0E) -C 

5= 0 ) c 3 e
-,-

_0 Q 4 t, o 4-'

'0 -iom U U

.I*_ _vjd

fIJ 'r S 
CL

0 >

0) W
C Lr a

E .-

C

La

w-
1w

,)

u-

- Er

. - -. C 0 Z
-

-'

C:C0
C-,
-

C-.

C

C
.-- 0
~C. '

C
4t-

4-

4

w

(a

0

4-)

(I

. . .. . ..... . -~~r r ·rrw *,F.~,*~.rrr .~r~-·- ·

it,' I l '!Od



36

'ui-c spJepu1S AeQunLoA

O

sjaaoSl,, auqe3

sah1fnlax laX3 Le3o1

sLpunoo bU1U.AAOU LeDoI

souuao£oSJOUJaAOe
sasnels;6siG a gS

a^nAbax3

.:Ju~o:

· _ - 1. C - 4 --
J2 G 0 - 0 . C

J C >, C W 0 C C-

o -3 EL L° 0 E

u r _ 8 u -
r. o o C @* _~ CO 0 4 3 C001

4.- J - a c n

In 01 _ n 0 c _J L L 10 
C 005 C LI

U~~~

a.I0CJ
C, *Wr ~~w

0 I

I I

4 L C 05
0 I n ¶

0 ~ ~ J s4_Q = _ - m * VttD~~ ~~ C8 4E C U- CU -O S (/;

6 , L 0 0m 0U 0 E * 0-0U - 0 - - - < S
J L L C L Cl V 45 C 4J _ r U C
_.I4- 0 A0 IS ,A Cn_ S : < w L C O L L N O _' V) gz U , 01 r z C X . O V) u

VCU C 0 1 O

LI U L O C 0 0 C
G I C O I C . L 0 U CI U _ L LS04 I 00 CS 0 0 4 

U.1 IL C . 4_ - 0 S1 00 US C
v,~~ O; 

_

U- L. 1. 'I-
=. 

c

:42

-U

-0

..
L

C_
_r.

i-'ClIO

0-
U

_ c _ _ _ _ _ _ _ _0 I I I 0 I~ I I I _ _ _ _ _ _ _ _ _ I~0 -c el I I 

c 0 1 1 1 1 1 0__e111 T
_ c O _ 0-.0 A-0 _

- .- {o .- °1QQQ -~~~O'
.... lee00

L.

0"t,X7CO
o

IIS-

C
0

r_
S

4.
la

vn

z

12

u

&C

E
_s

e

-r0100

ETl

·'···--·I·-��------ I-�-a--· Ilae�nrrrmyrrr�urr�rrrr*nF*lrra.a�c·-�u I-··�;··I



37

saOLJJO 6Jau3 ae:S

LensLA -- eLpaW

;ULJd -- eLpah

'S3ossV/ ;uuaI/pooq oqLaN

satueawo3 C66Jau3

033/6ULsno lH LPj
saLueu2Q 3 aUuejnsuI

'suJN s oqnq.L;SLO S LeLa;LW

SUW.L uawawepueW ;jadod

uo6be awo: LaM

saJo a4S3 LeaU

siadoLaAa

sJossassv xel

sa3LAAaS L qnd

WJo LLAO;SLH

sdno ;SaJa T

s ~a g L..~O :~au.~q e3

SUOLSSL.UWOD

SaOUaeAOj

san:e Ls 6aL a;e3S

4uapLsald

ssauibuo3

sUO.Ln4L4SUI 6u. pual

saLpoS buL;.aS P2PU:4S

nTLsuI ·enp/sa L:LSa^ALun

SUOLeLOOSSV LUOLSSaJOJd

SUOL4ezLue65O apeil

SAau6 L SaQ

NOI .VZI 9¥I DOS

i Q = GG -0 -@ 1 

'0 1 1 00 00,t -3 _ O OQ( _

fiI 10 I 00000

___ 1 1_ __ _ .
I __ le _- PQ G ) 
1 O O GQ e 1 

O O

Iic 0 10000

i t O- e X 0- @ -

Z~~~~~ IC- 0 0 1 0

>:~ll ola I R
o 01000O 8i01Q' Cle311 10tc (i Qtq 

.Q I Q ,PI I Q 0 8 ~~~O 81910
'0 4-) L C m M LA L ,
0 c 4 c j ) wS- 
at CD c Co S o C

~ r c aS > S
.. ~, ., - +. D~

_-: a) c

.-J

v, r- -~ r--

t3 4>

3 C,~

.,

U

0c-

wp

S-a)W

0UC0-jruo,
..

a) S-
> a)

4-) .. ,-
* 4-
o 4-
) o
x

a)
4- C

o (

.. -j

'A

0
o

c,o
.z--

=
3
c'-

o
.,

0
N

0.,

S)-

O0
rO

0

aa-O

4c-

C

0.4 .C

4-)
,C:I:

a)

4.Cav

4)LUC0

4-rO

=
4)C

.,

C
r1

LU

H-w

F-

(.D2:w
2:

1-4

w

LU
H-
2:
I-

Ec-

5-

4-

-0

(7V)
s-

E
=

C -
.9- a o o

_1 Z:



