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1. INTRODUCTION
 

This manual describes the Housing Quality Model, 
a
 
simulation package designed 
for analyzing the impacts of
 
alternative policy scenarios on housing conditions 
in developing
 

countries. The Housing Quality Model 
runs in a micro-computer
 

environment; specifically, it 
is written in TURBO-Pascal, for PCs
 

and PC compatibles.
 

This documentation is designed to achieve five major goals.
 
First, we attempt to familiarize potential users with the Housing
 

Quality Model. Therefore, chapter 2 provides a technical
 

overview of the 
Model, including its 
basic input requirements,
 

its assumptions, and its 
simulation methods. 
 This overview is
 
not intended to satisfy the 
curiosity of a programmer, but rather
 

to enable arilysts to understand the Model's strengths,
 

weaknesses, and applicability to problems of policy analysis.
 

The second objective of the documentation is to introduce
 

the user to 
the outputs that the Housing Quality Model produces,
 

and to help users locate the 
results they are interested in among
 

the model's various output tables. 
 Chapter 3 provides a
 
description of all the potential tables produced by the Housing
 

Quality Model.
 

Our third objective is 
to define the Housing Quality Model's
 
data requirements. These requirements are quite extensive, and
 
generally necessitate analysis of a wide 
range of data sources.
 

Chapter 4 identifies the Model's data sources, and provides
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worksheets for recording data items for subsequent entry into the
 

Model.
 

Chapter 5 instructs users on the operation of the Housing
 

Quality Model, providing step-by-step instructions for entering
 

and modifying Model data files, and for running the Model whrn
 

input files are complete. In addition, since a full application
 

of the Model may require hundreds of data files, chapter 5 offers
 

some suggestion on file £anagement conventions. And finally,
 

chapter 6 outlines the structure of the HQM computer progranis for
 

users who may wish to examine the code directly or to make
 

modifications.
 

l6
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2. THE HOUSING QUALITY SIMULATION MODEL:
 
TECHNICAL DESCRIPTION
 

This section describes the Housing Quality Model, designed
 

to assist in the evaluation of alternative strategies for
 

government intervention in the housing markets of developing
 

countries. The Model can best be lised in conjunction with the
 

Housing Needs Assessment Methodology, which calculates the annual
 

flow of resources required to bring all households to a
 

designated quality standard 
over a ten- to twenty-year period.
 

Once this level of resources has been estimated, policy makers
 

are still faced with the problem of how best to deploy these
 

funds, and may still be uncertain about how rapidly improvements
 

in housing quality can be achieved.
 

The Housing Quality Model attempts to address these issues
 

by simulating the changes in housing quality that would 
result
 

from alternative intervention strategies. Before delving into
 

the specifics of this model, 
we broadly define it in relation to
 

other types of housing simulation models. First, the Housing
 

Quality Model can best be understood as a record-keeping or
 

accounting model, rather than as a behavioral model. While some
 

behavioral assumptions are incorporated into the model, most must
 

be explicitly supplied by users as part of the 
data entry
 

process. Second, this is primarily a demand-side model, focusing
 

on the capacity of households to achieve significant improvements
 

in housing quality, either independently or through participation
 

in publicly-sponsored assistance programs. Housing supply
 

constraints are reflected in the cost of various housing options,
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and in interest rate trends, but the Model does not attempt 
to
 

represent supply behavior endogenously or to simulate the market
 

clearing process. Finally, the Housing Quality Model is designed
 

to reflect, not a particular housing market, but the housing
 

sector as a whole. However, in most applications, separate
 

simulations will be conducted for urban and rural sectors, due to
 

critical differences in housing problems, demographic trends, and
 

feasible programs.
 

Four specific features of this model make it particularly
 

useful for policy analysis in developing countries. First, it
 

categorizes households by income, tenure, and dweli-inq quality, 

and analyzes transitions by households between tenure and 

dwellinq quality classes under various government proc irms. 

Second, the model operates on an annual basis, so that
 

alternative policies can be compared with respect to the rate at
 

which housing improvements are achieved. Third, the model
 

focuses on the transition of households from unacceptable
 

dwelling and infrastructure conditions to acceptablc conditions,
 

rather than on more abstract, continuous measures of housing
 

quality. Finally, in order to simulate specific government
 

programs, the model requires analysts to formulate detailed
 

specifications, encompassing eligibility requirements, funding
 

levels, costs of participation, and assumptions about the
 

distribution of assistance among households. Experience with the
 

Needs Assessment Methodology suggests that this process of policy
 

formulation, which requires many assumptions to be .ade explicit,
 

often proves to be as useful as the model results themselves.
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In this section, we describe the 
model in considerable
 

detail, including data requirements, solution steps, and model
 

cutputs. First, we 
outline the background transition components
 

of the Housing Quality Model, which comprise the core of the
 

simulation process. Then, we discuss tne 
model's specification
 

of housing assistance policies, including (1) expanded formal
 

financing, (2) infrastructure upgrtding and (3) sites and
 

services or direct construction programs, and (4) policies to
 

regularize tenure in squatter areas.
 

2.1 	Simulating Background Transitions
 

The primary usefulness of the Housing Quality Model is 
as a
 

tool for analyzing alternative strategies for government
 

intervention in the housing sector. 
 However, policy alternatives
 

can best be assessed relative to a base case 
in which government
 

plays a more limited ro)e. Moreover, many dynamics affecting
 

housing conditions and investment levels not
persist whether or 


government intervenes to add!-. s a nation's housing problems.
 

Therefore, the Housing Quality Model begins with 
a series of "no
 

government," or "background" solution steps, which 
can then be
 

supplemented by policy simulation steps.
 

2.1.1 Base-Period Household Data. 
 The model's primary data
 

structure is a three-dimcnsional matrix for classifying
 

households. Each cell in the matrix 
represents the intersection
 

of a particular income class, 
tenure category, and dwelling
 



2-4 

status. The model classifies income by decile. Then, for each
 

decile, households can fall into one of four tenure categories:
 

1) owner with clear title;
 

2) owner without clear title;
 

3) unit renter; or
 

4) room renter.
 

Within each tenure category, six dwelling statuses 
are
 

possible, defined on the basis of both structural adequacy and
 

infrastructure adequacy. These are:
 

1) structure and infrastructure both adequate;
 

2) structure adequate, infrastructure inadequate;
 

3) structure upgradeable, infrastructure adequate;
 

4) structure upgradeable, infrastructure inadequate;
 

5) structure inadequate, infrastructure adequate; or
 

6) both structure and infrastructure inadequate.
 

The definitions of structural and infrastructure adequacy will
 

vary from one country to another, and will be obtained from the
 

Housing Needs Assessment performed prior to implementation of the
 

Housing Quality Model.
 

Using this income/tenure/dwelling status classification
 

matrix 
to organize household data within the simulation model has
 

two important advantages. First, it focuses on the differences
 

among households that are of greatest importance to policy
 

makers, and does not attempt to simulate the marginal effects of
 

other, less critical, household attributes. At the same time,
 

however, this approach avoids the problems of 
"lumpiness" found
 

in some other housing simulation models, such as the Urban
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Institute Housing market Simulat:ion Model (Turner and St:ruyk,
 

1985). Specifically, since 
an actual number of ouio~ds is 

entered intD each cell in the c.assification rctt- :i:, nd s..nce 

any number of actual households can be shict0d :0t'ULW,:.1 ce.ils, 

policies that affect only a of ..small fraction hou whoJlt].s can be 

accurately represented.
 

2.1.2 Annual Transitions Data. The model simuilates four 

general types of background transitins; thnt The modeT, ')hese 

represent changes that occur .egard].es:.; of gove-rnment h,..sirig 

activities, and that ofcan affect the dios). c2butio)households 

across tenure and dwelling status catloy-ies-'ni ns te 

allocation of resources within the ho'Afu': > o. To simiulate 

background housing quality transitioi., rr.uirCth1 .1 c3 

exogenous estimates of the rates at wW. oh tI-( changes occur. 

In thinking about these data requ± wen , ho,< it is 

helpful to keep in mind that initia. i tion esti.eos'wili 

almost certainly be somewhat judgement.2, -d-ht they czn be 

revised through a model calibration p.rocess. in o;:hrr words, 

model users are required to come i.i atup cjcr ::: 0;.h the 

va'ious transition rates, and can then v : cu wres to-

make the resulting model outputs more coo' tith other 

e:(ogenous information about housing qnziity now constmuct ion 

levels, and housing investment. Final3.y, it is inwoi-tant to note 

that the model concerns itself with net chancies in the 

distribution of households 
across cells in the household
 

\D'/
 

http:egard].es
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classification matrix, not with the actual behavior of individual
 

households moving between cells.
 

All of the transition data are in annual terms. The
 

simplest application of the model would involve no changes in
 

these transition rates from year to year. However, increases or
 

decreases can he incorporated for any year in the si.mulation
 

period if there is reason to expect such a discontinuity to
 

occur. Moreover, as discussed further in a subsequent section,
 

government policies can affect any or all of these transition
 

data.
 

2.1.3 Solutioin Steps. The model operates on a ye,2ai.-by-year 

basis. In other wor( it starts in an initial year w.:th the 

base data prcvidod, updates these data -uch year based o-n lnual 

transition a tima es, and reports the year's outcomes, So1e 

cumulative totals are retained for, reportinq purpor. , but., for 

the most par .t, ech year's solution is sol f--contained, 

Therefore, this description of solution steps refers to a single 

year's simulation. 

Adjust ree. incomes. Using the exogenously provided 

estimates oE real income qrowth, the model inflates niaan income 

for each income decile. If only a single growth r7ate is 

provided, mean income in each cell will change by the same 

amount. If, on the other hand. income growth variecs by income 

class, all tenure/dwelling status cells within an income class 

will experience the same change in mean i.ncome. Note that, as 

real incomes increase, the implied values of "entry level" 
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discussed below -- dwelling units also increase, since these
 

values are based on affordabi JLy calculations.
 

Simulate "QL changc 
 in the nb of households This step 

uses exogenous estimat:s of rho not con,., in rthe num}ib of
 

households to update the number of 
 h7ueho.d: roqvrini shelter
 
of va-i.s L.YPOS T focus We is not on the ]Unamics of
 

jndivizduh.l household mliA.c- M, u d out of a s ,ctor or between 

cells in n,:- househoi.d Clas:ii ricati~jun oat:ix. RaLher, the model 

focuses on the net change in the number and resources of 

households seekinj shelter. 

As discussed ,o:lier, a user of t-n model must specify the 

number of nut now households for ea ch in come/t nurn class. The 

model than a ]ocate.s these newcomers among dwel!rn, status 

categor-ies:) ri aco.diny to the base period hou,:hold distribution 

in other words, if 50 percent of decilc 1 owner:s initi.al"ly occupy 

permanent 'ni t with unacceptab].e infrastucture, then 50 ercent 

of the incomingJ duci 1 owners assigned to this dw.olingare 

status each year. 

When hous:aholds are added to a particular cell, the mode] 

computes the impliedi , level of investment required to house these 

"newcom7rs." in other words, as the numhber of households 

increasers, rSOULCo:. mus: be generat:ed in the housint sectc: aas 

whole to pay Lor thu incremental units. AL thi s sta ge, the model 

is not concerned with the source rf funds for additional units; 

it merely records the resource requirements jenrrated for each 

cell in the household classificti on matrix. A later solution 
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step concerns 
itself with the allocation of resource requiements 

among sources f funds. 

The hachqround components of the Housing Qual ity Model
 

assume, bsed on hisLorical evidence, that all households can 

afford thair asoni, gned dwelling status, and that incoming 

housenoldjs to n coxil obtain at least an "ant.ry n.cl" ,nit for 

that dwelli ng stats.u. Since the porpo. , of ths- model. 

c oriponolist s o a no transiions Mht. occur regardl e-ss ofsi muo e oni 

the policy enviro.,2mnt, newcomers by deini ion represent .hose 

households tha hv- somehow succ , i in 'i' ei.coming 

affordabili.t- hA:A2c. Thernf.or, .i alc.iulati nq the r:source
 

requiremait qynes tcd the ardiion
,>- by of now households to the 

system, we auq.Vm that all newcomers thave amassed suf sirn t 

resources to mcot at least the entry c:. t of the .r assigrn.: 

dwelling ntnuhu., ,hero the entry cost of each dwelli... staLus is 

entered by ue:y:., if capitalized value o i ncome available,h the 

for housinq invastmnt is higher than 
the entry cost, households
 

invest this Wghnili. amount, up to a ceiling of three times the 

entry cost.
 

Each net Newcomer to the housing sector generates a dwelling 

unit recui rement as well as a resource reqnirement ' Dwelling 

unit requirement::, are recorded by tallying the total number of 

1. This c. inq was imposed to limit the level of housing
investment among In 'mal number of affluent households living 
in poor housln , i. ,,,st.n-. -- . 

2. c'-;o'. .... noed to the "room renter" tenu e category
generate ' h c, q ce requirnjm.,nts nor rew dwelling 
constructi.on. T. d, however inc rease the incidence of 
crowdi ig obsr vd in trhe housing sector. 

http:constructi.on
http:Thernf.or
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households entering and/or leaving each tenure/dwelling status
 

category. To the degree that the number of incomi-ng households
 

exceeds the number of outgoing households for any dwelling
 

status, the production of new dwulling units will be required. A
 

subseauent solution step is responsible for final calculations
 

regarding the net level of new construction in each dwelling
 

status categjory. At this stage, the model simply records
 

additions to and subtractions from the number of dwelling units
 

required to accommodate the households in each cell.
 

When this solution step is completed, each cell in the
 

household classification matrix has an updated number of
 

households, as well as data entries reflecting net new dwelling
 

unit requiremerits and resource requirements generated by the
 

addition of new households.
 

Simulate dwelling unit replacements. The next solution step
 

is to estimate the resource requirements and new dwelling
 

production levels necessary to replace units removed from the
 

housing stock. Based on the distribution of dwelling units at
 

the beginning of the current year, a fixed proportion of the
 

units in each status must be replaced by new units.
 

The model computes replacements for each cell in the
 

household classification matrix, incrementing the resource
 

requirement and new dwelling tallies for that cell. Resource
 

requirements are again set to the entry cost for the dwelling
 

sta',,s, unless the capitalized value of income available for
 

housing investment is higher. In this case, the higher value is
 

used, up to a maximum of three times the entry cost.
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Replacements have 
no impact on 
the count of households in each
 

classification cell.
 

Simulate dwelling status transitions. Based on the
 

exogenously specified dwelling transition rates, 
the model shifts
 

dwellings between cells, keeping 
track of owners' net resource
 

requirements. Transitions performed for
are 
 one income/tenure
 

category at 
a time. These transitions do not generate new
 

dwellin' unit production requitenents, because they are 
all
 

assumed to be accomplished by means of upgrading. In other
 

words, for each transition, number
some of units is simply
 

subtractea from one dwelling status 
cell and added to
 

another. However, these transitions do generate net 
resource
 

requirements equal to 
the difference between the 
entry cost in
 

the initia2 dwelling status and the 
investment level 
in the
 

target status. 1 
 This effectively sets a household's "equity" in
 

its prior dwelling status at 
the lower bound, and may therefore
 

overestimate resource requirements necessary for upgrading units
 

from one dwelling status to another.
 

Tabulate net new dwelling requirements. After all possible
 

dwelling transitions have been accomplished, the model tallies up
 

the total 
dwelling unit production requirements by tenure class
 

and dwelling status. 
 The results of 
this step will reflect new
 

construction levels and 
-- if applicable -- vacancy rates.
 

Moreover, to the degree that units are vacant at the end of any
 

1. As before, the investment is least the
at entry cost,
and may be higher if the capitalized value of 
income available
for housing investment is higher, up to 
a maximum of three 
times
 
the entry cost.
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year's solution, the model 
retains them for subsequent solutions.
 

Thus, these units can be 
occupied by incoming households without
 

creating the need for new construction in subsequent years.
 

Vacant units are the two
retained in system for 
 full years before
 

they start to decline in quality. Specifically, after standing
 

vacant for two full years, permanent units become semi-permanent,
 

semi-permanent units become improvised, 
and improvised units drop
 

out of the stock.
1
 

Compute total investment requirements. In its final
 

background transition solution step, 
the model tallies up all
 

resource requirements and allocates them between private 
sector
 

formal financing and savings/informal investment. 2 
 First, all
 

resource requirements incurred by the 
owners of rental property
 

are assumed to be generated from savings/informal financing.
 

Then, owner-occupants' resource requirements are summed across
 

cells in the household classification matrix. Next, the pool of
 

formal loans is allocated across owner-occupied cells. This is
 

accomplished by applying any lending 
restrictions specifie.i
 

1. Infrastructure acceptability does not 
decline during

periods of vacancy.
 

2. Ideally, one would like to distinguish savings from
 
informal financing. However, it 
is generally very difficult to

make such a distinction, for two reasons. First, housing data
 
bases do 
not always gather exhaustive information on financing

other than from formal sources. Second, even when efforts are
 
made to collect data on informal housing finance, difficulties
 
are encountered differentiating intra-family lending from gifts

or other reciprocal arrangements. Since intra-family sources

often constitute the major share of 
informal financing, such
 
definitional problems significant.
are Therefore, the model is

currently designed to 
lump savings and informal financing

together. If reliable data could be generated to 
differentiate
 
these two sources, 
the model could easily be refined to treat
 
them separately.
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exogenously. Each cell is assumed to use 
up the formal financing
 

allocated to it, with all remaining resources obtained from
 

savings/informal financing.
 

By definition, formal financing -- in the aggregate -- is
 

constrained by the exogenously defined control
 

totals. Savings/informal investment, on the other hand, may
 

differ from exogenous estimates. At this point, a user can run
 

the model (after incorporating policies that reflect the status
 

quo) in an iterative calibration mode, to achieve transition rate
 

assumptions and savinge/informal investment totals that 
are
 

consistent with one another and with exogenous evidence about how
 

the housing stock has been changing and how much savirgs/informal
 

finance households are able to mobilize for housing investment.
 

The issue of what is included in the Housing Quality Model's
 

total investment measure is a difficult one. To 
the greatest
 

degree possible, investment levels reflected in the Housing
 

Quality Model are designed to correspond to national income
 

accounts. However, an exact correspondance would require the
 

exclusion from our 
totals of resources devoted to "unauthorized"
 

upgrades and construction. The Housing Quality Model diverges
 

from this treatment by including in its resource estimates any
 

upgrades that shift a dwelling unit from one status to another as
 

well as all new construction, even of unconventional units.
 