38

wrZ3
033/6upsno H .ale

pROo8 DUL4LS UllP3e3 ae3S

3Ut4
n.A4uv a31sn o uauW4daoa

suwijo3 sal3.lfl 3CLqnd aeuS

·3Ossy Leuossa;oud apepJl

spJOG 'stbaH LuoLssaaOd

sp.eog '6aH.do4Leaa ae4S

·uo3 aoueunsul

suoLun

·uu'o3 aawauo aelsialuI

s3~no3

Malaa u6isaa

;sldaa adj

VHS'
033
Vd3

33S
ke-aJ.aS nflH

sates puel aesiauI Oaln
SUOSSIL0O3 bulueR aes

d.nseelJ

l

s.oloadsuI 6uLsnoH

sJo;3adsuI Durpung

NOllVn53a

0
0

0

Q66GG

f'
0

i
05

x

i

i

7

C

x el Ulr. . .1 O 

c 
o o o

_. O P,3 uLu ri ; @ o U

C

- $-a s- I
Q 0 

rU
41 L
4 S
In I

41
4

65-

a 6

Q

0l

I

6QGG

G

0

0
ii

X

0~

ei

.M
sIn I . C In

g 0o Lu C 

CU C 0 _ 4

* C 41 U 
Cao o Lu 

e C . 14..
5. Lu. 0 

/ O Lu Lu C

I- Lu - C.Li gf, n~l Lu
0

V V L @E E U e z11 4- 

0 ln 0 I0 > t l 0 
L. L. L. 1- C S. L C L 

o o LI. W If oWVI

_ f LL J_.. -0 
i- ' I > I EL

J C-L O- 
C Cr o C C

or co 1. L
= L _.

4-1 = I

N

i

I-

SI

0

9
0

X
Q
C

0

7

XI-"

E
Q

I

9

i i
EF'0

4
f
0-

e

gr
C

'-

:

U.0

,ucrr.i.

.-o

O-F- r

.r-

JE

r-

r

w

C

S

0

x

0

0X

G
G

GG
, 

O

0 W

z

I-

zv,

UZ
ww

E

C 'A oo la LI- . i

E .' _I 0 0,

CJC I._
4 1 SL 

41 VIv *,LuEU

z
4Jlu7c! I
41
VI

-C L u
= -00
= z z

-

I

I

I

I

I

L

T<

5-

x
Q

7
-Q
Q
Q

7I

7

E

I

x

r-

I

I

I
I

X

I
I
I
I
I

I

5-

7-

x
Q

T-

90

7

T<
Q
C

-. - v 4 -
I lz I �

n·lr��n�··--*1T�-i·l·Il··n�l�y

Q
-

1 S



39

033/uL.snoH ALej

spAeod 6ULLS ,CL L.L3e i ae2S

"Lo3, '6 a JeaalnN

aOL.nl o , quawePda |

'SLUO3 SL LL nt Llqnd a~;es

uo03 *Dab AUJau3 Leapaj 

's*JOSS LOLaS;Oad DapPdall 

spacoS 's!.aid LUOLSSaJOad 

speo8 ' Gd .A Paj ale;S I

,UO41S ! MO3 a^JueLnsuI j

'LU=103 9JGiOi3 aqe2sSaJ4Uj

S;JUW44PQaG a,' ol
VI4SO

033

SI

sUOLSS'.uLLO'? Dudue aet;Sj

£inseaJl

a3 

saop:adsu I LsnoH

sAo;oiaosu I DU}pLLna

z
C

i1-
-

l 
l 01

0- 

olI
U7

- U
C) w

0 .-

>S.-IV 

a) 

0
0

0

C

0

C

C

a

6

9

i
I

S

010

-- l

) ) 0 ) 00 - 0 4
Q. > >) . 4.) ) ' --
C 3 C) o C U o 4) J 

r- > L r U - O

C J Q) 44 *-, S -4-)

L A CV) aI C C C 4.) .-
· r a: o ro

4 LU * C O
-a) 1- S-

~O Q~4) 4 0

-o

Cl-

0

0

0

-I-

]

5

a

vc,Li).
0

,_4)

t-CLLC

r

c-

O

.J

C

U

..7

o

4-

.,_
-u)

=

0101
o010101

i -

0 GO el

001
10

4', co I1 
i I

_ I I

oo11

LL

C,
z
I-

r

I-

i=..

a)
U

S.-
C)
VA

U

C-

r)

0-

0

CLUcw

4Q

q-

O) C

aJ a) C
)

L.

4.-

E

I 'J z' o oI=E-

| -
,...,.., ,.,-,,,,! , . .-.I I 7 1 l0 ---

i

A -

I

�E3
-,---4 ,----4 -----I '----t - - m

- 0 m

-----W - IIICI�- !0111- m

L m --=--, -·I '-'--t m

m m - II m l m

Aft

v

c

r- v, -X, �

I9tr 

;w.-...,..- I }
S

m

S - L__. l m I I m m S - - l-S- |-- r- 

F----- h---- h---- - k-- m -

Q c

I �

L

II

i-..,,,.,.--. i,,..,-,.-i,,.-_- k,,,.- i.,.., l i-,-, l i.