Therefore, our estimates of housing investment levels will be
 

higher than those generally reflected in national income accounts,
 

but will still exclude incremental upgrades that do not change 
a
 

unit's dwelling status.
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It is very possible that 
a significant share of 
a nation's
 

housing improvements may be 
achieve.d through 
continuous
 
incremental 
upgrading that 
yiids siits i n dweli ng status only
 
after a number of yeais. 
 In such cses, the iousing Quality 
Model will actually come 
quite close to reflecting the 
true
 
situation, since smal]a share of units wibl ne shown to shift 
status each yea:, with the resource cot for each transitional 
unit roughly equal to the "alue of the accumulated upgrade,; 
required to achieve the transition, Only the resou cec invested 
by households in the highest dweiling status, who continue to 
upgrade their units incrementally will be entirely excluded from 

the model's calculations.
 

2.2 Simulatirn(j._ Go.)verr nent _A ctiviti es
 

While the 
background transitions 
are an essential starting
 
point for simulations, 
the real value of the Housing Quality 
Model is 
its capacity to simulate the 
effects ef alternative
 
strategies 
for deploying housino 
assistance 
resources. 
 The Model.
 
simulates 
four broad classes of 
housing assistance programs:
 

1) Expansion of formal housing finance. This type ofpolicy can 

volume of 

take many forms, ranging from an increase in the
loans 
issued without any meaningful change
terms to in
a targeted lending program with subsidized interest
 
rates.
 

2) Provision of 
infrastructure, with recipients paying a
fixed proportion of 
the total cost. Ear~marked financing
could accompany such 
a prociram, 
or infrastructurc 
recipients
could be assumed to 
finance infrastructure and any
accompanying structural 
improvements out 
of savings/informal

financing.
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3) Sites and services and/or direct construction projects.

This category encompasses all programs in which the
 
government sells sites offering adequate infrastructure
 
accompanied by differing degrees of structure. the
Like 

previous two types of policy, sites and services o: direct
 
construction may be accompanied by an earmarked pool of
 
housing finance.
 

4) Regularized tenure projects, in which squatters and/or
 
renters are offered title to the land they are occupying.

Again, tenure regularization programs may be accompanied by

earmarked loan pools to enable participants to finance the
 
purch-- of secure title.
 

For each of these types of activities, a user must specify
 

in considerable detail how much assistance will be available, 
on
 

what terms, and to what groups of heuseholds. On the basis of
 

this exogenous information, the model then allocates rhe
 

available assistance among households, and simulates the
 

resulting transitions in tenure and dwelling .status. Like the
 

background transitions, these calculations are performed on a
 

year-by-year basis, with each annual solution largely self­

contained.
 

It is important to keep in mind that the policy components
 

of the Housing Quality Model do not 
displace the background
 

components. Instead, the background transitions are always
 

simulated first, with any government activities esscrliiv
 

superimposed on top of the naturally occurrin9 background
 

transitions. A Model user may, however, wish to 
change some of
 

the data elements required by the Model's background couponents
 

in light of policies being simulated. For example, a policy of
 

finazzcial reform would be expected to change interest rates
 

throughout the housing sector, while other policies might affect
 

income growth rates.
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Although the data requirements and solution steps differ
 

somewhat for the various types of government intervention, all
 

four share the same basic solution alqorithm. We describe this
 

basic algorithm, and then outline the unique characteristics of
 

each type of government policy. Finally, we .,how how these can
 

be combined into an overall housing assistance strategy.
 

2.2.1 Policy Solution Steps. For each type of government
 

policy, the user must specify the volume of assistance available,
 

the required household investment, loan terms, the amount of the
 

government subsidy, the dwelling status households must achieve
 

in order to participate, and the level of savings/informal
 

finance households can be expected to mobilize in response to
 

this opportunity. In addition, the user indicates which cells in
 

the household classification matrix are eligible to participate
 

in the policy.
 

Based on this information, the Model implements a four-step
 

process for simulating policy outcomes:
 

1) Confirm that all eligible households can aff '.d to meet
 
lending requirements. In this step, the model considers
 
each eligible cell in the nou-ehold classification matrix to
 
ensure that households in this cell can afford to satisfy

the minimum requirements of the program. Por example, a
 
low-income group might be designated as e' lible even though

its income is too small to support a mortt'je loan at the
 
specified terms. The model teqts for affo.:dability both to
 
ensure that households have enough income (adjusted for
 
expenditures on other essential items) to meet loan
 
payments, and to ensure that they can generate sufficient
 
savings/informal finance to meet minimum downpayment

requirements. Equity from the previous dwelling is
 
considered in this affordability test, if applicable. If
 
some cells designated as eligible by the user cannot afford
 
to participate in the program, the model reallocates the
 
original pool of loans among the remaining eligible cells.
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2) Allocate the units of assistance available across cells
 
according to the proportionate allocation scheme specified
 
by the user.
 

3) Simulate tenure and dwelling status transitions resulting

from the loans dispensed. This step is performed for each
 
cell receiving assistance. If the number of units of
 
assistance allocated to a particular cell is equal to one
 
tenth of the number of households in that cell, then one
 
tenth of the households are assumed to participate. Based
 
on the income available for housing investment for
 
households in the cell, and on the maximum level of
 
savings/informal finance that households are assumed to
 
mobilize, the model calculates the maximum affordable loan 
and maximum dwelling value under the terms of the financing 
program. Recipient households are then shifted into the 
highest tenure/dwelling status category they can 

4) Increment investment and new construction total,. Based 
on the level of participation in the program, ond on the 
changes in dwelling status achieved by pai-ticipantl the 
model computors the numb-c of new dw, i ings built ind the 
total level of nousiny investme.nt made as a result of the 
prog rlam. 

2.2.2 Expansion of Formal Finance. The expansion of formal 

loans fc- housing can Lake many forms. At one extreme, 

government policies could work to espand Lhe volume of loans 

available and could continue to allow existiru, -rivate ilenders to 

allocate these funds with no -hange in lendig practices or 

terms. At the other extreme, government cold take on the role 

of raising and lending funds for housing investment, subsidizing 

interest rates and targetting loans to households not already
 

served by private lenders. Of course, many possible aprppoaches 

to the expansion of formal housing finance lie between these two
 

extremes. The Housing Quality Model has the capacity to 
simulate
 

the expansion of formal finance on any terms. In fact, it is
 

possible to specify more than one pool of formal loans, with
 

different lending practices and terms associated with each.
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To permit this kind of flexibility, the model must rely on
 

the user for a detailed specification of how each pool 
of formal
 

lon.ns is to be allocated and on 
what terms. Exhibit 2.1
 

identifies the loan terms 
that must be specitied by the user. 

Most of these terms are self-explanatory, but few merit 

additiotal discussion. The mark:et rae .of interest should 

reflect the actual cost of funis to the lender. In combination 

with the programmatic interest rate, this market rate is used to 

EXHIBIT 2.1.,
 
LOAN TERMS FOR EXPANDED FORHAL FINANCE POLICY*
 

Aggregate Amoont of 
Loanable Funds Available
 
Program Interest Rate (annual)
 
Market Interest Rate
 
Repayment Period (in years)
 
Estimated Average Loan Amount 
Max. Savings/Informal Mobilization
 
Required Dwelling Status 
after Participation

Minimum Dwelling Value after Participation
 
Maximum Loan Amount
 
Maximum Loan to Value Ratio
 

compute the amount of interest subsidies, if any. The maximum
 

savings/informal -- ilization 
Late represents the maximum
 

downpayment households 
can be expected to raise from savings and
 

informal financing in response to 
the program's opportunity.
 

This rate represents a share of 
annual income. Finally, the
 

required dwelling status identifies the lowest 
 lling status
 

participants can occupy -- in this case, a permv .ent structure
 

with acceptable infrastructure.
 

In addition to lown
these terms, a user must specify the
 

expected allocation of loans among the cells in 
the household
 

classification matrix. 
 In other words, what share of loans are
 

expected to go to each income/tenure/dwelling 
status cell? The
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allocation matrix should reflect not only program eligibility
 

requirements, but also reasonable expectations about
 

participation rates and leakage.
 

Based on the user's specification of foi-mal financing terms
 

and eligibility, the model allocates the available 
funds among
 

eliqible households and records the resulting changes in tenure 

and dwelling status, using the basic solution process outlined 

above. 

2.2.3 Provision of Infrastructure. Policies of this kind
 

involve government proovision of adequate infrastr:ucture i~ervices 

to areas lacking such services. To particirc, te, a !"ouIse}.hold must 

pay a fix}ed oottion of the cost of the infrastuctuL, p-ovided, 

and all recipients are assumed to sh if, to an ic.ouato 

infras-ructure" dweling status. jp l iti :di(sme 1.eci0ents 

wi .j. z:esumably be p-ompted to r i.s s )C L: cunds to achieve 

meaningful improvements in dwellinq vual.ty as; ell, thereby 

shifting f rom semi -pe rmanent to p-, rmaTi ; dC-' 1i 1 lI ". i ts. 

Infrastructure cro grams may be accommmnied by ea rmal-ked 

pools of formal financing. l:f earmarkec: .oains accompaa / the 

prcvision of infrastructure services, all p.' t:cipants arl 

assumed to receive loans. If foLmal financing is not explicitly 

provided in conjunction with the infratructure proqrlaml, 

recipients are assumed to finance infrastructure improvements as 

well as any accompanying structural improvements entirely out of 

savings/informal finance.
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The specification of this 
type of policy assumes that all
 

participants begin with inadequate infrastructure apd end up with 

adequate infrastr-ucture. Pc yond timese two built-in :i'sunptions,
 

the user controls azl, o01 on of as-j1sistance, and .,e to rins of
 

any earmarked financ.LnC ovailable. 2 rxhbitrese: t:-e
 

program terms a user must spJd fy ?ach year FoL an 
 infrastruture
 

program. The cost of 
 ast r .- tuta: upgr,de refers to the
 

additional costs pa rt:. a ant r mus[t incu,: 
 to convert semi­

permanent dwelling units 
 toj o ranent status. Some pa rticipants
 

will De able to afford such uphpgrades immediately. Of those that
 

EXItBIT 2.2:
 
TERDS FOR INFPR-STRUCTU!,,, POLICY
 

Number- of Units Programmed for Services 
Recuired Household Contribution 
Gover.ifment Grant 
Cost of StLuctura. Upgrade
Share of Participants Achieving 

Structural Upgrade After 	 1 Year 
2 Years 
3 Years 
4 Years 
5 Years

Maximum Savings/1nformal Mobilization 
Terms for Earmarked Loans 

cannot, the user specifies the share expected to make this 

transition in each of the subsequent five years. 
 As for formal
 

finance policies, infrastructure program terms st be
 

accompanied by the expected allocation of assis..uance among cells 

in the household classification matrix. 

Based on the user's specification of the allocation and 

effectiveness of infrastructure assista,-ce, the uiudel 
dispenses
 

the available funds by providing adequate infrastructure to
 

eligible households, and records the resulting changes in
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dwelling status. No changes in tenure status 
are assumed to
 

occur.
 

2.2.4 Sites and Services or Direct Construction. This type
 

of policy encompasses a fairly wide 
range of p-ograms, all of
 

which include the sale o fully-,ervicad site:s participating
: 


househo.ds. Under 
a sites and services prognawA, a prial
 

structure may al.so be provided, 
 o,_.
or onl £oundation and "wet 

core" for subsecuent conot ruction. U.nder D divec.t: constauction 

pro.ra., a fu1ly adcuae dwel.l.3.ing unit is competa1.y constructed 

before a-househo1d r ., a sa;s tho site. Thus, Cul v,,-equate
 

i.frastructure is 
al wasV., provided autaoat.:a I, wnile th: amcount 
of incu:um ntal invcotmcnt requro d t o chve '.!, structural.
 

adequacy di ffers b ,twpcunr--cra ..m i as, t. POI aWy particular 

sites and sc :11 .c r ic-OC cantucO,.n poroga'm, the cost to 

partic.antr)nhs .in a d to .h- , .. A s for :i . rcture 

polici s, .vamarked financing may accompany a M;.Les and services 

or di uc.i" constrnuction program. Otl " s nlod. 

investmn-rta in i:re . new proprt ies. are a ssu-ed to ,o otained 

enti rely from ,:u 3. Hi.rrcin.g.A'ana s several,. .. .'C, 


variants A :thi po.i. cy 
-ypo arc po:sibl. ,us.:.s can call for the 

implementation K wore than one sites and services or direct
 

t t i
cons ruc on pr ogram at 
the sams tim, Thu s, D a rtceuar year's 

housing in 1-. a svo.tion strategy might i.nc.u.dca D di rect construction 

program Largetted to on, inc:.orme group as w*'el. as a itos and 

services program targetted to lower income households.
 

<
 

http:househo.ds
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Exhibit 2.3 presents the program terms that a user must
 

specify. As in the previously described policies, the model
 

allocates the available site.L. among eligible households according 

to the user's specificat .ons, and records the resulting tenure 

and dwelling status changes. 

EXHIBIT 2.3:
 
TERMS FOR SITES AND SERVICES POLICY
 

Number of Units P.rogrcmmed
Required Household Contribution 
Government Grant per Unit 
Target Dwelling Status
 
Target Tenure
 
Cost of Structural Upgrade
 
Share of Participants Achieving


Structu!.-z.l Upgrade After I Year 
2 Years
 
3 Years 
4 Years
 
5 Years 

Maximum Savings/Informal Mobilization
 
Terms for Earmarked Loans 

2.2.5 Regularization of Tenure. Policies of this kind 

involve government provision of sectre tenure to squatters and/or
 

renter households for the properties they are currently
 

occupying. To participate, a household must pay a portion of the
 

land cost, and all recipients are assumed to shift to a "secure
 

owner" tenure status, in addition, some recipients will
 

presumably be prompted to raise sufficient funt to achieve
 

meaningful improvements in dwelling quality as well, thereby
 

shifting from semi-permanent to permanent dwelling units.
 

Tenure programs may be accompanied by earmarked pools of
 

formal financing. If earmarked loans accompany the provision of
 

secure tenure, all participants are assumed to receive loans. If
 

4 
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fotmal financing is not explicitly provided in conjunccion with
 

the infrastructure program, recipients are assumed to finance
 

theiL land purchases as well as any accompanying structural 

improvements entirely out or saviincs/i, nformal finance. 

The specification of this type of policy s:p:umes that all 

participants begin as squatters or unit renters and end up as 

secure owners. Beyond these two bui lt--in assuvl ions, tha user 

controls th a a location of assistance, and the terms of any 

earmarked fin-ancing avai2labhe. Exhibit 2.4 presents tne program 

terms a user must specify earh year for an tenre re gul.arization 

programn. The cost of a structural upgrade rZros to the 

additional costs participants must incur to convert semi-

EXIIT 2.4:
 
TERMS FOR TtNRE T)T ICY
 

Number of Un its Progra ned 
Requirod Househl:d Contribution 
Gove rnent Gr ant 
Cost of Structural Upr,ade 
Share of Participants A:hiving 

Structural Upgrade After 1' ar 
2 Years 
3 Years 
4 !cears 

5 Years
 
Maximum Savings/Informal Hobilization
 
Earmarked Loan Terms
 

permanent dwelling units to permanent status. Some participants
 

will be able to afford such upgrades immediately. Of those that
 

cannot, the user specifies the share expected to make this 

transition in each of the subsequent five years. As for all 

other policies, tenure program terms must be accompanied by the
 

expected allocation of assistance among cells in the household
 

classification matrix.
 

,\
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Based on the user's specification of the aaoc .tion and 

effectiveness of tenure regularization, the model dispenses the 

available fundis by prloviding secure tenure to .cA]igible 

households, inurucocds J ± resulting changes ii, ic.-nuE-e and
 

dwllin scatus
 

2? . ±f] C<pW .1..... .Si~ 

.. ..J ,.i!!,:_i C .<_ L- l'<-ns-i e Housi -I<_,ss' c 

St rateg. Gi .en the capabi Iity to i irpi] 'ment va i:j ous types of 
housincj po.:jc" ho', docs the m11od s5.1imulate a c m ,.flcusive 

strategy for .i, ..1ou inc, hous.ing resoulrces?
 

As a junei. 9 rule, policies should be vi.ewed as
 

supplercuntilhjc tr:ansitions. In
) gtround oth ., '.ords* the
 

back g round 
 .,nts of the model are always sofvued: first, and 

then the i; .. :,,-ItU] impacts o pub.ic polici ,:=. , , .Wir ilated. 

Policies :.:. ed by the user are implemented rore..b-.cnc in each 

s imulat i ,,. The model keeps track of the .n. uber of 

households i a(-11. cel that have received eac'. -om of 

assistvinc,.-, inic.uding formal financing. In addition, the model 

records the nriulber of households achievino fully,, acceptable 

housing th:oug> participation in each policy. This includes all 

participant-s \,Ido shift from unacceptable dweJ.lings and/or 

infrastructu-e to fully acceptable units. 

The model'E_ annual solution a.gorithti wi.i. makc it possible 

to specify an almost infinite variety of policy combinations. To 

illustrate, a user might define a housing assistance strategy 

calling for major structural reforms in the financial system. 