""*""-"~~l~",~nl~~~""""""""~"""~"""� ,�_____�*____�_�______�_________� ���___�_____�

i

I0 O

0

O 4-t
,iO I iVnN .;3 U



40

;0\, -.7sul puool L , ieN-nlH

s$g -- 

ISJ -- ,,
ItL -' S4ilpu';S

.~;.a.go c LLPuO: .$~ ,O

SuCA;e9.Js05 apPi

UOI2 LOOSSV pOO4qJ'lULa N

suotZez,ueJ6O) SueU31

s.avuu .j ae63io~i

W: snorH t .J/033

quawaoeuei 4;JaU°Jd

swl.L j aueua;uLW

Sa.LedLUO3 Xl4JnZaS

aL Ld LedLLunNr

.e LOS
- -

LLO--

S_ ')t3 'sa:.!L tn, - Oj Adbau-

laUUs43d L4Poa

zueawuo3 a3ul.ensui

uooeM a'osaL

sJo~flhil.st S!PLS319I

s.a)oJA alss Lea

saLuedlwo3 alij

siauueL

suauLoDu3 DuLLnsuo

3)IAi3S

0

QiOi

I -A~~~O9B 

0~~~

IN~~~~~~~~~~~~~~~~~~~~~~~

Fol ig

± a~~~~~~~~~~oQ3_~~~~6Qcico0

>_,
, W ("

- 01- ~~~~~~ 0 S-.001- J 0-4. o o s 1L 

Z v, vr~~~~~~~~~~~~~~~~~~~~~~~~~~C , Sc L~~m~~hc~~hu ~ ~0.0 00 Ci)~ o " O.

m 0 Y~C.Icl.J4-~ = Ae CA 04.) C ~ ~ ~L O Y~ u) O 
-T CC) -, ' 0 r C CA -C

x O 00 C- w 0'
C.) 04-' 'C- 0 CC) 0 LL 0* I CV)~~~~~~~~~. ~YV 4. 0.1 .- 00 0

-r U) -C L : C 1 Cl. 4. L L j
- CC-0 1 0 4.) 0. Z 1-

CL 0 00 4. ;9 0) CA 04 00 Z~LU O

Q," rr c O) ~~C) 00 0 QUC

0 0

0 4.
1- C

c

10
..

c1
._

V

cCL2

..

of) Z
,9 c= 0-._

00

>4

a)s
c

tt-
._I

C* co
-

c

4

._

r

-. I --- ----- �,�,l�-�3�---b*C�*l---C-L�CC�IBC��-U--·-



41

sa340 M&6au3 8eeS
salueduoo r6&au3
033/6ulsnoH ae

saluedwoo auensul
uo6eM awoDlaM

sjossassv xe£
saaO10 auqe3

SJOU.BAOS

saAnIelsj5aj ajevS

juap saJd

slensA --

s leuJno --

ulJd -- etpaW

suoe8vPoSSV poo04Aoqq5IaN
suotpepoossv ueual

swonqtxsuo I sa.An~eJnuew

sL.AuI uala6uew ;Jad.Ad
sJaog aes3 [ea

saado LaAa

samlaS DL Lqnd

suuo LJosH

sdnojg sadaeu!
suosspuuo3

ssa.6uo3

suopniLsuI 6uipual
sapog u4haS spiepue;S

suont4;sul uoLeonp3
suojun

suoPleP0ossV LeuoLssaoald

suolep3ossv apeJl

s.auB5sau

NOIIVZI1VI30S

r -- -~~ I

i - O _ __ _ __ _ r ' 

0 __ ;- _ - e-_e w 111_ ) _ zzz:D _0 ' 0 0 , ] -

-~%1 I:DO 0 ... 1 · l0 

- tF I 00..
IOK) ~ ~ ~ ~

1 1 I isaai~0 36aU O0 O! 

- O©O )l!oO 1 T- - 1 0,-kOT00
'/ - - - * ! ; . . .. - .. .- -- 

©~ :zz~i -. -:0L

3 ~ r~0300 ~ ~ O0 O~~~~~~~~~~~~~

V I V 0IV SL~~mWO 0dC

o 0 U. a Iflo f 4a Z SC_ I V C

X @ X t~~~~~n ra . - Go00) vC C

OZ vI 4 0

c C .. I

cco 1 COE
U]0

Lu = 0. U] C. 4i 0 4.1 < L> C i C I - X 0 cw !j = W Nj I- a: I-- g

* O0! 
C I-
O .t 7
l aC Cl 

_0 U

u-i

4e1..C4]

C1

=m~c o o J e -_Z o V 4 o

a SalC

C7 C C ns C
us O '-

0 0 C

= O - _ I :

V I ) a nLsC _c a a 

_4 0 C]
Ifl S'LA .

dSO U.

CL CS

rI-

5

§r
..r

.

u

-r0I1:

9..

0.41

.;

C-11C

I 
10

4;-

CswI

C

...,

L.1z.0
*_z
C
+·

0

0

0 w

V

0
U

0 C4i
C

0 0

C, 4 -0. w 
, CZ

1

I.-z
;C

Z.z

uiZ0I-
-

0

._

0cm
-

I. >:

L

z

S-

m,S

.10e

.1

U

L,-Cl

41.1U)
Ih
In

Vi - L600= 1.j = 

·- ·- ·*·*�*4�-·CIIIC·�·-?1 ·- II �DCI·IYlli··*"�- --.�r·�·�MIPY·-·C*;r71�'� �ncP�" ·t



42

3LALa@S 3L Lqnd f .. ,

saLuedwoo ,iADau3

· sGJo doLaAa :XL unwo3

sjadoLaaG a~e2S

saLj.Loq;nV bULsnH OLqnd

sJonq LJ4SLG S LeL2aeJ,

sAan;qopnuL s LL.a1ek4

sjo;oej uooqnS

sJo;apeJuos

SUO.LUl appJi

sJatOJ] aes3 Leab

soaAnS

sJa4uLbu3 DUL4Lnsuo3

slado lAaa

NOI: n.Ll6ud

z
0

a-
:t.1

Q
i

fQ
;C:r

C

C

0

0
Q

InS.- 'A
a) 4.)
C- U
o a
- -W
a) -*
> -C
a) U
M s

cr

Q
0
0

i

0

0a

$.

0)
C

LJC

L.

F
0O
Q
0

2

W;^

l

0

a)

__5

.-
0O

C)

U.'
L

r-

LU
.'

a
Qi

'A
C
0

a)to
S-or-c

~J

u,
S.-
0

U
to

4-)
C
O

L-)

40 (U .

CLOOO = 4 *-s- U 0

U C L C
In ::C

( V *
o- o-- M M
. *_ O

:L

kn Q
. S..-

00
.-)

)
> 4-

E

O
, J

>
4-

C-

(a

) >

C a)
coQUlgO

0.EU

O r

S-
(U
LU

C

t

n

'A
c
o
i4-)
u
CJ
C:

1.-

.r-

Uo,J0
O
L
*L

-C;

r:

0
4-)

o

..r

c"

C:o"'-r

oa$

car

40

:
-,

.i,-,
L.-m'O

.t

*1-)
4)C04-'C:

LL

Z
LU

Z
O
CD E

c n M- 3 C:
- (.0 0

LU = M :-I ZLI-:: 

- I_ |- 1 1 T -_ _ _
_I I

F
Aft
w
Aft
w

0

'e",

%.,~ c-4 P 1

CD 1 

VVI

1-7

0

z

z
z 1

z
2

5E

C11;
x

; 'Zf

�P-

x

4-.

I-

II

I_
II

7I

.

,i,�cn**T-rj-·-vc;ernr.,-rcs;pnrrr�·;rr. ·;-·1

- . - - t %6�� W=

--

k T I l



43

saajnqenueW sleLaeWN

j3V e3uejnsuI PooLJ LqeN GfnH

S8N -- spJlpueS

ISWV-- spaepues

W.lSV-- spaPpu;S
suOLUn

saLa LoS leuoLssalOad

SuoLePLOOSSV apelj

suoL;PeoLssV pooqoqq4LaN

4,

S. saLDuasV uoL12a~,od awnsuoo

' l;a -- 033/bULsnOH ,Lej
u')

.= LPJaPG4 -- 033/6ULSnoH .Lej

-,'~ quawaDeupW /;:bdO.ad.°. S~ .L .aLuteda/aueuau i enaS

S JaM -- Led LunW

Jamas -- ledLDLUnW

c a L-- ledLgLUnj4

Y mLO -- sa.uedwo3 A6aiau3

%° saLSLLLLn - SaLuedwo3 aSJau3

saO.uedwo 3 aouensuI
4,

UODeM awoOLaM

SQaOnq.SLa. SL.Laae W

S.-o 

s4auueLd

4,% s~auu3 6U.LfLnsuoJ,.- *_33I13S z

t- -,- ~~r ~ ~ ~ ~ cI-

.7 C
-

O010 O OOQ I 0

0 C 0 0 
0O 00

Oe00 O

_ _ Q Oo_0, 00

- I 000 C
_o l _ _ _

L01 000 0060 00
0 I 010

0 _ o0 0 00000

ut10 _ 0 01 0 _
_ IC _ I __ - IQ!

o o __ o ,:

(A

Q) a)

0 -

Za v

C:

W 0 o a 0 0 0 0

*_ 3 a4 c -U -
, -- > S. D 4

c _ S l S. S.. V

L) 0) 0 C C 4-
C. 4- U 0 :

4 .. 0 

~ ' ~.nU,

a)

.

u,
.- .0 0 a) c .

c- a-) L0S ' Q0 0 -o 4-, X 4 i Q

'. 0 C0 Q o
* 4J E 0) 0

5 i ..3 5 ( - L in 4 -' 0 >- 7--

C L) > 0) 

4- C

0 0 L

LUI1.
v

I-

I-
w

o- _- E

C *'- a)
: cn - 3 rc
= *_ a) 0 O

z

7,77 -771-·-- · I","~;"' '~ll :j~~.~:ilI·;-~~~F~; I ~ ;--~ · ;



44

aDL4O0 bau3 aeS
LensLA --

s leujAno' --

CsMau'satssOLb) ULd-epaN
DOSSV pooq4oq4baN ueuaJ

saLuedwo3 'bau3
033/£Duabv 6uLsnOH Lej

saueduo3 aueinsuI

*'nuFj i' nq js LG SLePLa'eP

StaL 'wbeue 'Gaod

uo6eM auoOLaM
sJa)oJS aes3 leal

suado La^a
sJossassv XPI

saOLA^JS DLLqnd

Wo LLlSLH

sdnojD saaluI
SJaL 4JO auLqe3

suoiss wuo3
S0OUJlAO

saJnleLS Lba aeLS

4uapLsaJd

ssaj3uo3
suoL;n;L;suI buLpua-I

sapo bluL4aS pepue;S
·s0j 'eonp3 pue saL;LSJALUn

suofun

SUOLePL3ossV LeuoLssa;OJd
sUOLe;LDOSS apel

SJaubi sac

NOIIVZIVI OS
C

U

C

O_

0 QC

0 C

O
OO

O

A!t i )

i- I i :, f
0

[000

QOS

0000 1

Io11fele 

QoH01 

OI
1

O I!i1O0e oI0e
1010

_ 0 

L. 4

Cr

w a --W
0 .-

.u
IVS-

.(A
.-

c-,

00r

cn >,3) 0

a wEm >
-S S-

=
C,,

0 0 0 n 4L nEL 4 S..
Q) *- 4CE 4) 5 

S- S- S- .Y a 4 . Q) 48(O t 0 0 L E.