During the initial years, when these str-uctuLal reforms would be 
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taking place, reliance might be placed on direct public subsidy
 

mechanisms, such as infrastructure upgrading or sites and
 

services progcrams. Gradually, as 
the capacity of the financial 

system expanded, 'irnasis ight shift towar-d progcrams relying on 

private sector formal financing for all but. the lowest income 

groups. Anothe-r example of the model s potential flexib_1ity, 

mentioned earl ier, could involve the specification of seve:al 

fo rma! financing pools or several sites and services progams, 

each trgeteC at a pa rticu.ar group of housenolds 

.-,
For any oac . f housirQ assls tan c,_ p roe -3s, the model 

qe neo-tes a0n .3. a- ,-s how i g of the numb., o,' ho ss-', olds 

participa I 9 and the numbc r of househol]_i. ecu irving improvements 

in dwe.]. ign sJ a.u.-. Thesu estimates are provi.ded for each 

program a for the combina i. on of pr og raEms i ep-Ca t ion . any 

given yr i. In addi Cion, counts ,ioueho. 6:; chi eyingevn grades 

due to pa program on ri:iciprti. , , . , ,-,C.n . ,. In 

addition to these annual tables the;mooJ1.to rodccos a cu,tuJ. ative 

s ummary oFf t o ' al year ---bve-17 e a I J.c tier, i c VC, erm.eti L 

programs . insly for any hoosinga - ,.. ;tanc s g yL 

specified, the model repolrts total rcsource rrcquiremants, t.he 

relative contribution of formal financing, 9o'rro:~ont subsidies, 

and savi.ngs/informal financing to housing sector resources, and 

year-end distributions of households by tenure and dwelling
 

status for each income quintile.
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3. UNDERSTANDING THE MODEL RESULTS
 

The Housing Quality model can generate an enormous volume of 

output, including an extensive set of tables for each year in the 

simulation period and a more limited set of t ' ,ies summarizing 

the simulation period as a whol>. As explained in chapter 4, 

simulation control files will tell the model which annual tables 

to display on your screen or to print as it completes each year
 

in the simulation period. Thus, you can select some or all of 

these tables to be produced every year, or every perhaps every 

fifth year, depending on hoi you plan to structure your analysis 

of housing quality changes. The summary tables, which present 

results for the simulation period as a whole, are printed 

automatically at the end of a simulation. 

This chapter provides some guidance for users attempting to
 

find their way through these tables. Specifically, we provide
 

examples of all the tables produced by the Housing Quality Model,
 

describing both thair content and their organization. We begin
 

with the tables that can be generated for each year in the
 

simulation period, and then describe the summary tables that are
 

automatically printed at the end of a simulation. A complete set
 

of output tables is provided in Annex B.
 

3.1 Annual Output Tables
 

The Housing Quality Model's annual output tables fall into
 

three broad classes: 1) tables that describe housing outcomes
 

regardless of the policy scenario in effect; 2) tables that
 

I. 
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describe the impacts of specific policies that are in effect; and
 

3) tables that describe the impacts of the overall policy package
 

that is in effect. We now discuss each 3f thesc classes of
 

output tables in turn.
 

3.1.1 Housing Outcomes. The first set of annual output
 

tables describe housing conditions at the end of any simulation
 

year. Policies will affect these outcomes, but the tables can be
 

produced regardless of the policy scenario in effect, and
 

outcomes are not explicitly attributed to particular policies.
 

Nine output tables fall into this category: 

Total flesource- Requirements. This table presents the Housing
Quality Model's estimates of the total investment resources 
devoted to housing for the sector in the current year. In 
other words, given the policy scenario in effect, ihat is 
the total level of investment required for the housing 
quality transitions simulated by the model? The table 
reports the share of this total resource requirement 
contributed by formal finance, savings/informal finance, and 
government subsidies. Finally, investment from each of 
these sources is allocated between owrner-occupaits and unit 
landlords.
 

Savings/Informal Finance with Title and Savings/Inforval
 
Finance without Title. These two tables report levels of
 
savings/informal finance (presented as a share of annual. 
income) for secure owners and squatters, respectively. In 
other words, given the policy scenario in effect, and the 
housing quality transitions simulated for the year, how much 
are owners in each decile mobilizing from savings/informal 
sources? Entries in these two tables can take on rather 
strange values. Among low income groups, savings/informal 
mobilization rates are sometimes extremely high, generally
 
because the model records in a single year transitions that
 
may have been accomplished incrementally over a number of
 
years. By contrast, mobilization rates among high income
 
owners are sometimes negative, reflecting the fact that
 
conventional formal finance is narrowly targetted to high
 
income households, and that the Model may underestimate
 
their total housing investment.
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Net New Dwelling Units Constructed. This table reports the
 
number of new units added to 
each dwelling status category,
 
net of units dropping out of the stock. Given the
 
transitions simulated for the year, 
how many units were
 
added to the housing stock for the sector, and how were
 
these units distributed by structure quality and
 
infrastructure adekoacy? This table 
can be used to
 
determine the condition of 
units being added to the housing

stock under alternative policy scenario," Are most new 
units structurally adequate and equipped with acceptable

infrastructure services, or is the bulk of new. construction

low quality and lacking in infrastructure services? 

Dwelling units Vacant. 
 These table reports the number of
 
units in each dwelling status category that are vacant at
 
the end of the simulation year. These vacancies reflect the
 
extent to which net additions to the housing stock exceed 
net household growth; they do not reflect the level of

vacancies that would naturally exist in the housing market 
to accomodate household turnover. 
 Vacant units can be
 
returned to occupancy in subsequent simulation years,

although the Model simulates a process of gradual
deterioration among vacant units and ultimately drops them 
from the available stock.
 

Room Renters by Dwelling Status and Roori Renters by income
 
Class. These report the
two tables total number of

households renting rooms in occupied dwelling units, and the 
distribution of these households first by dwelling status
 
and then by income decile. In other words, at the end of

the simulation year, how many households are 
-- in effect -­
doubled up? What is the condition of the housing units

ocr-unied by ihese room renteios and what are their income 
levels?
 

Households by Income and Tenure. 
 This table presents the
 
distribution of households by income and tenure at the end

of the simulation year. In other words, given the policy

scenario in effect and the transitions simulated by the
 
Model, how are households distributed by income and tenure
 
at the end of 
the year? This table can be useful for
 
determining how alternative policy scenari compare in 
terms of the share of households achievinc ecure ownership 
or the share who are squatters or room ren. :rs. 

Households by Income and Dwelling Status. 
 This table 
presents the distribution of households by income and
 
dwelling status at the end of the simulation year. Given
 
the policy scenario in effect and the transitions simulated
 
by the Model, how are households distributed by income an<
 
dwelling status 
(structure quality and infrastructure
 
adequacy) at 
the end of the year. This is likely tc be one
 
of the most important annual outputs of the Housing Quality

Model, since successive annual tables 
can be used to track
 
changes in the condition of the sector's housing stock.
 

,?
1v
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Under alternative policy scenarios, is the share of fully
 
adequate housing growing? Is significant progress being

made at reducing the share of households -- and particularly 
low income households -- who are consigned to unacceptable 
housing conditions? 

3.1.2 Individual Policy Outcomes. The next set o: annual
 

tables documents the impacts of the specific policies simulated
 

in a given year. The Housing Quality Model car! produce a table
 

documenting the impacts of each formal finance policy in effect,
 

each infrastructure policy, each sites and services or direct
 

construction policy, and each tenure policy. Each of these
 

policy tables reports the number of participants, and the
 

distribution of participants by income quintile. In addition, 

each table reports the number and distribution of households
 

achieving fully acceptable dwelling conditions as a result of 

their participation. other words, for any policy, some 

participants may already occupy fully adequate housing, and 

others may not be able to afford fully adequate conditions
 

despite their participation. This table indicates how effective 

each policy is at shifting households from inadequate to fully
 

adequate housing conditions, and how program beneficiaries are
 

distributed by income class.
 

3.1.3 Overall Policy Outcomes. The final set of annual
 

tables reports on the overall impacts of the complete package of
 

policies in effect for a given year. The first table in this
 

category is comparable to the individual policy tables described
 

above. For the package of policies in effect, this table
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presents the 
total number of participants, and t - distribution
 

of participants by income quintile. 
 in addition, the table
 

reports the number and distribution of households achieving fully
 

acceptable dwelling condticris as 
a result of their participation
 

in one of the policies in effect for the year. This table
 

indicates how effective the totail policy package is at shifting 

households from inadequate to fully adequate housing, and reports 

the distribution of policy beneficiaries 'v class.income 

The second table describing overall policy outcomes reports
 

the number and distribution of households achieving fully
 

adequate housing as a result of 
program participation in an
 

earlier simulation year. As explained in Chapter 2, the 
Model
 

assumes that some participants in 
programs offering regularized
 

tenure, sites and services, or infrastructure upgrading may not
 

be able to afford to upgrade their dwelling units to fully
 

adequate condition in 
the year of program participation.
 

However, in subsequent years, 
a share of these households can be
 

scheduled to achieve fully acceptable housing through the
 

incremental investment of savings/informal resources. These
 

scheduled upgrades are reported in 
the year in which they occur.
 

3.2 	Summary Output Tables
 

Three tables are automatically produced at 
the end of a
 

complete simulation period, summarizing key results of the
 

simulation as a whole. These 
three tables present the
 

information that we 
have 	found to 
be most useful for drawing
 

conclusions about overall simulation results. 
 However, each
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application of the Housing Quality Model will have 
a unique
 

focus, and may therefore emphasize different aspects of the
 

Model's simulation results. Therefore, you may find it necessary
 

to extract the summary information that if most relevant for your
 

analysis from one or more of the annual 
output tables described
 

earlier- in this chapter. Thn uemaindutr of this section describes
 

each of the summary output ;abie s in turn. 

Annual Resouce sequi rements. This table presents the 
Housing Quality llodej 's estimate; o the total investment
 
resources devoted to housing for the sector 
in each year of
 
the simulation period. In other words, given the policy

scenario in effect, what 
is the total level of investment
 
required for the housing quality transitions simulated by

the Model? The table reports the share of this total
 
resource requiv-ement contributed by formal finance,

savings/informal finance, and government subsidies.
 
Frnn.y, investment from each of these sour ces is allocated
 
between owne r--occup[ants and unit .land1ords. 

Increase in Fully Adequate Unit:;. This table summarizes the
 
improvement in housing quality over the simulation period by

presenting the number and percent of fully adequate units at
 
the beginnin g and end of the simulation period, as well as
 
the total incv.ase and the increase in the share of fully

adequate housin; units. In addition, the table presents the
 
distribution of fully adequate units acoss income deciles
 
at the start and end of the simulation period, and shows how
 
the inc rease in the share of fully adequate units varies by
 
income class.
 

Measures of Efficiency. Tphi s table presents eight key 
measures of housing policy efficiency for thu simulation 
period as a whole. These measures include the following: 

i) the aggregate housing investment for the simulation
 
period;
 

2) the aggregate increase in the number of fully
 
acceptable dwelling units;
 

3) the total investment per new acceptable unit (item #1
 
divided by item 42);
 

4) the total government subsidy per new acceptabla unit
 
(aggregate government subsidies divided by item #2);
 

5) the aggregate number of policy participants;
 

/
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6) the aggregate level of program expenditures,
 
including loans as well as grants;
 

7) the total program expenditure per program participant
 
(item #6 divided by item #5); and
 

8) the shares of aggregate housing investment
 
contributed by the formal financial sector and
 
government subsidies.
 

/
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4. PREPARING DATA INPUTS
 
FOR THE HOUSING QUALITY MODEL
 

This section defines the 
Housiag Quality Model's data
 

requirements, identifies possible 
sources or techniques for
 

generating these data, 
and provides worksheets for recording data
 

elements as they are prepaLed. 
 The section consists of three
 

parts. First, we define base year input requirements; second we 

define annual background transition data; and finalW\.' we define 

the data needed for various types of policy simulations. Chapter 

4 explains how to create the data files on the micro-computer 

fron the data worksheets presented in 
this section, and how to
 

run the Housing Quality Model 
once these data files have been
 

created.
 

4.1 Base Year Data Requirements
 

The Housing Quality Model's base year data requirements fall
 

into six basic ut ': ories:
 

1) Average income by decile
 

2) Share of 
income available for housing by decile
 

3) Number of households by decile
 

4) Joint distribution of households by decile, tenure, 
and
 
dwelling status
 

5) Entry costs for each dwelling status
 

6) Savings/informal 
finance mobilization rate
 

Each of these requirements is 
now defined more completely in
 

turn, and wnrksheets are provided for 
recording data elements 
as
 

they are generated.
 

/ 
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4.1.1 Income by decile. For each income decile, estimate
 

the mean household income in the base year of your simulation. 

As in the Housing Needs Assessment Model, these average income 

figures should reflecc income from all sources, including in-kind 

contributions of goods and services. In many countries, incomes 

are consistently underreported in household surveys, and it may 

be necessary to adjust reported estimates upward, possibly using 

national accounts data. Note that if you multiply each decile's 

mean income by The number of households in the decile, and add up 

all of these products, the total should correspond roughly to 

esrimates of total consumer expenditures for the sector in the
 

national income accounts. In some cases, data on household 

incomes may only be available by income quintiler. If so, you 

can estimate values for the decile means that are consistent with 

what you know about quintile means. For example, the mean 

incomes for deciles one and two, averaged together, should match
 

the mean income for Suintile one. 

Base Year Input Worksheet fil:
 
Mean Income by Decile
 
(in currency units)
 

Decile 1:
 
Decile 2:
 
Decile 3:
 
Decile 4:
 
Decile 5:
 
Decile 6:
 
Decile 7:
 
Decile 8:
 
Decile 9:
 
Decile 10:
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4.1.2 Share of income available for housing investment.
 

For each income decile, enter the share of income that is
 

available for capital impLovements or debt repayment- for housing.
 

In other words, estimate the total share of income &vailable for
 

housing, and then adjust this downward to reflect hxous;Alg
 

expenditures for day-to-da maintenance and operatjons. The 

value of contributed labor and mate ri c-s ;rou."i h inf-luded in 

your estimates of total housing expenditures, .,.r pc - 1Ajb].. The 

idea is to generate the best possible estimate of the rl-sources 

households can marshall on a regular basis for housing 

investment. 

These housing expense to income ratios are calculated for
 

each quintile for the Housing Needs Assessment Mode]., and each of
 

the quintile values can be entered for the corresponding two
 

deciles, if necessary.
 

ase Year Input Worksheet #2:
 
Share of Income Available for Housing
 

(decimal numbers less than 1.0)
 

Decile 1: 
Decile 2:
 
Decile 3:
 
Decile 4:
 
Decile 5: 
Decile 6:
 
Decile 7:
 
Decile 8:
 
Decile 9:
 
Decile 10:
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4.1.3 Number of Households by Decile. Enter the total
 

number of households in each decile. 
 The number will probably be
 

the same for each decile, but it is possible to define income
 

classes of differing size. Note, however, that if you redefine
 

income classes in this way, other inputs -- particulaLly income ­

- would also have to be adjusted. The nurmber of households in 

each decile should sum to the total households in the sector. 

Base Year Input Worksheet R3:
 
Number of Households in each Decile
 

(actual number)
 

Same number in 
each decile:
 

OR
 

Decile 1:
 
Decile 2:
 
Decile 3:
 
Decile '
 

Decile 5:
 
Decile 6:
 
Decile 7:
 
Decile 8:
 
Decile 9:
 
Decile 10:
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4.1.4 Distribution of households by decile, tenure, dwellin
 

status. For each income decile, enter the joint distribution of
 

households by tenure and ,.ling status. i cach decilc, vour 

entries must sum to 1.00 percent. Generatiig thene distributions
 

almost certainly requires access to household SFu-\y de:,1, 1n 

which households have been as.ed about their incowc:5, taue, ind 

housing conditions. If no 5et' C.on -,-i1i9 ,n ofdat'a i n L h 

relevant information items is av,._..bie, t is nec(?,i;sa,:y to piece 

together the necessary distributions from indepencdnt Cata 

sources. For example, one daLta set may p-ovile co. ;- .abulations 

of income by tenure and house value, while .cmocher provides the 

distribution of house values by dwelling quality and 

infrastructure categoies. After (jenerating an estimat.ttd 

distribution of households by d(cile, enure, and dwelling 

status, The analyst should discuss the results with knowledgeable 

individuals in the public and private sector and make any further 

adjustments that seem warranted..
 

Base Year Input Worksheet #t4: 
Distribution of Households by Tenure 
and Dwelling Status in each Decile 

(percentages) 

Decile 1: 
Perm-Pass Perrl--Fail Semi-Pass Semi-Fail Imp-Pass Imp-Fail
 

Secure Owners:
 
Squatters:
 

Unit Renters:
 
Room Renters:
 

Decile 2:
 
Perm-Pass Perm-Fail Semi-Pass Semi-Fail Imp-Pass imp-Fail
 

Secure Owners.
 
Squatters:
 

Unit Renters:
 
Room Renters:
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Decile 3:
 
Perm-Pass Perm-Fail Semi-Pass Semi-Fail Imp-Pass Imp-Fail


Secure Owners:
 
Squatters:
 
Unit Renters:
 
Room Renters:
 

Decile 4:
 
Perm-Pass Perm-Fail Semi-Pass Semi-Fail Imp-Pass Imp-Fail


Secure Owners:
 
Squatters: 
Unit Renters:
 
Rom Renters:
 

Decile 5:
 
Perm-Pass Perm-Fail Semi-Pass Semi-Fail Imp-Pass Imp-Fail


Scure Owners:
 
Sc. :tters
 
UniL Renters:
 
Room Renters:
 

Decile 6:
 
Perm-Pass Perm-Fail Semi-Pass Semi-Fail Imp-Pass Imp-Fail


Secure Owners:Squatters :--

Uri: Renters:
 
Room 'Renters:
 

Decile 7:
 
Perm-Pass Perm-Fail Semi-Pass Semi-Fail Imp-Pass Imp-Fail


Secure Owners:
 
Squatters:
 
Unit Renters:
 
Room Renters: 

Decile 8:
 
Perm-Pass Perm-Fail Semi-Pass Semi-Fail Imp-Pass Imp-Fail


Secure Owners:
 
Squatters:
 
Unit Renters:
 
Room Renters:
 

Decile 9:
 
Perm-Pass Perm-Fail Semi-Pass Semi-Fail Imp-Pass Imp-Fail


Secure Owners:
 
Squatters:
 
Unit Renters:
 
Room Renters:
 

Decile 10:
 
Perm-Pass Perm-Fail Semi-Pass Semi-Fail Imp-Pass Imp-Fail


Secure Owners:
 
Squatters:
 
Unit Renters:
 
Room Renters:
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4.1.5 Entry costs by dwelling status. 
 Enter the minimum
 

value (or purchase price) of dwellings in each status 
category.
 

These entry costs 
represent the minimum levels of investment
 

required to purchase each type of horsing unit. 
 In other words,
 

the entry cost for a particular status should 
reflect the lowest
 

purchase price for dwellings of that 
status.
 

Base Year Input Worksheet #5:
 
Entry Costs by Dwelling Status
 

(currency units)
 

Permanent Structure
 
Infrastructure Passes
 
Infrastructure Fails
 

Semi-Permanent Structure
 
Infrastructure Passes
 
Infr, tructure Fails
 

Improvised Structure
 
Infrastructure Passes
 
Infrastructure Fails
 

4.1.6 Savings/informal finance mobilization 
rate. Enter the
 
fraction of annu2.! income that households can typically be
 

expected to mobilize from savings and informal 
financing sources.
 

For example, if households are expected to be able to mobilize
 

the equivalent of about 3 months 
income for housing investment,
 

enter 0.25.
 

Base Year Input Worksheet #6:
 
Savings/Informal Mobiliation Rate
 
(decimal number, less 
than 1.0)
 

Share of Annual Income
 
Mobilized from Savings/Informal
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4.2 Annual Background Transitions Data
 

The next group of input requirements govern the Housing
 

Quality Model's simulation of year--to-year background transitions
 

-- transitions that occur regardless of the policies being
 

simulated. A full 
set of background transitions data must be
 

provided for each year in the simulation period. This makes it
 

possible to model the effects of discontinuous demographic 
or
 

economic trends. Simpler simulations, however, may reflect
 

smoother forecasts, in which all of the annual data
case sets may
 

be the same. Chapter 4 shows how annual data files can 
be
 

duplicated in such instances.
 

Annual background transitions data consist of nine basic
 

requirements:
 

1) Income growth by decile
 

2) Number of new households by decile
 

3) Tenure distribution of new households
 

4) Existing dwelling transition rates
 

5) Interest rate
 

6) Replacement rate
 

7) Dwelling C6st Inflation Rate
 

8) Volume of formal financing
 

9) Allocation of formal financing
 

Each of these requirements is now defined more fully, with
 

worksheets for recording the full set 
of inputs for a single year
 

in the solution period.
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4.2.1 Income growth by decile. Estimate -he annual rate of
 

increase in real incomes. In other words, how much will the mean
 

income of each decile inccease (or decline) exclusive of the
 

effects of inflation. A single growth rate can be entered to
 

apply to all deciles, or different deciles can experience
 

different rates of income growth. Using a single growth rate for
 

all deciles implies that you do not anticipate significant shifts
 

in the overall income distribution.
 

Annual Transition Data Worksheet #1:
 
Income Growth by Decile
 

(decimal numbers)
 

Same rate for
 
each decile:
 

OR
 

Decile 1: 
Decile 2: 

Decile 3: 
Decile 4: 

Decile 5: 
Decilc 6: 
Ltcile 7: 

Decile 8: 

Decile 9: 

Decile 10: 

/,
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4
 .
 2 -2 Numler-of new households by dec-le. Enter the net
 
increase (or decrease) 
in the number of households in each
 

decile. In 
other words, how is the 
size of each decile expected
 

to hange as a result of in-
 and out-migration from the 
sector,
 
new hou..ehold formation, 
ard shifts by households between 
income
 

deciles. 
 If there is no reason to 
anticipate significant changes
 

in the 
sector's income distribution, then 
a single number can be
 

entered ro- all deciles --- the total increase 
in households
 

exp.:!cted :K the 
year divided by 10. 
 Neqg:tive numbers 
can be
 

entered for any or all deciles if the sector is expected to
 

experience net 
population losses.
 

Annual Traxnsition Dat. 
 Worksheet 12:
 
Increase in Households by Decile
 

(actual numbers)
 

Same number for
 

each decile:
 

J R 

Decile 1:
 
Decile 2:
 
Decile 3:
 
Decile 4:
 
Decile 5:
 
Dpcile 6:
 
Decile 7:
 
Decile 8:
 
Decile 9:
 
Decile 
10:
 



___ 
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'.2.3 Tenure distribution of 
new households. 
 For each
 
decile, enter the share of 
new households 
in each ten-ure
 
category. To illustrate, you might indicate 


you might assume tha!t the tenure 

that low income 
newcomers to the sector are expected to be either room renters or 
squatters, while affluent ±.<orners are most likely to become 
secure owners. Alternatively, 

distribution of newcomers mirrors the tenure ciistribution of 

existing households in 
the sector.
 

Annual Transition Data Worksheet "3:
Tenure Distribution of New Households by Decile
 
(decimal numbers)
 

Secure 
 Unit

Owners Squatters Renters 

Room
 
Renters


Decile 1:
 
Decile 2:
 
Decile 3:
 
Decile 4:
 
Decile 5:
 
Decile 6:
 
Decile 7:
 
Decile 8:
 
Decile 9:
 
Decile 10: 
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4.2.4 Existing dwelling transition rates. For each dwelling
 

status, enter the share of units expected to shift upward to
 

another dwelling status 
within the year. Some status-to-status
 

shifts are unlikely, and the values 
in these cells can be 0.0.
 

For example, in the absence of government upgrading programs, 
it
 

is difficult foL households to achieve fully adequate 

infrastructure services. In addition, improvised units are 

typi caily de=i :ed as structures that cannot reasonably be 

upgrOCed. .£f this is the case, then we would expect no upward 

transitions from these status categories. Note, that the 

deprecjaL:LO:! of existing dwelling units is simulated separately; 

the diatLa deal with upward transitions only. 

Estimating theste transition rate:; can be very difficult. 

One possible approach is to compare successive Censuses to 

determine how the quality distribution chanoeo-, for a fixed cohort 

of dwelling units. However, this level of detail may not be
 

available from published data sources, and you may have to rely 

on the estimates of knowledgeable observers of local housing 

conditions.
 

Annual Transition Data Worksheet '!4: 
Dwelling Status Transition Matrix 

(decimal numbers) 

Start of End of Year Status Categories:

Yr Status Perm-Pass Pern-Fail Semi-Pass Semi-Fail Imp-Pass Imp-Fail

Categories:
 

Perm-Pass 
 0.0 0.0 0.0 0.0 0.0 0.0

Perm-Fai. 
 0.0 0.0 0.0 
 0.0 0.0
 
Semi-Pass 
 0.0 0.0 0.0 0.0
 
Semi-Fail 
 0.0 0.0 0.0
 
imp-Pass 
 0.0 0.0
 
Imp-Fail 

0.0 
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4.2.5 Interest rate, dwelling replacement rate, and dwelling
 

cost inflation rate. For the interest rate, enter the annual
 

rate for capitalizing incowte available for housing investment.
 

This should geneLally correspond to the interest rate used in
 

base case runs of the Housing Nee-s Assessment Model. in an
 

environment where mortgage loans are readily available, the 

prevailinq, ncminal interest rate for mortgages would be the 

appropriate data item to enter here. However, where a large
 

share of households rely on savings/informal financing sources or
 

on incremental upgrading, it is less obvious what the appropriate
 

interest rate should be. Also note that, while the Needs
 

Assessment Model uses a single, fixed interest rate for its
 

twenty-year solution period, the Housing Quality Model allows you
 

to enter a different interest rate each year.
 

For the replacement rate, enter the proportion of units
 

expected to drop out of the stock each year -- due to natural
 

disasters or demoliticns, but also due to gradual depreciation.
 

For the dwelling cost inflation rate, estimate the real rate
 

of change in housing costs, net of overall price inflation.
 

Annual Transition Data Worksheet #5:
 
Interest Rate and Replacement Rate
 

(decimal numbers)
 

interest Rate
 

Replacement Rate
 

Dw Inflation Rate
 



--
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4.2.6 Volume and allocation of formal housing finance.
 

Enter the total volume of formal finance occurring independently
 

of policy interventions, and the distribution of this financing
 

among nouseholds by income, tenure, and dwelling status. The
 

allocation matrix entered here should 
reflect your best estimates
 

of what types of households actually receive formal housing
 

loons. For example, loans may be limited to the top two or three 

income dctcles, to secure owners, and to fully adequate 

dwell i ngs. 

The data pce-processor for the Housing Quality Model 

discussed in the next chapter --- can help you construct an 

al.ocatio sconeme from your base year household classification 

matrin. Specificaily, ycu can indicate the share of formal 

financing to be allocated to each decile, and identify thu'_ 

tenur.e/dweLljin status categories that receive finnc"ing. Using 

this iniormation, the pre-processor will cenerate an allocation 

matrix. if you plan to take advantage of this; process, enter the 

share of formal financing going to each decile, and enter the 

number 1 in the space for each tenure/dwelling status category 

that receives any financing.
 



---
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Annual Transition Data Worksheet #6:
 
Volume and Allocation of Formal Housing Finance
 

Volume (in currency units)
 

Allocation
 
(percentages)
 

Share allocated to decile 1:
 
Allocation among decile 1 househ-oT - -


Perm-Pass Perm--Fail Semi-Pass Semi-Fail Imp-Pass Imp-Fail
 
Secure Owners:
 
Squatters: 

Unit Renters: 

_
 

Room Renters:
 

Share allocated to decile 2:
 
Allocation among decile 2 househods;
 

Perm-Pass Perm-Fail Semi-Pass Semi-Fail Imp-Pass Imp-Fail

Secure Owners:
 
Squatters:
 
Unit Renters:
 
Room Renters:
 

Share allocated to decile 3:
 
Allocation among decile 3 households:
 

Perm 7-ss Perm-Fail Semi--Pass Semi-Fail Imp-Pass Imp-Fail

Secure Owners:
 
Squatters:
 
Unit Renters:
 
Room Renters:
 

Share allocated to decile 4:
 
Allocation among decile 4 househo--s:
 

Perm-Pass Perm-Fail Semi-Pass Semi-Fail Imp-Pass Imp-Fail

Secure Owners:
 
Squatters: 
 .....
 
Unit Renters:
 
Room Renters:
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Share allocated Lo decile 5: 
Allocation amrtong decile 5 househo-s:
 

Pern-Pass Perm-Fail Semi-Pass Semi-Fail 
Imp-Pass Imp-Fail

Securte Owners:
 
Squa t t r s
 
Unit Renters:
 
Room Rent0:
l 

allocated 
.l!].or ii,, :-mc.ng 
Sh e 11 to decil e 6: 

decile 6 nouseho -ds: 

Porm--Ptss Perm-Fail Semi-Pass Semi-Fail Imp-Pass Imp-Fail 
S q. t
SROOn-

. 
:'. 

, ,,-
[: -___s: 

.....-­
_ _: 

r ].Lo ct ted to decile 7: 
Al ..oc, ti co amon' ck ci le 7 househ Ts--

Pcri-Pass Perm-Fail Semi--Pass Semi -Fail Imp-Pass Imp-Fail
Secure ',. A.l: 

RcGnUiu~at , 'R rlte"a? ( i : .Un.it Renters: -

Share allocated to decile a 
~C n C'1'.l (ieC le B 11ou.selholds: 

Perm--FP'ss Prn-Fail Semi-Pass Semi--Fail Imp-Pass Imp-FailS e Cu1_ : , s: 
Sq t~ 

Sha' 'oc d to docile 9: 
A . .oc;. ion f:n.tong decile 9 househoT s: 

Porm-Pass Errm-Fa- l Semi-Pass Semi-Fail Imp-Pass Imp-Fail
Secureu Owners: 
Squatters:
 
Unit Renters: 
Room Rentes: 

Share allocated to decile 10: 
Allocation among decile 10 househoids: 

Perm-Pass Perm-Fail Semi-Pass Semi-Fail Imp-Pass Imp-Fail
Secure Owners: 
Squatters: 
Unit Renters: 
Room Renters: 
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4.3 	Policy Data Requirements
 

The Housing Quality Model simulates any number of policies
 

in any given year. The urer provides data on the terms and the
 

allocation of each policy, and each policy must 
be one of four
 

broad types: 1) expansion of 
formal. housing finance; 2) upgrading
 

infrastructure services; 3) regularization of tenure; 
and 4)
 

sites and services or direct construction. For each type of
 

policy, the same information is required on the allocation of
 

assistance, but the data required to describe the terms of the
 

assistance vary by policy type. 
 This section provides worksheets
 

for preparing one year's terms for a policy of each type, es well
 

as a 	worksheet for preparing allocaLion data for any policy.
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4.3.1 Terms for expanded formal finance. For each pool of
 
funds available for housing finance, specify the lending 
terms
 
that w:ill apply. Definitions of items ar
these provided below. 

Por,ai FinCa Policy T,.im worhhet 

Aggregate volume ot las, cur.ency units:

Interest rate, ,:;i na], num-,er::
 
Narker intnr.e. rt, 
 decimal "umbe-:
 
Re p~ywcnt pA yar s:
 

.tyd avera'g e loon amvount , curren y units:
 
, ,.Ou .l , oi-,.ii..i z ilion rate, decimal number:
Sc ! .'.ll ing .tatuts:
 

MW.iun , :a: of targ.et dwelling, curcncy units:
 
-ncy
M Nimumloo amut, cure' un.its:
 

I. j .- -val1 rat io decimial nube.,D ,r: 

Ff inj tiono 

AgegotNc rotlne A, loans, cor'iem,-y units: the total volume offunds a,vailable for l.endi.n,. 

Int e '- lcc number: te annual interest rate pa i.ci)nt- will he charged ei their loans. 

Market ntvc.t rate, decimal numb.-er : the annual interest ratetypical. c1arged f.or comparable loans, or an estimate of theeconomic c -'p of funds to the lender. This is toitem usedt : nc . , the program costs in terms of interestsubsidly S , 

Repayment jo, . years: the nurnber of years over which the loans

will be epaid.
 

E pec. average loan amount, currency units: on average,appro imatay how much is each participating household expected
to cr1. a, 

Savincs/.,Luormal mobilization rate, decimal number: the fractionof an nual, income that households with the opportunity toparticipate in this policy are expected to mobilize fNom savingsand informal financing sources. For example, if households areexpected to able
be to mobilize the equivalent of about 3 months
income for housing investment, enter 
0.25.
 

Target dwelling status: the integer code that identifies theworst dwelling status that participating households will achieve
through this program. 
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CODES 
1: permanent structure, adequate infrastructure
 
2: permanent structure, inadequate infrastructure
 
3: semi-permanent structure, adequate infrastructure
 
4: semi-permanent stuructlure, inadequate infrastructure
 
5: improvised structure, adequate infrastructure
 
6: improvised structure, inadequate infrastructure
 

Minimum cost of target dwelling, currency units: the entry cost
 
of dwellings in the target status category.
 

Maximum loan amount, currency ,nits: maximum loan that will be
 
granted under this program. 

Maximum loan-to-value ratio, decimal number: maximum leveraging
 
that will be allowed under this program.
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4.3.2 Terms for infrastructure upgrading. 
 For each
 
infrastructure upgrading program, specify the 
terms that apply.
 

Infrastructure Policy Terms Worksheet
 

Number of participating households, actual 
number:
Household contribution, in currency units:
 
Grant, currency units:
 
Cost of structural upgrade, currency units:
Share of households upgrading structures 
in subsequent years
(decimaI numbers): Year 1
 

Year 2
 
Year 3
 
Year 4

Year 5 __ __Savings/i)nformal mobilization rate, decimal:
 

If the infrtstructun- upgrading program is accompanied by an
earmai.r 1 ed pocl of loan funds: 

vAl ,,iite of loans, currency units:
 
..ne. (]-cimal. number:
C 

S ite 
 rate, decimal number:
 
ej yeal:s:
e)aylent peA:iod,


1x pe cted avrage loan amount, currency units:
T.Iaximum loan amount, currency units:
Naxirui )loan-to-value ratio, decimal number:
 

Defifitions 

Number of particiiatinq households, actual number. 

Household contribution, in currency units: 
the capital
contribution a household must make in order to participate in theprogram. Note that a household may borrow a portion of its
 
contribution.
 

Grant, currency units: the governmentis capital contribution

for each household participating in the program.
 

Cost of st-uctural upgrade, currency units: 
for participants
whose current dwellings are semi-permanent, the cost of upgrading

to permanent materials.
 

Share of households upgrading structures in subsequent years
(decimal numbers): from the pool 
of participants whose
dwellings are semi-permanent and who cannot afford the full cost
of upgrading to permanent materials 
in the current year, what
share will achieve upgrades in subsequent years.
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Savings/Informal mobilization rate, decimal: the fraction of
 
annual income that households with the opportunity to participate

in this policy are expected to mobilize from savings and informal
 
financing sources. For example, if households are expected to be
 
able to mobilize the equivalent of about 3 months income for
 
housing investment, enter 0.25.
 

Earmarked loan terms:
 

Aggregate volume of loans,currency units: the total volume of
 
funds available for lending.
 

Interest rate, 
decimal number: the annual interest rate
 
participants will be charged on their loans.
 

Market interest rate, decimal number: 
the annual interest rate
 
typically charged for comparable loans, or an estimate of the
 
economic cost of funds to the lender. This item is used to
 
determine how much the program costs 
in terms of interest
 
subsidies.
 

Repayment period: the number of years over which the loans will
 
be repaid.
 

Expected average loan amount, currency units: on average,

approximately how much is each participating household expected
 
to borrow?
 

Maximum loan amount, currency units: maximum loan that will be
 
granted under this program.
 

Maximum loan-to-value ratio, decimal number: maximum leveraging

that will be allowed under this program.
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4.3.3 Terms for tenure regularization. 
 For each program for
 
regularizing household tenure, 
enter the 
terms that apply.
 

Tenure Policy Terms Worksheet
 
Number of participating households, actual number:
Household contribution, in currency units:
Grant, currency units:
Cost of structural upgrade, currency units:
Share of households upgrading structures 
in subsequent years
(decimal numbers): 


Year 1
 

Year 2
 
Year 3
 
Year 4Savings/Informa! 
mobilization rate, Year 5decimal: 
 Yr
 

If the infrastructure upgrading program is accompanied by an
earmarred pool of loan funds: 

A, Cregate volunie of loans, currency units:Int.etrest rate, decimal number:Market iteres-t rate, decimal number:Repayment period, years:
Expected
M'a{ximulm average loan amount, currency units:loan amount, currency units:1Laximum loan-to-value ratio, decimal number: 

Definitions
 
Number of participating households, actual number.
 
Household contribution, 
in currency units:
contribution a household must make in order 

the capital
 
program. to participate in the
Note that a household may borrow a portion of its
contribution.
 

Grant, currency units: 
the government's capital contribution
for each household participating in 
the program.
 