LUux a, ,|a _, a.)

C) ) 4-

4J
W · E 0

e

GL
1G

Lm

0

C

IC
0

.w_

O
O

O

OC

C

>, En . 0

a) S .
SO 0- 0 0
- ,- S- .-
4. ) O E
= > UP 0

·r c, 4 _
w c-T
C +-

a a)

.0 C]

= 4 -.)

0.

a)

C)
)U$.

3.

LUJ
N,

>I-

z

zc

C

CO
0

0 0

0

O
o5

5

0O
O

O

-C

O
C

S
0
4.

c,

LL.C

N

CU

.i
0
4.rLi

1.

c-

-%

-

42

0O

I- --

.0

Qai
G. -

I

:-
a7

cl!f

1W rW Q _ _

C
A

O
-

0

iI

I

3

I

-L
II

0

i
C

! r z
, ..

C': i I ' I f

. Z :._,. . . .

z

2
i?

I

I
I

I

II

i

I

I

I

QQ·

00

I

L
L

i

18

7

Q

0

G1
Q

i
Q

I
I

---

--·----- ,n�-·�9--�,rn�s� a� r rrra ··--- -- rr�-I�.Jsra�-m��Y-uu-rw;Yrarcnrpr*�·�jrr

Q C Qidraw,
w Q G Q D



45

s.aJr:)eJnuep, s Ep er;

a6UP-nsuI P
30
oL -Q nH

S IJ --

iSNV --

w.SYv -- spep'uelS

:Lc:' Un

sa ai)cDS le6OLSS3a&Od

s uo.loossj apej

uo le.3Loss pooq04,oqqLJ N
sucL;ezLue6o.O uJeual

sa.ouaJV UCL43aOo d nsuo3

bU tsnc-- I. /O_3

uawbeuei A.Jado d

s:±Jlj aoueuu eLU

saueoo3 ;.1.n4laS

. aeM --

aJ, --

aet od -- Led:)uni

elos -

Lo -

satl.t Ljn-satuLoo3 ,Jau3

Lauuos-.ad A ed&H

satueouo aoueansui

uobel; woaLar,

s.Aonqls. sel.a eW

sacjOJg as3 LBea

sauedto aLtL

siauue ld

s.laautbu3 i3uL;Lnsuo 3

olu Y V C V

331/iS3S *- r @ Q~Q = 2 0LEW4- E u
W _ <- E 4 E E C @

C EU O 0 U L o 0.C

LLJ EU E as EarnU. .i a 0 YE a a YE YE _U 0 0 L.-

V cn C W- - . L 0W O
_~~~ L r . O

> O , C L 0 

cn c-U2 
w~~~~~~~~~
v, ·~~~~~~~~~~C

S.
L

10

- O
O In

EUI
U

-..

* I 

,e

C

I:

C a C U . 4 C- C

4- -- 40

,- 0 , * L

0 c C 4 .1 c

U E L 1 0 S C
o) .C1 O W

e," "c

_ == Xu>Sr_-!rse> .sce-, w . . - i.. . .. I- I -. . - .'.. -! --.-

,-

07

-.-.I

0

4

0

"Iw

X

-- - _I I 
_ ______ I 0 

00o XoI I_ _ IC IeI I 

WF-~ ~ XQ - c0Q~~~00 I0 0 I.

I II II II 11 MC@1 1 01 DW I I tI II I 1 1 I~~~~~~~0 o-

1~ ~ ~ 0 r9 II I 101 1N lL CL Ti ..... I 00 OI O I II I I ox I 9 1 1000010000 | | lo- 1+ I I ._11 0 1I I I I ~~~X ... L I ol o C f :ITlIIIb
I . I. I 0O

I i 111 s -- QQ I 11 I11S ~ o o~ ' ~ °°°ol~lo~11ll 
_ 0 1001 0 00

xX~ 0000G, IgTT.F

C

I

V,
C YE
O C

- 0 EO 

U 0 - C <
a u C 
YE 0 U =

o-. YE C4) V} O , C 07 41:

L - 21O C-z a
olz Lr .

L.

4, L

S -U a}I C C
I 
_ C

ig
M

a YE

G _

O 4h
x gf

L-

YE

I-
z
z
0

- a
cmi 3:r



46

-
Sv; TDe.) nueN

bDietnl, . . pOOi- lil j l.

i S '

.:uutiu

. al o S LeUL:ss-,OJd

SuL , ' DOS V
UOe2J

JC' .?L LUDJrl pcOlq ,DLt N

s', '.zg.i!' J ,UIUL

.j L sn' L Le3/033

C-I L. ' 't,9Il 'dO-~d

su,..L_ a,;'?ualuLeW

- LueaL u .uI.,ndaS

a- e:.

S L [ -L LU~O0.[O~ AUkaU]

LaiuCJad J.L 2eda

SaLuea2oCj )DueInSUj

uObei.l awo3 LaM

-i;nqL.SsLa sE La;leV

sJa4o~9 as'S3 L
4

ea

SU4U2:JO3 di;L1

sJauuel 

SjWauJLu3 uULI4nsu0o

3DI .J3S z

cI

...

Ill I --- i- 1-

I I i IT
i; $ -- |

l l I I

0

I 
- I-4 I-- -

c~I (-)'- -l I i

G - o -C
r .C 
V. tG s -

O C 
f"I I -= I

Co LI E

-- C .

.V- _LI u
,0

F)I, 

L,

v. C Vl i-
,C LI VC

, z:- C a
= s *_

c cl

cL co

,c

a c-

1, : E V
' O Q

C

C

IC

V 
a a
a O

C S.-
a,

Ci CC., lz

V

an

o

U)

-
I i - !

I _ 

I I 
I I 

II_

[T I

I I 1

i ---t---

- i-t I

l I I
I 

Li C LI i a- - C.ID V

U C'- L U' Ll > 1
ari aa a a a ·

rr a o S.. - I +c C
a l S.. C a

.a a--x - a.
-)+ '- a S
·r CI VI a. 0

-1-

11ii ' i 
i - i -

-- I ! I i-

-1-- I -

v

S C

a c

I r

_

Ct

I' 

I
c] - , L,

- >~ * 

a c, l
E <. £ o
_ C c

I~~ C

= !I -
a , a, ;) 
I , . Iaac cdco o t 5

0 

::] = ILI ' 

C:

Lo C

CJ

-
C

i C --

I i- = , :;< . o~ o

-'r -

0

i;

L

c
-·

·-

h
·-

L-

T.

rr

i·

c
r

i

r� u
r

rr· :·-

o -;

c

r
o

c

i
s
L

L-'

C
t

C

''

cr

j

!

_c I I I

- I I - I 

-7

3
I
3

I

I 7l ! !
- l l

...-4 -..4=-4---1---q----t l-- l l ---t- '-'m--'1l "--"-'1m

I

I .I

I

I

I

I

I

!I

t
i

I

I

I Il t i !-- l-- J- |- -l-l --l--l-- t--
L.-- - - z- - l l-

' _ A I I I . I i i l _- i I i Ir -

lw _ .v -- ! I- i i,
I I I I I - v v _ 1 I I t

t

IC-

L
L

.

I II II II I

__--_-- t---_--_--. _ _ _ _ _----- --- -i-

m
. . ._ . v _,.,L i k _ _ _ _ · ··

_ _ i- ,.,..

.fi

d n

i

i

i

iI

1)

I I

!
I(

I
1

Ci
t,

-- --I - -



47

saovL;o 6jau3 aezs

LunsjA --

s LuAnoj --

lu ad -- vtpaw

~-ossV pooLq4oqqbaN/;luvua

saueuwo3 oau3

U3PuaSv 6ufsnoH ej
sauedwo3 auunsui

sao;nq ;S tGSa.an joejnunu
SWJ L '*L4h 'dOAd

uooeM alolah

sJaAOJa aes3 Leau

suauo Laa

sJossassV Xel

sa3LAJaS 3OLqnd

uuOj eos ML

sdnoju saaau

sa3j;jo autqeo
SUOssliwuo3

SaOUJaAOS

sainLS Lpal ales

luap saJd

ssal6uo3

suopn4lpsu!I upual

bupiaS spepues

uo[vonp3

suoLun

suoeossv LPUOLSSoaOJd

suolopossv apeJl

sJauuosa_

NOIYZIlVIDOS

Io _ I1 oG-x,
X

I 0_

l I 0 el 0 _ ..

I0 T T_ I L I I I I I I I

00 :0··· X ._

r I I II I I I e -- f

- q I I I 1 I I I I 1 1 -I IXI-

l- QQQ l I 1GI-Q- I

C

G I A-.-Io,

CCCZ cn n ,
_ O O 00

C4. 41 C 4 C
C 1 ,0 0=0 *
N -.-- U 4J
_ In U U =41J ·r r Or V C

0: * 0 0W
. 0 Vl

0 C ,,

L 0 C
In 41LO

.e

0

4

C

CC'

S

-J4
0IV

Inmu In I n In In
I- I L L C I. ) ul L.L
n C W OO Wn U LW S 
S IU L C *_- U C. 0 o. . CA In 0 0 0v
0- *_ -C_ 0.
C 0 >..4 - . 0W OW o 0 

0 C oE 2 W U I 4.3
A...-.0 0 I U.0WLS *_ 4 w4 .1 e C 4 . U X w

0 In 0
4 _ 

o ~~~~

- O ·r o I W C

'A'SO. *- U - 0

C 0E *- E V~ C.0UJsS OCE._ C In 0.O

I L 0 
. A. In LU 013 =C

C. 0 Li. -"C 0" 0 SI-

o

4!

U

.
t.