Cost of structural upgrade, currency units:
whose current dwellings for participants
are semi-permanent 
 the cost of upgrading
to permanent materials.
 
Share of households upgrading structures in subsequent years
(decimal numbers):

dwellings are 

from the pool of participants whose
semi-permanent and who cannot afford the full cost
of upgrading to permanent materials in the 
current year, what
share will achieve upgrades in subsequent years.
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Savings/Informal mobilization rate, 
decimal: 
the fraction of
annual 
income that households with the 
opportunity to 
participate
in this policy are 
expected to mobilize
financing sources. 

from savings and informal
For example, if households 
are expected
able to be
to mobilize the equivalent of 
about 3 months income for
housing investment, enter 0.25.
 

Earmarked loan 
terms:
 

Aggregate volume of loans,currency units: 
the total volume of
funds available for 
lending.
 

Interest rate, 
decimal number: 
the annual interest 
rate
participants will be charged on 
their loans.
 

Market interest rate, 
decimal number: 
the annual interest rate
typically charged for comparable loans, 
or an estimate of the
economic cost of 
funds to the 
lender. 
 This item is used to
determine how much the program 
costs 
in terms of interest
 
subsidies.
 

Repayment period: 
the number of years over which the loans will

be repaid.
 

Expected average loan amount, currency units:
approximately how much 
on average,


is each participating household expected

to borrow?
 

Maximum loan amount, currency units: maximum loan that will be
granted under 
this program.
 

Maximum loan-to-value ratio, decimal number: 
maximum leveraging
that will 
be allowed under this program.
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4.3.4 Terms for 
sites and services or 
direct construction.
 

each sites and services
For or direct construction program, enter
 

the terms that apply.
 

Sites and Services Policy Terms Worksheet
 

Number of participating households, actual 
number:

Household contribution, in 
currency units:
 
Grant, currency units:
 
Target dwelling status:
 
Target tenure status:
 
Cost of structural upgrade, currency units:
Share of households upgrading structures in 
subsequent years
(decimal numbers): 


Year 1 
Year 2
 
Year 
3
 
Year 4
 

Savings/Informal Year 5 _____
mobilization rate, decimal: 

If the program to regularize 
tenure is accompanied by an
earmarked pool of loan 
funds:
 

Aggregate volume of loans, 
currency units:

Interest rate, 
decimal number:
 
Market interest rate, decimal number:
 
Repayment period, years:
Expected average loan amount, 
currency units:
Maximum loan amount, currency units:

Maximum loan-to-value ratio, decimal number:
 

Definitions
 

Number of participating households, actual number.
 

Household contribution, in currency units: 
the capital
contribution a household must make 
in order to participate in 
the
program. Note that a household may borrow a portion of its

contribution.
 

Grant, currency units: 
the government's capital. contribution
for each housenold participating in the program.
 

Target dwelling status: 
the integer code that identifies the
lowest dwelling status that participating households will achieve

through this program.
 

VP0
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CODES
 
1: permanent structure, adequate infrastructure
 
2: permanent structure, inadequate infrastructure
 
3: semi-permanent structure. adequate infrastructure
 
4: semi-permanent sti:ucture, inadequate infrastructure 
5: improvised struct-re, adequate infrastructure
 
6: improvised structure, inadequate infrastructure
 

Target tenure status: the integer cod,_- that identifies the tenure 
that househodls will achicve through this program. 

CODES
 
1: secu-e owner
 
2: squatter
 
3: unit renter
 
4: room renter
 

Cost of structural upgrade, currency units: for programs that
 
produce cord units or serviced sites, the cost of upgrading to
 
permanent materials.
 

Share of households upgrading structures in subsequent years
 
(decimal numbers): from the pool of participants whose
 
dwellings are semi-permanent and who cannot fford the full cost
 
of upgrading to permanent materials in the current year, what
 
share will achieve upgrades in subsequent years.
 

Savings/Informal mobilization rate, decimal: the fraction of
 
annual income that households with the opportunity to participate
 
in this policy are expected to mobilize from savings and informal
 
financing sources. For example, if households are expected to be
 
able to mobilize the equivalent of about 3 months income for
 
housing investment, enter 0.25.
 

Earmarked loan terms:
 

Aggregate volume of loaris,currency units: the total volume of
 
funds available for lending.
 

Interest rate, decimal number: the annual interest rate
 
participants will be charged on their loans.
 

Market interest rate, decimal number: the annual interest rate
 
typically charged for comparable loans, or an estimate of the
 
economic cost of funds to the lender. This item is used to
 
determine how much the program costs in terms of interest
 
subsidies.
 

Repayment period: the number of years over which the loans will
 
be repaid.
 

Expected average loan amount, currency units: on average,
 
approximately how much is each participating household expected
 
to borrow?
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Maximum loan amount, currency units: maximump loan that will be
granted under this program.
 

Maximum loan-to-value ratio, decimal number: maximum leveraging

that will be allowed under this program.
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4.3.5 Allocation daLD for. olicy simulations. For each
 

policy to be implemented in a given year, the user must specify
 

ont only the policy term2 (defined in the previous four sub­

sections), but also the distribution of participation among
 

households by income, tenure, and dwelling status. In other
 

words, what share of the units of assistance will go to each cell 

in the household classification matrix. The allocation matrix 

entered here should reflect your best estimates of what types of 

households will actually participate in a proq am. Thus, it 

should reflect affordability considerations, targetting 

objectives, and the possibility that some assistance will "leak" 

to households not in the target group, 

The data pre-processor for the Housing Quality Model -­

discussed in the next chapter -- can help you construct an
 

allocation scheme from your base year household classification
 

matrix. Specifically, you can indicate the share of policy
 

benefits to be al,,cated to each decile, and identify the
 

tenure/dwel.ling status categories that receive benefits. Using
 

this information, the pre-processor will generate an allocation
 

matrix. If you plan to take advantage of this process, enter the
 

share of benefits going to each decile, and enter the number 1 in
 

the space for each tenure/dwelling status category that receives
 

any benefits.
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Policy Allocation Worksheet
 
(percentages)
 

Share allocated to decile 1:
 
Allocation among decile 1 househo-s:
 

Pern-Pass Perm-Fail Semi-Pass Semi-Fail Imp-Pass Imp-Fail
Seure Owner-s: 
Squatters:
 
Unit: Renters:
 
Room Renters:
 

Share allocated decileto 2:

AlIlI ' ion among docile 2 househods:
 

Pe ! -ss~ Peorn-Fail Seini-Pass Semi-Fail Imp-Pass Imp-Fail
Squa Lt 3 

Uni1 E . 11 t C .
 
Room 
 -

1 I,, d to decile 3:A). ma't. on. saciong dcecile 3 househo--

Perm--Pos-, Perm-Fail Semi-Pass Semi-F .i1 Imp-Pass Imp-Fail
SCu t er S. .
U n i11 '- " c - .. .. .. .So0j, 1 rcc.T 

Share alocated to decile 4:
Allocaton ,,1gong 4decile househ ol-T: 

P"'m-~p-s Perm-Fail Semi-Pass Semi-Fail Imp-Pass Imp-Fail
Secure Owner:s: 
Squatters:
 
Unit Renters:
 
Room Renhers: 

Share allocated to decile 5:

Allocation among decile 5 households: 

Pcrp-Pass Perm-Fail Semi 
 . 'emi-Fail Imp-Pass Imp-Fail

Secure Owners:
 
Squatters:
 
Unit Renters:
 
Room Renters:
 



4-29
 

Share allocated to decile 6:
 
Allocation among decile 6 househFof-s:
 

Perm-Pass Perm-Fail Semi-Pass Semi-Fail Imp-Pass Imp-Fail
 
Secure Owners:
 
Squatters:
 
Unit Renters:
 
Room Renters:
 

Share allocated to dacile 7:
 
Allocation among decile 7 houscho-ds:
 

Perm-Pass Perm-Fail Semi-Pass Semi-Fail Imp-Pass Imp-Fail

Secure Owners:
 
Squatters:
 
Unit Renters:
 
Rocm Renters:
 

Share allocated to decile 8:
 
Allocation among decile 8 householTds
 

Perm-Pass Perm-Fail Semi-Pass Semi-Fail Imp-Pass Imp-Fail
 
Secure Ow.4ners: 
Squatters:
 
Unit Renters:
 
Room Renters:
 

Share allocated to decile 9:
 
Allocation among decile 9 households:
 

Perm-Pass Perm-Fail Semi-Pass Semi-Fail imp-Pass Imp-Fail
 
Secure Owners:
 
Squatters:
 
Unit Renters:
 
Room Renters:
 

Share allocated to decile 10:
 
Allocation among decile 10 householTds
 

Perm-Pass Perm-Fail Semi-Pass Semi-Fail Imp-Pass Imp-Fail
 
Secure Owners:
 
Squatters:
 
*Jnit Renters:
 
Room Renters:
 

''
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5. RUNNING THE HOUSING QUALITY MODEL:
 
A STEP-BY-STEP GUIDE
 

This chapter provides step-by-step instructions for running
 

the Housing Quality Model 
on an IBM PC or PC compatible micro­

computer. Before Vou stalc, there are several critical
 

prerequisites:
 

Hardware You need an IBM PC or 
PC compatible micro­
computer with at least 256K internal memory. Your PC can be
 
configured with one floppy disk drive, 
two floppy disk
 
drives, or a floppy disk and a hard disk. 

Software You need the standa :d PC operating system -- PC
DOS or MS DOS in version 2.0 or higher. In addition, you
need two Housing Quality diskettes: 1) HQM Disk 1 -- Command 
Files; and 2) HQM Disk 2 -- Data Files. 

Knowledge You need a basic understanding of your PC and the

DOS operating system. If you do not know how tr turn on
 
your PC, access files from the disk drives, format new

diskettes, and rename and copy files; 
then you will need

assistance before you can use this section of the manual.
 

The remainder of 
this chapter consists of three sections.
 

First, we explain how to create and modify HQM data files from
 

the worksheets presented in chapter 4. Second, we explain how to
 

run 
the model oncp you have created the necessary data sets.
 

Note that the diskette labled "HQM Disk 2" contains the data
 

files you need to follow the instructions for running the Model,
 

even before you create data files of your own. Finally, we
 

present some suggestions on the management of data files
 

developed for Model simulations, since you are likely to 
create
 

several hundred for a full set of comparative policy scenarios.
 

Throughout this chapter, we assume that your PC has two
 

floppy disk drives. Instructions for using PCs with only a
 

single floppy disk drive 
as well as PCs with one floppy disk
 

drive and a hard disk drive are provided in Annex A.
 

Di%
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5.1 Creatin and Modifying Data Sets for 
the Housing Quality Model
 

Before you. can run the 
Housing Quolity Model, you must
 

create the following data files:
 

a base input data file;
 

an annual transitions data 
file for every year;
 

a policy terms file and 
a policy allocation file for every

policy in every year;
 

a simulation control 
file for every year in the simulation
 
per i 0 d

The I-iou!si n 0u -itv rNodel is accompanied by a pre-processing 

packacge !e.. you create and modify these data sets. 

rhis pavc ro,,-,rs you to enter or modify the information from 

the ye K cus c:tr worksheet5- provided in chapter 4, creating 

the filps : - _c ( by the iousing Quality Model. 

Inse:t tne disk labeled IQi'M DISK 1 --- COMIAND FILES into the 
A drive of your PC, and insert a disk for data files into the B 

drive. 
 invoke the preprocessor by typing 

BIQSDATA
 

The preprocessor's main menu will 
now appear 
on your screen:
 

1-OUSING QUALITY SIMULATION DIODEL 
DATA E7INTRY 2,ID PREPROCESSOR PROGRAM 

Please select 
one of the following:
 

1) Edit Base Input Data File
 
2) Edit Annual Transitions Data File

3) Edit Formal Finance Policy Terms File

4) Edit Infrastructure Policy Terms File

5) Edit Sites and Services Policy Terms File

6) Edit Tenure Policy Terms File
 
7) Edit Policy Allocation File
 
8) Edit Simulation Coy,. rol File

9) Change default input file drive from B:
 

0) Exit preprocessor program
 

Please enter your choice:
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The first seven 
options offered by this menu correspond to the
 

categories of input data discussed in 
chapter 4 of this manual. 

Option 08 helps you set "p a file of control commands that tells
 

the Housing Quality N1odel vhich data files to use for a
 

particular simulation year, 
and which output tables to produce.
 

Finally option i49 
 enables you to indicate that data files are
 

stored somewhere other than on the disk in 
your PC's B: drive.
 

See Annex D for instLuctions on running both 
the pre-processor
 

and the Housing Quality Model 
on a single disk-drive system or on
 

a system with a hard disk.
 

You can invoke the options from the pre-processor's main
 

menu in any order, and you can 
go back and modify files
 

once you have created them. To 
invoke any option, enter
 

its number and hit [RETURN]. We now review each of 
the main menu
 

options in turn.
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5.1.1 Main Menu Option I: Edit Base Input Data File 

When you invoke this option, the computer will respond with 

the 	prompt:
 

Enter name of base 
input data file to be edited: 

Type the name of the file containing base input data for your 

simulation, or enter a new name you want to use to identify the 

base inpiu data file you ore creating. 'or example, let us 

create a new base input data file called INBASE.186. Since no file 

of this nan, e:::ists on the disk in the B: drive, the program 

will respond : 

File B-I3NBASE.l86 cannot be found. 

Do Jou weant to cLeate a new file? (y/n) 

When you respond to this prompt by enterinq Y, a file will be 

created with .-ll variables initialized to zero values. Next, a 

new menu will app-a:, offering options that correspond to the 

the Housing Quality Model's base input data requirements: 

Components of file IN.BASE.!86: 

1) Income by docile 
2) Share of incoue available for housing
3) Number of households by decile 
4) Distribution of households by docile, tenure, dwelling

5) Savings/informal financing mobilization rate
 
6) Entry costs at beginning of simulation
 

Enter choice of component to modify or "0" to exit:
 

You can select these components in any order, by entering the
 

desired number and hitting [RETURN]. Even if you are creating a
 

new file, from the program's point of view, you are "modifying" 

components of the file, because all components of a new file are
 

initialized to zero values.
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5.1.1(a) Base input option 1: Income by decile
 

When you select this component, the following dsplay will
 

appear:
 

Income (in currency units)
 

Before revision:
 

Decile 1: 
 0.000
 
Decile 2: 
 0.000
 
Decile 
 3: 0.000
 
Decile 4: 
 0.000
 
Decile 
 5: 0.000
 
Decile 6: 
 0.000
 
Decile 7: 
 0.000
 
Decile 
8: 0.000
 
Decile 9: 
 0.000
 
Decile 10: 
 0.000
 

Do you want to change these values?
 

If you respond by entering Y, the display will read:
 

Enter new values or press [RETURN] to keep old value
 

Decile 1:
 

At this point you type in 
the mean income for decile 1 from base
 
input worksheet ti, and hit 
[RETURN]. The computer will then
 
prompt you for decile 2, and so 
on until you have entered values
 
for all ten deciles. If, 
for any decile, you hit [RETURN] without
 
entering a number, the original value (0.000 in this case) will
 
be retained. 
After you have entered all 
ten income values, they
 
will be displayed, as above, and you will again be asked:
 

Are new values correct (y/n)?
 

You can correct any or 
all values by responding with N, or you
 

can return to 
the base input file 
menu by entering Y.
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5.1.1(b) Base input option 2: 
Share of income available for
 

When you select this component, the following display will
 

appear:
 

Share of 
income for housing (decimal)
 

Before revision:
 

Decile 1: 
 0.000
 
Decile 2: 
 0.000
 
Decile 3: 
 0.000
 
Decile 4: 
 0.000
 
Decile E: 0.000
 
Decile 6: 0.000
 
Decile 7: 0.000
 
Decile 8: 0.000
 
Decile 9: 0.000
 
Decile 16: 0.000
 

Do you wont to change these values (y/n)?
 

If you respond by entering Y, the display will read:
 

Enter new values or press [RETURN] to keep old value
 

Decile i:
 

At this point you type 
in the share of income available for
 

housing investment for decile 
1 from base input worksheet #2, and
 

hit [RETURN. The computer will then prompt you for decile 2, and
 

so on until you have entered values for all 
ten deciles. If, for
 

any decile, you hit [RETURN) without entering a number, 
the 0.000
 

value will be retained. After you have entered all 
ten income
 

values, they will be displayed, as above, and you will again be
 

asked:
 

Are new values correct (y/n)?
 

You can correct any or all values by responding with N, or you
 

can return to the base input file 
menu by entering Y.
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5.1.1(c) Base input option 3: Number of households by decile
 

When you select this component, the computer will respond:
 

Do you want to assign a common value to all deciles?
 

If each of your income deciles (base input worksheet #3) has the
 

same number of households, then answer Y, and the computer will
 

ask:
 

What value?
 

At this point, enter the number of households in each decile, and
 

the computer will display the following:
 

Number of households
 

Before revision:
 

Decile 1: 14778.000
 
Decile 2: 14778.000
 
Decile 3: 14778.000
 
Decile 4: 14778.000
 
Decile 5: 14778.000
 
Decile 6: 14778.000
 
r le 7: 14778.000 
,.1ile 
 8: 14778.000
 
Decile 9: 14778.000
 
Decile 10: 14778.000
 

Do you want to change these values (y/n)?
 

You now have the opportunity to change any or all of these
 

values. If you had not asked to assign a common number of
 

households to all deciles, the display above would have appeared
 

with zero values, allowing you to enter separate values for each
 

decile.
 

jy
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5.1.1(d) Base input option 4: Distribution of households by
 
d[Eie, tenure, dwelling status
 

When you select this component, the program enables you to
 

enter the distribution of households by tenure and dwelling
 

status for 
each decile, as in base year data input worksheet #4.
 

First, the following prompt will appear:
 

Choose number of decile to be edited,
 
Press [RETURN] to edit decile 1
 
or enter 0 to end editing.
 