-1
4,Cr-

,f.

e-C
C

L,

I-.

zLUP-E

z
0

LU

z

W
U

41 0 - 'I-
WC C 0 0._L

L In ) >

I I I C
* I I LU

. 4.0
0; 4J

= /I

.r '

= .3i 

C�-��---· II -nr�--·-��llcr�,�rrrn*··rr� -c�U*r�s.r-- �·r,-n�rr- ra·



THE PERTURBATION PROMPTER

The 1973 oil embargo provided dramatic evidence of the nation's reliance

on imported non-renewable energy resources. It prompted the passage in 1974

of the Solar Heating and Cooling Demonstration Act (P.L. 93-409), which

authorized a wide range of federal activities intended to help establish

solar energy as a viable energy resource for the US. A comprehensive program

is being conducted by the Department of Energy (DOE) under the authorization

of this and related legislation. As part of this effort, DOE is conducting

the National Program for Solar Heating and Cooling of Buildings. According

to DOE's 1978 annual report on the program, its thrust is to promote and

demonstrate the economic viability of solar energy for the heating and cooling

of buildings. There are four basic elements:

Research and technology development of new and advanced system
approaches and subsystems or components to reduce costs, improve
reliability, and provide solutions to problems.

Engineering development aimed at bringing systems, subsystems, and
components to a marketable stage for utilization.

Demonstration of solar heating and cooling in commercial and resi-
'dential buildings, using available systems installed both in new
and existing buildings, and the associated collection, evaluation
and dissemination of data and development of standards and performance
criteria.

Market development to assure than an institutional framework exists for
widespread use of solar energy including technology transfer, environ-
mental and resource assessment, and studies on barriers and incentives.

(DOE, 1978c.)

The activities other than residential demonstration that have been completed'

are summarized in two DOE documents. (DOE, 1978a; DOE, 1978b.)

The Department of Housing and Development (HUD) has responsibility

for residential applications. HUD has developed a demonstration program
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which provides grants to builders and developers who equip new residential

construction or existing housing with solar systems. HUD's residential

demonstration program is designed to:

finance solar systems in both new and existing dwellings;

develop performance criteria and test procedures for solar dwellings;

disseminate solar heating and cooling information;

undertake market development efforts to encourage the rapid and
widespread acceptance of solar heating and cooling technologies
by the housing industry throughout the US. (HUD, 1976, p. vii.)

The solar systems may be used for water heating and home heating and/or

cooling. The program has proceeded in a series of award cycles, each ini-

tiated by Requests for Grant Applications (RFGA) announced through the solar

and construction press and through HUD's own solar mailing list (HUD, 1978).

Five cycles of awards have been made in the HUD residential demonstration,

with awards announced on January 19, 1976 (Cycle 1), October 15, 1976 (Cycle 2),

May 30, 1977 (Cycle 3), March 29, 1978 (Cycle 4), and September 28, 1978

(Cycle 4a). In addition, HUD (with DOE and the Solar Energy Research Institute)

has sponsored a Passive Residential Design Competition and Demonstration,

with design prizes and construction grants. Awards were announced December 20,

1978.

While the oil embargo/energy crisis serves as the general perturbation

prompter, the specific perturbation prompter is the HUD residential demon-

stration program, and in particular the RFGA defining the nature of activity

required to receive a grant. HUD asked that applicants provide information

in two areas: (1) technical aspects of the solar energy system to be used;

and (2) reasons why the particular project should be funded as part of a

demonstration program. (HUD, 1978). HUD assumed the marketability of the
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applicant's projects, as the awards were to cover only the incremental costs

of using a solar system. (In all cases backup systems were provided for.)
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SPECIFIC RESEARCH DESIGN

The HUD Heating and Cooling Demonstration Program represents a deli-

berate public intervention into the housing market to accelerate the acceptance

of an innovation, solar energy. The HUD program uses solar thermal technologies.

Because solar energy is an innovation in housing, the introduction of both

solar thermal and photovoltaic (PV) will have comparable impact in the housing

institutional arena. It is for that reason that the study of HUD's program

provides useful guidance to framers of programs to accelerate the acceptance

of PV in residential applications.

In an economy based on free marketing assumptions, it is necessary to

justify market interventions by public bodies. In housing, for example,

interventions have been justified by appeals to inequities in access (for

housing subsidies), and to the societal importance of historic form (for

special tax treatment of income-producing rehabilitated historic structures).

Intervention to encourage use of indigenous renewable energy resources (such

as solar) is justified on the grounds of political independence and the

control of inflationary forces. Because the housing sector is a high consumer

of energy, there are several intervention efforts. The efforts include those

aimed at user practices (for example, energy conservation practices including

thermostat settings and automobile usage) as well as those aimed at equipment

used (for example, energy efficiency ratings on major appliances and gas

mileage ratings on automobiles.) The HUD Solar Heating and Cooling Demon-

stration Program fits into the second category.

In general, public intervention into market practices to accelerate

innovation acceptance is based on an "S-curve" model of innovation diffusion.

As shown in Figure 1, private market acceptance of an innovation occurring
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FIGURE 1

INNOVATION ACCEPTANCE UNDER NORMAL, MARKET-BASED PUBLIC
INTERVENTION AND INSTITUI IONALLY-BASEU INI'ERVENIION CONDII IONS
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through time is plotted by curve A. Market-based public intervention theory

is plotted by curve B. Curve C plots innovation acceptance prompted by

institutionally-based public intervention. In the case of curve C, the

public intervention not only prompts the acceptance of the innovation earlier

in time, it also encourages the acceptance to occur more rapidly once begun.

Hence, where curves A and B are identical in slope and duration, with curve B

merely beginning sooner, curve C has a sharper slope and begins sooner.