You can 
enter data for deciles in any order by entering the
 

number of the decile you want to work with, or 
you can hit
 

[RETURN] to get the first (lowest) decile. Once you have
 

selected a decile, the following display will appear:
 

Decile 1 before revisions:
 

Initial distribution of households (as % of decile)
 
Perm-pass Perm-fail Semi-pass Semi-fail Impr-pass Impr-fail


Owners 0.000 0.000 0.000 0.000 0.000 0.000 
Squatters 0.000 
Renters 0.000 
Room Renters 0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

Do you want to modify data for this decile? (y/n)
 

When you respond to this prompt with a Y, the display will read:
 

Perm-pass Perm-fail Semi-pass Semi-fail Impr-pass Impr-fail
 

Owners:
 

Now you enter the values from base input data worksheet #4,
 

hitting [RETURN] 
after ea:h entry. Any time you hit [RETURN] without
 

first entering a value, the original zero value will be retained
 

and displayed. When you finish entering the six values 
on the
 

line for secure owners, you will be prompted to enter values for
 

squatters, and so 
on, until you have entered all 24 values for
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decile 1 (which should sum 
to 100 percent). Now all 
the values
 

you have entered will be displayed, and you will again have 
an
 

opportunity to change any or all of them. 
 When you are satisfied
 

with your entries for thi ; decile, respond with Y to 
the prompt
 

Are new values correct (y/n)?
 

The followinq prompt will appear:
 

Choose number of decile to be edited,

Press [RETURN] to edit decile 2
 
or enter 0 to end editing.
 

This allows you to start entering data for the next decile. 
 This
 

process continues until you have entered data 
 or all ten
 

deciles, at which point you would enter 
0 in response to the
 

prompt above to return to 
the base input data menu. At this
 

point, the pre-processor will 
check to determine whether the
 

cells in your household classification matrix 
sum to 100 percent
 

for each income decile. If the cells do not 
sum to 100 percent
 

for one or more deciles, you will 
receive a warning message,
 

identifying the problem deciles, and giving you the option of
 

either continuing to edit the classification matrix or 
returning
 

to the base input data menu.
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5.1.1(e) Base input option 5: Savings/Informal financing

mobilization rate
 

When you select this component, the computer will respond
 

with:
 

Current value for Savings/Informal Finance Mobilization Rate is:0.000

Enter new value, (as decimal) or press [RETURN] 
to keep old value:
 

At this point, you can enter the mobilization rate from base
 

input data worksheet #6. 
 You will then be returned to the base
 

input data menu.
 

(
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5.1.1(f) Base input option 6: 
Entry costs at beginning of
 
simulation
 

When you select this component, the following display will
 

appear on the screen:
 

Entry Costs (in currc!ncy units)
 

Before revision:
 

Perm-Pass: 
 0.000
 
Perm-Fail: 
 0.000
 
Semi-Pass: 
 0.000
 
Semi-Fail: 
 0.000
 
Impr-Pass: 
 0.000
 
Impr-Fail: 
 0.000
 

Do you want to change these values (y/n)?
 

As usual, a response of Y to 
this prompt will produce the
 

following:
 

Enter new values or press [RETURN] to keep old value
 

Perm-Pass
 

Once you have entered values for all 
six dwelling status
 

categories (from base input worksheet #5), 
 these values will be
 

displayed, and you will have another opportunity to modify any or
 

all of them.
 

A\ 
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5.l.1(g) Base 
Input Option 0: 
Save File and/or Exit
 
When you have finished editing all 
six components of your
 

base input data file, enter 0 to 
return to 
the main menu. This
 
will produce the prompt:
 

Do you want to save 
current version? (y/n)
 
You must answer with a Y in order 
to save 
all the data entry work
 
you have done. 
 If you answer 
with a N, your work will not 
be
 
saved on 
the data disk. When you 
answer Y, the following prompt.
 

will appear:
 

Enter file 
name of output file, 
or press [RETURN] to 
keep INBASIE:
 
This is your opportunity to change the 
name you gave to 
the file
 
at the beginning of 
the session, or, 
if you have been modifying
 
an existing file, 
to save the 
new version in a 
file of a
 
different 
name. 
 After you enter 
a name (or press [RETURN) to
 
keep the original name), 
you will be prompted for a file
 

extension:
 

Enter extension of file INBASE:
 
You must enter the file extension you want 
to use for this base
 
input data file; hitting [RETURN] at this point will not keep the
 
extension you originally specified. 
 Next, the following prompts
 
will appear 
on the screen:
 

New file has been successfully stored as 
INBASE.186
 
Do you want to create another clone from this version? (y/n)
 

This prompt gives you an 
opportunity to create another file
 
exactly like the 
one you have just entered, giving it 
another
 
name. 
 You might want to 
use this option if you 
are running two
 
simulations which have similar but 
not identical base year
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inputs. In any case, if you answer Y, you will be returned to
 

the base input menu so that you can change any components of the
 

file and/or save a new version under a different file name. If
 

you answer N, you will be returned to the main pre-processor
 

menu.
 

/
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5.1.2 	Main menu option 2: Edit Annual Transitions Data File.
 

When you select this option from the 
pre-processor's main
 

menu, you will be prompted for a file name:
 

Enter name of Annual Transitions Data File to be edited:
 

Type the name of your annual transitions data file, 
or a new name
 

for a transitions file you are creating. For example, let 
us
 
create a new annual 
transitions 
file 	called INYR.187. Since 
no
 

file of this name exists on disk in
the the B drive, the computer
 

will respond:
 

File B:INYP.187 cannot be found.
 

Do you want to create a new file? (y/n)
 

When you respond to 
this prompt by entering Y, a file will be
 

created, with all variables initialized to zero values. 
 Next, a
 

new menu will appear, offering options that correspond to the
 

various components of the 
Housing Quality Model's data
 

requirements for 
an annual transitions file:
 

Components of file INYR.187:
 

1) Income Growth by Decile
 
2) Interest Rate
 
3) Number of New Households by Decile
 
4) Tenure Distribution of New Households
 
5) Existing Dwelling Transition Rates
 
6) Replacement Rate
 
7) Dwelling Inflation Rate
 
8) Volume of Formal Financing

9) Natural Allocation of Formal Financing
 

Enter choice of component to modify of "0" to exit
 

You can select these components in any order, by entering the
 

desired numbei 
and hitting [RETURN].
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5.1.2(a) Annual transitions option 1: Income Growth by Decile
 

When you select this component, the computer will respond:
 

Do you want to assigr, a common value to all deciles?
 

If each of your income deciles (annual transitions worksheet #1)
 

has the same rate of income growth, then answer Y, and the
 

computer will ask:
 

What value?
 

At this point, enter the expected annual rate of income growth,
 

and the computer will display the following:
 

Income Growth Each Decile (as decimal)
 

Before revision:
 

Decile 1: -0.005 
Decile 2: -0.005 
Decile 3: -0.005 
Decile 4: -0.005 
Decile 5: -0.005 
Decile 6: -0.005 
Decile 7: -0.005 
Decile 8: -0.005 
Decile 9: -0.005 
Decile 10: -0.005 

Do you want to change these values?
 

You now have the opportunity to change any or all of these
 

values. If you had not asked to assign a common number of
 

households to all deciles, the display above would have appeared
 

with zero values, allowing you to enter separate values for each
 

decile.
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5.1.2(b) Annual transitions option 2: Interest Rate
 

When you select this option, the following prompt will
 

appear:
 

Current Interest Rate is:0.000
 
Enter new value, (as decimal) or press [RETURN] to keep old value
 

When you enter the appropriate value (from annual transitions
 

worksheet #5), 
 you will be returned to the annual transitions
 

menu.
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5.1.2(c) Annual trz.nsitions option 3: Number of New
 
Households by bec-ie
 

When you select this component, the computer will respond:
 

Do you want to assign a conon value t3 all deciles?
 

If each of your income deciles (annual transitions worksheet #2)
 

has the same number of net newcomers, then answer Y, and the
 

computer will ask:
 

What value?
 

At this point, enter the expected number of net newcomers to each
 

decile, and the computer will display the following:
 

Number of New HOuseholds per Decile-------


Before revision:
 

Decile 1: 6713.000
 
Decile 2: 6713.000
 
Decile 3: 6713.000
 
Decile 4: 6713.000
 
Decile 5: 6713.000
 
Decile 6: 6713.000
 
Decile 7: 6713.000
 
Decile 8: 6713.000
 
Decile 9: 6713.000
 
Decile 10: 6713.000
 

Do you want to change these values?
 

You now have the opportunity to change any or all of these
 

values. If you had not asked to assign a common number of
 

households to all deciles, the display above would have appeared
 

with zero values, allowing you to enter separate values for each
 

de7ile.
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5.1.2(d) Annual 
transitions option 4: Tenure Distribution of
 
New Households
 

When you select this component of the annual transitions
 

data file, the following display will appear:
 

Before revisions:
 

Tenure Distribution of New Households 
(as decimal)
 

Decile 1: 
Sec-Own 
0.000 

Squatter 
0.000 

Unit-Rent 
0.000 

Room-Rent 
0.000 

Decile 2: 0.000 0.000 0.000 0.000 
Decile 3: 0.000 0.000 0.000 0.000 
Decile 4: C.000 0.000 0.000 0.000 
Decile 5: 0.000 0.000 0.000 0.000 
Decile 6: 0.000 0.000 0.000 0.000 
Decile 7: 0.000 0.000 0.000 0.000 
Decile 8: 0.000 0.000 0.000 0.000 
Decile 9: 0.000 0.000 0.000 0.000 
Decile 10: 0.000 0.000 0.000 0.000 

Do you want to modify data? 

When you respond to this prompt with a Y, the display will read:
 

Sec-Own Squatter Unit-Rent Room-Rent
 

Decile 1:
 

Now you enter each percentage from annual transiLions worksheet #3,
 

hitting [RETURN] after each entry. 
 Any time you hit [RETURN) without
 

first entering a value, the original zero value will be retained
 

and displayed. When you finish entering the four values the
on 


line for decile 1, you will be prompted to enter values for
 

decile 2, and 
so on, until you have entered all 40 values in the
 

table. 
 Now all the values you have entered will be displayed,
 

and you will again have an opportunity to change any or all of
 

them. When you are satisfied with your entries, respond with Y to
 

the prompt
 

Are new values correct (y/n)?
 

'1­
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5.1.2(e) Annual transitions option 5: Existing Dwelling

Transition Rates
 

When you select this component, the following display will
 

appear:
 

Perm-Pass Perm-Fail Semi-Pass Semi-Fail Impr-Pass Impr-Fail
Perm-Pass: 0.000 
 0.000 0.000 0.000 
 0.000 0.000
Perm-Fail: 0.000 0.000 
 0.000 0.000 
 0.000 0.000

Semi-Pass: 0.000 
 0.000 0.000 0.000 0.000 0.000

Semi-Fail: 0.000 0.000 0.000 0.000 
 0.000 0.000
Impr-Pass: 0O.000 0.000 0.000 0.000 
 0.000 0.000
Impr-Fail: 0.000 0.000 
 0.000 0.000 
 0.000 0.000
 

Do you want to modify data?
 

When you respond to 
this prompt with a Y, the display will read:
 

Perm-Pass Perm-Fail Semi-Pass Semi-Fail Impr-Pass Impr-Fail
 

Perm-Pass:
 

Now you enter each percentage from annual transitions worksheet
 

#4, hitting [RETURN] after each entry. Any time you hit 
[RETURN]
 

without first entering a value, the original zero value will be
 

retained and displayed. When you finish entering the 
six values
 

on the first line, yxou will be prompted to enter values for the
 

next line, and so 
on, until you have entered all 36 values in the
 

table. Now all 
the values you have entered will be displayed,
 

and you will again have an opportunity to change any or all of
 

them. When you are satisfied with your entries, respoiid with Y to
 

the prompt
 

Are new values correct (y/n)?
 

This will return you to 
the annual transitions menu.
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5.1.2(h) Annual transitions option 8: Volume of
 
Formal Financing
 

When you select 'his option, the following prompt will
 

appear:
 

Current Volume of Formal Financing is:0.000
 
Enter new value, in currency units) or press [RETURN] to keep
 
old value:
 

When you enter the appropriate value (from annual transitions
 

worksheei #6), you will be returned to the annual transitions
 

menu. 
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5.1.2(5) Annual transitions option 7: Dwelling Cost
 
Inflation Rate
 

When you select this option, the following prompt will
 

appear:
 

Current Dwelling Cost Inflation Rate i O0.000

Enter new value, (as decimal) or press 1ffETURNJ to keep old value:
 

When you enter the appropriate value (iroii' annual transitions
 

worksheet #5), you will be 
returned to the annual transitions
 

menu.
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5.1.2(h) Annual transitions option 8: Volume of
 
Formal Financing
 

When you select this option, the following prompt will
 

appear:
 

Current Volume of Formal Financing is:0.000
 
Enter new value, (in currency units) or press [RETURN] to keep
 
old value:
 

When you enter the appropriate value (from annual transitions
 

worksheet #6), you will be returned to the annual transitions
 

menu.
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5.1.2(i) Annual transitions option 9: Natural Allocation of
 
Formal Financing
 

When you select this option, the following prompt will
 

appear:
 

Do you want to use the Allocation File GeneLating Procedure?
 

The allocation file generating procedure will usc the household
 

classification matrix from any base input file you specify to
 

determine the allocation of formal financing among households.
 

If your plan for allocating formal financing (annual transitions
 

worksheet #6) identifies the types of households that will
 

receive financing, and assumes that the amount allocated to a
 

particular cell is proportionate to the number of households in
 

that cell, then you want to use the automatic allocation file
 

generating procedure. To invoke this procedure, answer Y to the
 

above prompt, and the following display will appear:
 

Allocation File Generating Procedure
 

Enter name of Base Year Input File to use as reference:
 

Give the full name (including extension) of the base input file
 

that contains the household classification matrix you want to
 

use. Next, you will be prompted:
 

Do you want to distribute allocation evenly across all deciles?
 

A response of Y to this prompt will allocate 10 percent of
 

formal financing to each income decile. A response of N will
 

produce the following:
 

Please enter fraction of allocation for each decile
 
or press [RETURN] to enter zeroes
 
Responses must sum to 1.0
 

Decile 1:
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Enter 
the share of formal finance going to decile 1, or hit
 
return to 
keep the original 0.0 value. 
 Next, you will be
 
prompted for 
decile 2, and 
so on, until you have entered shares 
for all ten deciles. If the shares you have entered do not sum 

to 1.0, a warning message will appear: 

Warning: Items should sum to 1.0 
but instead they sum to 1.20
Please check your entries.
Press [ESC] 
to ignore warning, or [RETURN] to continue

editing
 

Since it is essential that 
the overall allocation of financing
 
sums to 
100 percent, press 
return in response to 
this prompt, and
 
you will have an opportunity to change any or 
all of the decile
 
values. 
 Next, you will be prompted to indicate which tenure
 

gr;nups receive formal 
finance:
 

Enter "i" if 
tenure group will receive allocation;
Encer "0" or 
[RETURN] otherwise.
 

Secure owners:
 

If secure 
owners receive formal financing, enter 1, otherwise,
 
enter 0. 
Next you will be prompted to indicate whether
 
squatters, room renters, and finally, unit renters 
receive formal
 
financing. 
After you have completed the 
four tenure classes, you
 
will be prompted to 
indicate which dwelling 
status categories
 

receive formal financ:
 

Enter "I" if dwelling group will receive allocation;
 
Enter "0" or 
[RETURN] otherwise
 

Perm-pass:
 

If occupants of fully acceptable dwellings receive formal
 
financing, enter 1, otherwise, enter 0. 
Next you will be
 
prompted to indicated whether each of 
the other dwelling status
 
categories receive formal financing. 
 After you have completed
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all six dwelling status categories the following prompt will
 

appear:
 

Print new allocations? (y/n)
 

A response of Y will cause the complete allocation matrix to
 

print out on your printer (not on the screen). The pre-processor
 

has calculated the share of formal financing going to each cell
 

in the classification matrix, based on the information you have
 

provided and on distribution of households in the base year
 

household classification matrix. Now you are given an
 

opportunity to modify the allocation matrix:
 

Choose number of decile to be edited,
 
Press [RETURN] to edit decile 1,
 

or enter 0 to end editing
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5.1.2(j) Annual Trarsitions Option 0: Save File and/or Exit
 

When you have finished editing all nine components of your
 

annual transitions data file, enter 0 to return to the main menu.
 

This will produce the prompt:
 

Do you wiant to save current version? (y/n) 

You must answer v'ith a Y in order to save all, the data entry work 

you have done. If you answer: with a hx, your work will not be 

saved on the data disk, When you answer Y, the following prompt 

will appe:ar 

Enter fi.2. Of otput f~l -Or reas [TURN to keep INYR:na 0i 

This is your- oopos. tunity to change the naemev you gave to the file 

at :he beginn.iriq oL Che son or, ifr yo1 ev, been modifying 

an existing file, to save ,he new ver:sion in a file of a 

different name. ALter you enter a name (or press [RETURN] to 

keep thr. original name), you will be prompted fcz a file 

exten ion: 

Lctei ex.xtension of file INYR: 

You must enter the fi.e extension you want to use for this annual. 

transitions data. file, hitting [1,ETURN] at this point will not 

keep the extension you originally specified. Next, the following 

prompts will appear on the screen: 

New file has been successfully stored as INYR.186
 

Do you want to create another clone from this version? (y/n)
 

This prompt gives you an opportunity to create another file
 

exactly like the one you have just entered, giving it another
 

name. You might want to use this option if you are running a
 

simulation in which many transition rates are constant from one
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year to the next. In any case, if you answer Y, you will be
 

returned to the annual transitions data menu so that you can
 

change any components of the file and/or save a new version under
 

a different file name. If you 
answer N, you will be returned to
 

the main pre-processor menu.
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5.1.3 	Main Menu Option 3: Edit Formal Finance Policy Terms File
 

When you select this option from the pre-processor's main
 

menu, 	you will be prompted for a file name:
 

Enter uiame of Formal Finance Policy Terms 
File to be edited:
 

Type the name of 
your policy allocation file, or a new name for
 

the policy terms file you 
are creating. For exafo1ple, let us
 

cueate a 
new policy terms file called FRMA.Ig7. Since no file of
 

this name exists on 
the disk in the B: drive, the computer will
 

respond:
 

File B:FHMA.187 cannot be foun.
 