The difference between curves A/B and C effectively reflects a difference

between market and institutional analysis. In A/B the factors influencing

acceptance are reduced to cost. Government intervention strategies to

accelerate innovation are premised on impacting cost, typically to minimize

the initial costs of innovation development by the private sector. However,

once the acceptance process begins, it follows a trajectory no different

from private market acceptance. The only difference is that it has begun sooner.

By comparison, institutional analysis identifies multiple currencies

influencing the innovation acceptance decision. Institutional exchanges

consist of information, of which cost is only one type. Among other currencies

of exchange are source (From whom do I hear the information?), form (In

what form do I acquire the information?), context (In what institutional

context am I acting?), and application (How easily can this be made part of

my routine?). The various currencies interact to yield some measure of

comprehensibility of the innovation. To the extent that the innovation is

comprehensible, its acceptance will accelerate.

The HUD Solar Heating and Cooling Demonstration Program uses a market-

based public intervention strategy. The program proceeds on the hypothesis

that financial incentives are both necessary and sufficient to accelerate
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acceptance of solar technologies in housing. It further hypothesizes that

the financial incentives can be focused on a single actor, the developer/

builder.

A sound research design for institutional analysis of this program

includes cost as one of the currencies of institutional exchange which con-

tribute to the comprehensibility of an innovation. But the research design

must also account for the other currencies listed above: sources, form,

context, and application.

Method

Acceptance of HUD's RFGA and solar increment grants to developers as

the perturbation prompter, combined with research constraints of time, funds

and personnel (and in light of the fragmentation, disaggregation and local-

ization of the housing arena), led to a decision to adopt an illustrative

case study method for this research. Specific projects were selected for

detailed study based on their possible usefulness in representing institutional

currency exchange processes relevant to solar innovation acceptance in housing.

The case studies are intended to illustrate particular currency exchange

dynamics in various localized housing institutional arenas.

Sample Selection

Though HUD focused on developers as the critical actors to whom to

demonstrate solar technologies, it did not make grants according to the type

of developer. The work completed in preparing the hypothesized institutional

arena for housing revealed that factors contributing to comprehensibility

would vary according to developer type. Hence, the first variable used in

sample selection was developer type. A second primary variable was market

location. Finally, high intensity interactions between institutional

entities (as shown in the hypothesized institutional arena) were used to

cull possible cases for sample selection.
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The sample universe was all grant awards made in Cycles 1, 2, and 3.

As shown in Table 8, this consisted of 317 recipients. The grant recipients

were categorized according to ten developer types. The ten types of developer

are:

+ Small builder -- primary activity is the construction of housing

+ Small developer -- primary activity is the packaging of housing
developments with a volume of up to 75 units/year

+ Housing Authority -- a municipal housing authority

+ Large developer -- primary activity is the packaging of housing
developments with a volume of 75 or more units/year

+ Non-profit developer -- primary activity is the packaging of
housing developments, with a non-profit incorporation

+ Manufacturer -- primary activity is the manufacture of building
materials, with housing development as a secondary activity

+ Designer/Engineer -- primary activity is either as a designer or
engineer, with housing development as a secondary activity

+ Utility -- primary activity is as a utility company

+ City -- primary activity is as a municipality

+ Institution -- primary activity is as an institution, such as university

Designation as a type of developer was made by project staff members,

based on project information contained in the three summary volumes about HUD's

project. (ERDA, 1976; HUD, 1976; HUD, 1977.) The distribution of awards by

developer type was shifted during the three cycles, with small builders and

large developers being increased proportionally (See Tables 9, 10, and 11.)

It was decided that the sample would include at least one project for each

developer type (excepting institution and city), with at least one project

in each of four regions into which the continental US was divided. The four

regions (and states included in them) are:

* Mid-Atlantic and Northeast -- VT, NH, MA, CT, RI, ME, NY, NJ, PA
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* Southeast -- MD, VA, DE, WVA, KY, TN, NC, SC, GA, FL, MI, AL, LA, AR

* Southwest and West -- TX, OK, NM, AZ, CA, NV, UT

* Midwest and Northwest -- OH, IN, MI, WI, IL, MT, IA, MN, ND, SD, NE,
KS, CO, WY, ID, WA, OR, AK, MO

The regional delineation was based primarily on climatic conditions with

particular reference to insolation.

On first review, 34 projects were identified as of potential interest

for case study. A detailed review of project application and subsequent

development information was conducted using HUD's files. The Real Estate

Research Corporation is also conducting research on factors contributing

to the acceptance of solar technology on housing, under contract with HUD;

where applicable, their field files on the list of potential sample projects

were also reviewed. Based on this review, 11 projects were selected for

direct contact and on-site case study. The number selected by developer type

and region is shown in Table 12.

Data Collection Process

An initial notice of case study activity was directed to the developer

of record for each project. A list of additional informants, produced

on the bases of hypothesized interaction intensity as revealed in the various

matrices, was developed for each project. The developer was asked to supply

names and addresses of each actor, for purposes of direct contact by project

staff. Insofar as was possible, informants were supplied in advance with

some basic information on the purpose of the research.

Interviews were held with informants, with data collected using a

specifically developed open-ended semi-structured survey research instrument.

(See Appendix A.) Most field research was conducted during January, 1979,

with follow-up inquiries conducted by telephone through February, March, and
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April. Interviews with additional informants were often scheduled on the

site, at the suggestion of one or more informants.
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