Do you want to create a new file? (y/n)
 

When you respond to this prompt by entering Y, a file will be
 

created, with all variables initialized to zero values. 
 Next,
 

the following prompt will appear:
 

-- Formal Finance Policy Termr File-----------


Before revision:
 

Aggregate volume (in currency units) 
 : 0.000 
Interest rate (as decimal) 0.000
 
Market interest rate (as decimal) 
 0.000
 
Repayment period 
 0.000
 
Expected Average Loan 
 : 0.000
 
Savings/Informal Mobilization (decimal): 
 0.000
 
Target Dwelling Status (as intege 1-6): 0.000
 
Minimum Cost of Target Dwelling : 0.000
 
Maximum Loan (in currency units) : 0.000
 
Maximum Loan to Value Ratio (decimal) : 0.000
 

Do you want to change these values? (y/n)
 

When you respond with a Y, you will be prompted for each entry in
 

turn. Simply type the appropriate values from the expanded
 

formal finance policy worksheet, and hit [RETURN) to go on to the
 

next entry. When you have completed the list of policy terms,
 

, cK,'
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the new values will be displayed again, as above, and you will
 

have another opportunity to change any or all values. Finally,
 

when you indicate that all values are correct, the following
 

prompt will appear:
 

Do you want to save current rersion? (y/n)
 

You must answer Y ir order to save the data you have just
 

entered. New files are stored under the name you selected when
 

you first created the policy terms file, and you have an
 

opportunity to create similar or identical files under separate
 

names.
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5.1.4 Main menu option 4: Edit Infrastructure Policy Terms File.
 

When you select this option from the pre-processor's main
 

menu, you will be prompted for a file name:
 

Enter name of Intrastructure Policy Terms File to be edited:
 

Type the name of your policy allocation file, or a new name for
 

the policy terms file you are creating. For en.mwple, let us
 

create a new policy terms file called INFA.]i7. Since no file of 

this name exists an the disk in the B: dr-ive, th. computer will 

respond:
 

File B:INFA.187 cannot be foun6. 

Do you want to create a new file? (y/n) 

When you respond to this prompt by entering Y, a file will be
 

created, with all variables initialized to zero values. Next, 

the following prompt will appear:
 

.........Infra ucture Policy Terms File-----------


Before revision: 

Number of Households : 0.000 
Household contribution (currency units): 0.000 
Grant (in currency units): : 0.000 
Cost of Structural Upgrade : 0.000 
Spbsequent yr upgrade rates: Year 1 : 0.000 

Year 2 : 0.000 
Year 3 : 0.000
 
Year 4 : 0.000
 
Year 5 : 0.000
 

Savings/Informal Mobilization Rate : 0.000
 
Earmarked Loan: Aggregate volume : 0.000
 

Interest rate : 0.000
 
Market interest rate 0.000
 
Loan term 0.000
 
Estimated Average oan : 0.000
 
Maximum Loan 0.000
 
Maximum Loan/Value : 0.000
 

Do you want to change these values? (y/n)
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When you respond with a Y, you will be prompted for each entry in
 

turn. Simply type the appropriate values from the infrastructure
 

policy worksheet, and hit: [RETURN] to go on to the next entry.
 

When you have completed the list of policy terms, the new values
 

will be displayed again, as above, and you will have another
 

opportunity to change any or all values. Finally, when you
 

indicate that all values are correct, the following prompt will
 

appear:
 

Do you want to save current version? (y/n)
 

You must answer Y in order to save the data you have just
 

entered. New files are stored under the name you selected when
 

you first created the policy terms file, and you have an
 

opportunity to create similar or identical files under separate
 

names.
 

\ / 



5-32 

5.1.5 	 Main menu option 5: Edit Sites and Services Policv Terms File 

When you select this option from the prc-processor-'s main 

menu, you will be prompted for a file name: 

Enter name of Sites & Services I'olicy 'erxss file to be edited: 

Type the nxme or your policy allocation file, or - a new nz me for 

the po.ic.v tc file emsyoJ are c: cratinq. 0 OC.- 0 .l let us 

create a ne. policy terms file called SIIU" o- . i o l 

this narie exists or. the dis! in the B: drive, the computer will 

respond: 
File
F i...1 8 q... 187 cannot."cannot1 : : found; 

Do you want to create a new file? (y/n) 

When 	 you respond to this prompt by enterinq 7., a file will be 

created, with all variables initialized to :zero values. Next, 

the followingj prompt will appear: 

.. S Y:;-vices !o1 icy Te m ,, 

Before r:viio: 

Number of Hiouseholds : 0.000 
Household contribution (currency uiilts): 0.000 
Grant (in currency units): 0.000 
Target Dwelling Status (integer 1-6) : 0.(00 
Target Tenure Status (integer 1-4) : 0.000 
Cost of Str:uctural Upgrade : 0.000 
Subsequent yr upgrade rates: Year 1 0.00f) 

Year 	2 : 0.000
 
Year3 0.000 
Year 4 : O.0GJ 
Year 5 : 00000 

Savings/Informal Mobilization Rate : 0.000
 
Earmarked Loan: Aggregate volume : 0.000
 

Interest rate : 0.000
 
Market interest rate : 0.000
 
Loan term 0.000
 
Estimated Average Loan : 0.000
 
Maximum Loan : 0.000
 
Maximum Loan/Value : 0.000
 

Do you want to change these values? (y/n)
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When you respond with a Y, you wili be prompted for each entry in
 

turn. Simply type the appropriate values from the sites and services
 

policy worksheet, and hit jRETURN] to go on to the next entry. 

When you have completed the list of policy terms, the new values 

will be displayed asin. as abov,_, and you will have another 

opportunity to change anyi oi: all values. Finally, when you 

indicate that all values are correct, the following prompt will
 

appear:
 

Do you want to save current version? (y/n)
 

You must answer Y in order to save the data you have just
 

stored under the name you selected when
entered. New files are 


you first created the policy terms file, and you have an
 

opportunity to create similar or identical files under separate
 

names.
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5.1.6 Main Helnu _otion 6: Tenure Policy Terms File. 

When you select this option from the pre-processor's main
 

menu, you will be promp ted for a file name: 

Enter none of Tonu' Policy Terms File to be edited: 

Type the n-.me of your iolicy allocation file, or a new name for 

the policy te:;.m; fi.P you are creatino. For example, let us 

create a now policy termis file called TENA.187. Since no file of 

this n me nxist; on the disk in the B: drive, the computer will 

respond:
 

Fi.le I,'."IiENA.187 cannot be found. 

Do you w;0anit to create a new file? (y/n) 

When you respond to this py:ompnt by enLering Y, a file will be 

created, with all variabler initialized to zero values. Next, 

the following! pr7ompt will appear: 

---------.. :o na 1 i -----------Te c: r : n 

Befoe revis'n: 

Number of 0.000C-,.,:,c.ld' 
Household contribnon (curvra ncy units): '.COO 
Grant (in cu.rency units); : 0.000 
Cost: of .:":utural Upgradc : 0.000 
Subseq.:n,: upgrade rates: Year 1 : 0.000 

Year 2 : 0.000 
Year 3 0.000 
Year 4 : 0.000 
Year 5 : 0.000 

Savings/inComal 3obilization R{ate : 0.000 
Earmark :& Loan: racgota volun.. 0 .000 

interest rWve 0.000 
Hnlrket intrest rate : 0.000 
Loan term : 0.000 
Estimted Average Loan : 0.000 
Maxim'ium Loan 0.000 
,axium Loan/Value : 0.000 

Do you want to cnange these values? (y/n) 

http:C-,.,:,c.ld
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When you respond with a Y, you will be prompted for each entry in
 

turn. Simply type the appropriaLc values from the tenure
 

policy worksheet, and hit [RETURN] to go on to the next entry.
 

When you have completed the list of policy terms, the new values
 

will be displayed again, as above, and you will have another
 

opportunity to change any or all values. Finally, when you
 

indicate that all values are correct, the following prompt will
 

appear:
 

Do you want to save current version? (y/n)
 

You must answer Y in order to save the data you have just
 

entered. New files are stored under the name you selected when
 

you first created the policy terms file, and you have an
 

opportunity to create similar or identical files under separate
 

names.
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5.1.7 	Main menu option 7: Edit policy allocation File.
 

When you select this option from the pre-processor's main
 

menu, you will be prompted for a file name:
 

Enter name of Policy Allocation File to be edited:
 

Type the name of your policy allocation file, or a new name for an
 

allocation file you are creating. For example, let us create a
 

new allocation file called ALPOL.100. Since no file of this name
 

exists on the disk in the B: drive, the computer will respond:
 

File t3:ALPOL.100 cannot be found.
 

Do you want to create a new file? (y/n)
 

When you resoond to this prompt by entering Y, a file will be
 

created, with all variables initialized to zero values. Next,
 

the following prompt will appear:
 

Do you want to use the Allocation File Generating Procedure?
 

The allocation file generating procedure will use the household
 

classification matrix from any base input file you specify to
 

uetermine the allocation of a policy among households. If your
 

plan 	for allocating the current policy (policy allocation
 

worksheet) identifies the types of households that will receive
 

financing, and assumes that the amount allocated to a particular
 

cell is proportionate to the number of households in that cell,
 

then you want to use the automatic allocation file generating
 

procedure. To invoke this procedure, answer Y to the
 

above prompt, and the following display will appear:
 

Allocation File Generating Procedure
 

Enter name of Base Year Input File to use as reference:
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Give the full name (including extension) of the base input file
 

that contains the household classification matrix you want to
 

use. Next, you will be prompted:
 

Do you want to distribute allocation evenly across all deciles?
 

A response of Y to this prompt will allocate 10 percent of
 

the assistance available under your policy to each income decile.
 

A response of N will produce the following:
 

Please enter fraction of allocation for each decile
 
or press [RETURN] to enter zeroes
 
Responses must sum to 1.0
 

Decile 1:
 

Enter the share of assistance going to decile 1, or hit return to
 

keep the original 0.0 value. Next, you will be prompted for
 

decile 2, and so on, until you have entered shares for all ten
 

deciles. If the shares you have entered do not sum to 1.0, a
 

warning message will appear:
 

Warning: Items should sum to 1.0 but instead they sum to 1.20
 
Please check your entries.
 
Press [ESC] to ignore warning, or [RETURN] to continue
 
editing
 

Since it is essential that the overall allocation of assistance
 

sums to 100 percent, press return in response to this prompt, and
 

you will have an opportunity to change any or all of the decile
 

values. Next, you will be prompted to indicate which tenure
 

groups will receive assistance:
 

Enter "1" if tenure group will receive allocation;
 
Enter "0" or [RETURN] otherwise.
 

Secure owners:
 

If secure owners receive assistance, enter 1, otherwise, enter 0.
 

Next you will be prompted to indicate whether squatters, room
 

.IV 
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renters, and finally, unit renters receive assistance. After you
 

have completed the four tenure classes, you will be prompted to
 

indicate which dwelling status categories receive assistance:
 

Enter "1" if dwelling group will receive allocation;
 
Enter "0" or [RETURN] otherwise.
 

Perm-pass:
 

If occupants of fully acceptiable dwellings receive assistance,
 

enter 1, otherwise, enter 0. Next you will be prompted to
 

indicated whether each of the other dwelling status categories
 

receive assistance. After you have completed all six dwelling
 

status categories the following prompt will appear:
 

Print new allocations? (y/n)
 

A response of Y will cause the complete allocation matrix to
 

print out on your printer (not on the screen). The pre-processor
 

has calculated the share of assistance going to each cell
 

in the classification matrix, based on the information you have
 

provided and on distribution of households in the base year
 

household classification matrix. Now you are given an
 

opportunity to modify the allocation matrix:
 

Choose number of decile to be edited,
 
Press [RETURN] to edit decile 1,
 

or enter 0 to end editing
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5.1.8 Main menu option 8: Edit Simulation Control File.
 

Because the Housing Quality Model requires so many input data
 

files for each simulation year, the pre--processor helps you set up
 

a "simulation control file" which identifies the annual transition
 

data file and any policy data files that the model should use for
 

a particular simulation year. In addition, the simulation control
 

file allows you to indicate which of the model's many annual
 

output tables you want displayed in any given simulation year.
 

When you select this option from the pre-processor's main
 

menu, you will be prompted for a file name:
 

Enter name of Simulation Control File to be edited:
 

Type the name of your annual simulation control file, or a new
 

name for a control file you are creating. The Housing Quality
 

Model expects control files to have file names that are only two
 

characters long, and to have file types (file extensions) that
 

correspond to the 1Aqt two digits of the year to which they
 

apply. For exampl'e, let us create a new simulation control file
 

for metro Honduras, policy scenario A in 1986. It woul make
 

sense to call this file MA.86. Since no file of this name exists
 

on the disk in the B: drive, the computer will respond:
 

File B:MA.86 cannot be found.
 

Do you want to create a new file? (y/n)
 

When you respond to this prompt by entering Y, a file will be
 

created, with all variables initialized to zero or null values.
 

Next, a m1W nunu will appeat, otteting options that correspond to
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the various components of the Housing Quality Model's data
 

requirements for a simulation control file:
 

Components of file B:MA.56:
 

1) Specification of Tables to Print
 
2) Name of Yearly Transition File
 
3) Input File Names (up to 20)
 

Enter choice of component to modify or "0" to exit
 

You can select these components in any order, by entering the
 

desired number and hitting [RETURN]. Note that, from the
 

program's point of view, you are "modifying" components of the
 

file, even if it is a new file, because all components are
 

initialized to zero or null values when the file is created.
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5.1.8(a) Simulation control option #i: Specification of
 
Tables to Print
 

When you select this option, the following display will
 

appear on your monitor, listing all of the tables that the Housing
 

Quality Model can generate on an annual basis (see chapter 3 for a
 

description of the :ontents of these tables):
 

0 to Skip, 1 to Review, and 2 to Print-----­-Enter 


Before revision:
 

All End of Simulation Reports . 0.000 
Scheduled Upgrades . 0.000 
Impacts of Each Formal Finance Policy 0.000 
Impacts of Each Infrastructure Policy : 0.000 
Impacts of Each Sites & Services Policy: 0.000 
Impacts of Each Tenure Policy 0.000 
Impact of All Policies Combined : 0.000 
Total Resource Requirements : 0.000 
Savings/Informal Finance with Title 0.000 
Savincs/Informal Finance without Title : 0.000 
Net New Dwelling Units Constructed : 0.000 
Dwelling Units Vacant : 0.000 
Room Renters by Dwelling Status : 0.000 
Room Renters by Income Class : 0.000 
Households by Income and Tenure : 0.000 
Households by Income and Dwelling : 0.000 

Do you want to change these values? (y/n)
 

When you enter Y, the system will respond with:
 

All End of Simulation Reports
 

Now enter 1 if you want to review all the tables for the current
 

simulation year on your monitor as the simulation progresses.
 

Reviewing tables gives you the option of printing each one after you
 

have seen it. Enter 2 if you want all the tables for the current
 

simulation year printed as the simulation progresses. Hit
 

[REURN) to retnin the 0 value it you do not want to review or 

print all of the tables. Now the program will proceed down the
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list of individual output tables, giving you the opportunity to
 

select each one for review or printing. When you have made a
 

selection for each table on the list, all of your choices will be
 

displayed and you will have another opportunity to modify any or
 

all of them before returning to the simulation control menu.
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5.1.8(b) Simulation control option 2: Name of yearly
 
transition file
 

This option prompts you to enter the name of the file
 

containing the annual transition data for the current simulation
 

year (see section 5.1.2 for instructions on setting up annual
 

transitions data files). If this is a new simulation control file
 

that ycu are creating, the prompt will be
 

Present Transition File Name is:
 

Do you want to change?
 

If you answer with a Y, you will be prompted for the name of the
 

file:
 

Please enter the transition file name
 

If you plan to have all of your data files on a disk in your
 

computer's B: drive when you run the Housing Quality Model, you
 

should be sure to include the B: indicator in the name of the
 

annual transitions file. For example, you might enter B:MYR.106.
 

4 
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5.l.8(c) Simulation control option 3: 
Input file names
 

When you select this option, the following prompt will
 

appear:
 

Before Revisions
 

Policies for simulation control file: 
MA.86
 

Type Title 
 Terms 
 Allocation
 

Do you want to change this list? (y/n)
 

This option enables you 
to list the policies in effect for the
 
current simulation year, 
to identify 
the type and title for each,
 

and to 
indicate where the applicable terms 
files and allocation
 

files are stored. 
 When you Lu..pond to 
the above prompt with a Y,
 

the following display will appear:
 

ITypel Title 
 I Terms I Allocation 

Policy 1: 

Now enter the integer code identifying the first policy's type: 

1 Expanded Formal 
Finance
 
2 Infrastructure Upgrading
 
3 Regularized Tenure
 
4 Sites & Services or 
Direct Construction
 

Next, enter 
a title (up to 10 characters) 
that will distinguish
 

this policy. Then enter the name the
of file containing the
 

policy terms 
(see sections 
5.1.3 through 5.1.6), and finally,
 

enter the name 
of the file containing the policy allocation (see
 

section 5.1.7). Poth file 
names should include the B: 
if you
 

expect to 
have the data files 
on a disk in your computer's B:
 

drive. Keep entering the information for the policies you want 
to
 
simulate in the current year, 
until they have all 
been entered.
 

I 
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Then enter 0 in response to the prompt for policy type, and the
 

list will be completed. At this point, all of your entries will
 

be displayed again, and you will have another opportunity to
 

change or delete any or all of them before returning to the
 

simulation control menu.
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5.1.8(d) Simulation Control Option 0: Save File and/or Quit
 

When you have finished creating a simulation control. file, enter
 

0 in response to the simu.at:ion control menu, and the following
 

prompt will appear:
 

Do yo want to save current version? (y/n) 

You must answcr with a Y in order to save all the data entry work 

you have done. If you answer with a N, your simulation control
 

file will not be saved on the data disk. When you answer Y, the
 

following prompt will ,pp.:
 

Enter fil aa:wce of '-t uL file, or press [RETURP.) to keep HA: 

This is your oppor tuni v to chance the name you gave to the file 

at the begin ,ing of the session, or, if you have been modifying 

an existing fi]e, to save the new version in a file of a 

different name. After you enter a name (or pres5 [RETURN] to 

keep the orig inal name), you will be prompted for a file
 

extension:
 

Enter: e.ctension of file UA: 

You must enter the file extension you want to use for this 

simulation control file; bitting [RETURN] at this point will not 

keep the e:.tenrio:: you originally specified. Ne;yt, the following 

prompts will appear on the screen:
 

New tile has been successfully stored as D:iIA .86 

Do you want to create another clone from this version? (y/n) 

This prompt gives you an opportunity to create another file like 

the 3ne you have Just entered, giving it another name. You will 

probably want to use this option to ceatc simulation control 
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files for multiple years in which the same or similar policies
 

are in effect. If you answer Y, you will be returned to the
 

menu so that you can change any components of
simulation control 


the file and/or save a new version under a different file name.
 

If you answer N, you will be returned to the main pre-processor
 

menu. 
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5.2 	Running the Housing Quality Model
 

As noted earlier, before you can 
run the Housing Quality
 

Model, you must create 
the following data files:
 

a base input data file;
 

an annual transitions data file 
for every year in the
 
simulation peiod;
 

a polcy terms tile and a policy allocation file for every
policy that is to be simulated in any given year; 

a simulation control file for every year i.Tn te sirmulation
period, -cfe2rencing the annuai. transitions filedta for the
cub-rnt ve' ano any policy ties applicab!e in the current 
year.

The previous- o- of this ch-aprcr (section 5. ) *:xplains how to 

generate th JLca files. This section p-:lvndas irutructions on 

running the ( e and6,uses L.hJ. ow1n-i L os; or illustration: 

INBASE.IG: base file theinput data fo: ret-:opoli tan sector 
of Honduras, 1986. 

INYR.186, Ii,!YR.107, INYP-108, INYR.189, INYR,190: annual 
transitionsC data files for the metropolit.in sector of
 
Honduras, 1986--1990.
 

FRMA.186, FRrA.187, FRMA.l8k, FRMA.189, FRI'NA,190: policy

terms fi~es for a home improvement lending program for the
 
metropolitan sector 
of Honduras, 1986-1990.
 

ALFR A.100: policy allocation file for 
the home improvement

lending proqazm for the metropolitan sector of Honduras.
 

MO.86, 110.8-7, m0.88, M0.89, M0.90: 
simulation control files

for a policy scenario encompassing a home improvement

lending program and a new construction program for the
 
metropolitan 
sector of Honduras, 1986-1990.
 

These files are provided for illustrative purposes the disk
on 


labeled HQN DISK 2 
-- DATA FILES.
 

Insert the DATA FILES disk into the B: drive of your PC, and
 

insert the disk labeled HQM DISK 1 -- COMMAND FILES into the A:
 

drive. Now type the command:
 

http:metropolit.in
http:INBASE.IG
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HQSMODEL
 

The computer will responi with the prompt:
 

Please enter a title for this simulation.
 

The title you enter (up to 20 characters) will have no impact on
 

the operation of the Model, but it will appear at the top of all
 

printed output. After you enter an appropriate title, the
 

computer will return the prompt:
 

Please enter the name of your base input data file:
 

Since the data files for this illustrative simulation are on the
 

disk in the B: drive, we enter
 

B:INBASE.106
 

The Model indicates that it has read in all of the base input
 

data by displaying:
 

Original entry costs successfully input
 

Next it prompts you for the initial year of your simulation
 

period:
 

Please enter !-uinning year of simulation
 
For example, if simulation begins in 1986, enter 1986
 

Since 1986 is in fact the base year for our simulation period, we
 

enter
 

1986
 

Now the Model requests the total number of years in the
 

simulation period:
 

Please enter number of years for this bimulation:
 
Integer value greater than 0
 

We enter the integer value 5, since our simulation period extends
 

five years, from 1986 to 1990. The next display prompts you for
 

the file name of your simulation control files, each of which
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as discussed in section 5.1.8 
-- must have file extensions
 

corresponding to the last two digits of the simulation year to
 

which it applies:
 

Please enter two letters denoting series of input file lists
 
to use as inputs for automatic file management. For example

to use files A1.83, A1.84, Al.85, etc., anscer: Al
 

For this illustrative simulation, the simulation control files
 

are named MO, and they are on the disk in the B: drive. 

Therefore, we enter: 

B:nO 

From now on, the Model proceeds without any help from you. 

However, as it completes each year's sirnulatioi, it will display 

tables on .he ;,creen and on your printer. E" '1 y wh:,t, appears 

on the scren an-I on your printer depends on wat tables are 

selected for review or for printing in your si:m]ion control 

files. Any table that you selected for revi;.ew wili be displayed 

on the PC monitor, and you will have an opoortu nty to indicate 

whether or not you want it printed. Tables that you selected for 

printing will automatically be printed at the same time they are 

displayed on your monitor.
 

http:revi;.ew
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5.3 Suggestions for File Management
 

Full implementations of the Housing Quality Model typically
 

involve several alternative policy scenarios -- each involving
 

multiple programs -- simulated for three sectors, over a multi­

year simulation period. Thus, the data files for a full
 

implementation can easily number in the hundreds. We recommend
 

the following file naming and disk management conventions to help
 

keep track of all these files: 

Maintain a separate data diskette for each region. 

Use the first digit of each file name extension to designate 
the sector. For example, all files containing data for the
 
metro sector could have extensions beginnnq with the number
 
1, while files containing data for the urban and rural
 
sectors have extensions beginning with 2 and 3,
 
respectively.
 

Use the remaining two digits of each file extension to
 
indicate the year to which the file applies. Files that
 
apply to multiple years can have 00 as the last two digits
 
in the file extension.
 

Files containi-g base input data should all have INBASE as
 
the file name. Thus, the 1986 base input data for the metro
 
sector would have a file name and extension of INBASE.186.
 

Files containing annual transitions data should all have the
 
file name of INYR. Thus, the annual transitions files for
 
the metro sector in 1987 through 1990 would be named:
 
INYR.187, INYR.1.88, INYR.189, and INYR.190.
 

All files containing terms for expanded formal finance
 
policies should have names that contain the letters FRM,
 
combined with letters or numbers keyed to specific policies.
 
Thus, the file containing the terms for formal finance policy
 
"A" for the metro sector in 1988 would be called FRMA.188.
 

All files containing terms for infrastructure upgrading
 
policies should have names that the letters INF, combined
 
with letters or numbers keyed to specific policies.
 

All files containing terms for tenure regularization
 
policies should have names that the letters TEN, combined
 
with letters or numbers keyed to specific policies.
 

http:INYR.1.88
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All files containing terms for sites and services
 
policies should have names that the letters SIT, combined
 
with letters or numbers keyed to specific policies.
 

All files containing allocation data for policies should
 
have names beginning with the letters AL, combined with the
 
letters indicating policy type (FRM, INF, TEN, SIT) and the
 
letters or numbers identifying the specific policy.
 

All simulation control files must have two letter names and
 
two digit extensions. The two letters in the name must be
 
the same for all simulation control files in the same 
sequence, -rid the two digits in the file extension must 
correspond to the simulation year. 
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6. UNDERSTANDING THE COMPUTER PROGRAM
 

This chapter provides a brief overview of the computer
 

programs that implement the Housing Quality Model 
and the
 

accompanying data pre-processor. Most users will 
not need to
 

refer to this material, but some 
may be interested in reviewing
 

portions of the program to 
understand in greater detail how the
 

Model works. Other users may actually want to modify the
 

program, or add specialized policy modules. 
 The computer program
 

itself has been carefully structured and commented to make it
 

understandable, and 
-- with the information provided in this
 

chapter -- users who are familiar with higher 
level programming
 

languages should have 
no difficulty finding the 
portions of the
 

code that they want 
to review or modify.
 

The Housing Quality Model 
is written in the 
PASCAL computer
 

programming language. 
 It was developed using the 
TURBO PASCAL
 

system as implement-d for 
MS-DOS operating systems. 
 TURBO PASCAL
 

(distributed by Borland 
International, Inc.) 
provides an
 

environment 
for editing, compiling, 
and running PASCAL programs;
 

and any users who intend to modify or 
add to the Housing Quality
 

Model should acquire their own versions of TURBO PASCAL.
 

The diskette labeled HQM DISK 3 
 SOURCE FILES, contains
 

all of the PASCAL routines invoked both by 
the Housing Quality
 

Model itself and by 
the data pre-processor. 
 Both programs
 

consist of several 
files, and each 
file contains several 
PASCAL
 

procedures. Exhibit 6.1 
describes all of 
the procedures in the
 

Housing Quality Model 
program, and indicates which 
file each
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procedure is stored in. Exhibit 6.2 does the same for all the
 

procedures in the pre-processor program. Finally, Exhibit 6.3
 

defines all of the major variables used in the HQSMODEL program,
 

indicating where they are declared, and what their dimensions
 

are.
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EXHIBIT 6.1:
 

HOUSING QUALITY MODEL PROCEDURE DEFINITIONS
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SDECLARED IN NAM1E,~~' DIMENSIONIS ', DEFINITION 
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EXHIBIT 6.2:
 

DATA PRE-PROCESSOR PROCEDURE DEFINITIONS
 



PROCEDURE FILE 

NAME NAME 

HQSD6TA HQSDATA.PAS 

EhSEMOD HQSE'r P,r .PAS 


TRAINSMOD HQSOATA.PAS 


FORMTMOD HQSDATA.PAS 


INFTMOD HQSDATri.PAS 


SITESTMOD HQSDATA.PAS 


REGTMOD HQSDATA.PAS 


ALCTMOD HQSDATA.PAS 


ALLOCmTE HQSDATA.PAS 


READBASE HQSDATA.PAS 


DESCRIPTION
 

Main control 
routine. fesplays main menu of input

options and involes user s selections.
 

Called from HOSDFiTh. Creates or modifies the base
 
year input data file.
 

Called from HOSDAiTA. Creatms or modifies the
 
annual transitions data 	fi'es.
 

Called from HQSD(iTC.. Creates or modifies files 
defining the terms of expanded formal finance
 
policies.
 

Called from HQSDATf. Creates or modifies files 
defining the terms of infrastructure policies.
 

Called from HOSDATA. Creates or modifies files
 
defining the terms of 
sites and services or direct
 
construction policies.
 

Called from HQSDATA. Creates or modifies files
 
defining the terms of policies to regularize
 
tenure.
 

Called from HCSDATA. Controls the creation or
 
modification of files defining the allocation of
 
policies among cells in the household
 
classification matrix...
 

Called 
from ?-L.CTMOD. Prompts user for information
 
on desired allocation. Uses base year household
 
matrix to complete allocation.
 

Called from ALLOCATE. Reads base year household
 
classification matrix.
 

The remaining HQSDOTA s,broutine 
 are general purpose input procedures,

in,,oled by all the major control routines listed above.
 

ASFYN PARTl.MOD Prompts the user for a yes/no answer and checks 
the response for errors until a valid response is 
given. 

ASKINT PART1.MOD Prompts the user for an integer value and checks
 
for a valid response.
 

READWD PARTI.MOD Prompts the user for a real number and checks 
for
 
a valid response.
 

OPENEXT PARTI.MOD 	 Requests the name of a file extension, and opens
 
the appropriate input file.
 

OPENOUT PART1.MOD 	 Requests the name 
of a file e..tension, and opens
 
the appropriate output file.
 

RDARRY PARTI.MOD 	 Reads a three-dimensional array into memory.
 



PROCEDURE FILE 

NAME NhiME
 

WRTARRY PARTI.MCD 


[100LNF PhRI .N0D 


DEC&OD P5TI.riOD 

MiODHRRrY PHRTI.MOD 

INiTI PARTI.MOD 

IN]iF PART 1 OD 

!NIT' FART! OD 
I 

TESTSUMR FhRFIT.D 


TE SUhFSF liI.OD 


PRNTT>T FhRT .NOD 


DESCRIPTION
 

Writes a three dimensional array to a specified
 

Displays a one dimensional array for on--screen
 
edi ti ng.
 

Prompts user for modifications to a two
 
dimensional array.
 

Prompts user for modifications to a three
 
dimensional array.
 

initializes a one dimensional array of integers to
 
7E ro 'alues.
 

[.nitializes a one dimensional array of reals to
 
Eero 'alues.
 

Initialilze5 a three nimensional array to zero
 
4alues.
 

Sums an array of real number5 and returns a 'lag
 
if the .sum is nct equal to one.
 

Tests a tree uimensional array to determineIhether componen sum correctly.
 

Pr ints a te.t file.
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EXHIBIT 6.3:
 

HOUSING QUALITY MODEL VARIABLE DEFINITIONS
 



PROCEDURE 
 FILE 


NA EME NAME
 

HQSMODEL HQSMODEL.PAS 


BhSEIN 	 HOSMODEL.PAS 


S-OL-E'R 	 HUSMODEL.PAS 


KRPUF 	 WRAFUP.MOD 

HQSMODEL.PAS 

DESCRIPTION
 

Main control routine. Declares global 
variables
 
and 
files, performs initialization and set-up,

calls solution routine 
for each year in simulation
 
per iod; aIIS final output routine.
 

CaIi;d fr-om HOSMODEL. Reads in base-year data.
 
Creates househcld classification matrj, 
.
 

Called from HQSlODEL. Control routine for annual
solution. Initializes; calls 
routines 	for annual
inputs, Lacloround transitions, policies, annual
 
outputs.
 

Called from HOSMODEL. Generates summary tables 
on
 
cumulative 	results 
for full 	simulation period.
 

Called from SOLVEYR. Reads in annual
 
background transitions data.
 

',EriNATRL 	",EhPN5RL.MOD Called from SOLVEYP. 
Simulates bact.ground
 
transitions.
 

E5PF,'I'1 	 HflNO E[..PfAS Called from SOLVEY , Simulates policy transitions. 

TE6P'HC 	 1HQSMODEL..P rS Called from SOLVEYR. Updates information on 
cumulative vacancies, allowing some units 	to

deteriorate dnd ultim.t!ly drop out of the stock.
 

YEfROI YLrROUT.MOD Called from
UT 
 SOLYE','R. 	Generates 
output tables From
 
annual solutions.
 

AFFORD 
 YEARNATR! M9D Called from YEARNATRL. Calculates maximum dwelling
 
value affordable 
for each income class, and
 
generates entry costs 
for each dwelling status.
 

NETNEW YEARNATRL.MOC Called from YEcRNATRL. Adds 
net new households to
 
the household clausification matrt,.., 
calculating
 
dwelling unit 
and resource implications.
 

REPLACE YEARNATRL.MOD Called from YEARNATRL. Calculates dwelling units
 
and resources 
needed to replace occupied units
 
that drop 
out of the stock.
 

TF[JrSTN YEARNATRL.MOD Called from YEARNATRL. Performs transitions of
 

existing 	dwelling units from one 
status to
 
another.
 

RESOURCE 	 YEARNATRL.MOD Called 
from YEARNATRL. Calculates cumulative
 
results 
of NETNEW, 	REPLACE, and TRANSTN.
 

EXPFDPML EXPFORM.MOD Called from YEARGOUT. Calculates impacts of an 
e.panded formal finance policy. 

INFRA-
STRUCT 

INFRASTR.MOD Called from YEARGOVT. CalcLIlates impacts of 
policy to extend adequate infrastructure to 

a 

existing settlements. 



SPROCEDURE FILE-~
 
~ ~'NANF N~AME 


t%2 
 >; 3: 

SITESSRV SITUERV.MOD Called frOp YEARGOV uaies ipac ts-o f-~ 

RE*E ETEiOtVC~e5
S fan 6rv'6 o'a-'rc cosrcin o 
REGTE ClledfromYEARGflUT. Calculates impacts ofaREGEN, OD 


policy to regu'l ar iz enure in squatter 

SUMPOL SUM1POL.MOD Called fr-om 
YEARGOVT. Calculates cumulative
 
impacts Of all policies 1nleffqct for the year,

and pr-oduces~summary. output tables.
 

INORALEPFRMMO aledfrmEXFOM.Rads input data for an 7 

FORM 
 xpandd for-mal finance.
 

ININFRA INFRASTR.MOD Called from,1INFRASTRUCT., Reads 
input data for an
 
infrastructure policy.
 

DEPLOY- INFRASTR.MOD 
Called from INFRASTRUCT. Controlsth'a:ofon

INFRA 
 of infrastructure.
 

INSITES 
 SITESRV.MOD Called fr'omSITESSRV. Reads input data for 
a sites 
and serviCe5,or direct construction policy,. 

DEPLOY- SITESRV.MvOo Cailed from SITESSRV. ControlsAealcaind 
SITESsites 
 and services or dir-ect construction units. 

INTEN REGTEN.MOD Called from REGTEN. Reads5 input data-for a~ lcy 
to regularize tenure.
 

DEPLOYTEN REGTEN.MOD 
 Called from REGTEN. Controls l'he ,allocation ofa
 
0policy to reguilarilze tenure: 

AFOD EXPFORM.MbD 
 Specialized versions ofoAFFORDar-e called from''

INFRASTR%&D, EXPFO~RMAL, 
INFRASTRUCT, SITESSRV, and RETN 
I .<

HSITESRV.MOD 
 each case, AFFORD calculates maximum affordable,' h
REGT.EN. MOD levels of hous~lng investment, given thel te'rms o f ~ ?~ 
H the ~policy# being simulated.,4
 

ALLOCATE, EXPFORM.MbOD SPecialized versiofls of ALLOCATE are 
ca Iled fro m 
INF.RASTR.,MODI EXPFORIIAL, INFRASTRUCT, SITESSRJV and REGTEN ..In:9~y. .~ ,SIITESRV.MO, 'each case, A~LLOCATE distributes:opptnte -to,~~
REGTEN MOD participate in the-policy being .5imulated ac'ros5B 
 ~ 

eligible'cells inthe household classificationp~< V ~ma r-ix
 

"1 7 -2 
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ANNEX A:
 
RUNNING THE MODEL WITH A HARD DISK OR
 

ON A PC WITH ONLY ONE DISK DRIVE
 

Chapter 4, which explains how to 
run the Housing Quality
 
Model, assumes 
that you have a PC with two floppy disk drives.
 
In 
this standard PC environment, you will typically keep the
 
diskette with the program command files 
in drive A:, while
 
diskettes with data 
files are inserted into drive B:. 
 The
 
Housing Quality Model also 
runs effectively on 
PCs with hard
 

disks, as well as 
PCs with only one disk drive. This Annex
 
outlines modifications to 
the step-by-step instructions in
 

Chapter 4 that you should adopt if you have a hard disk 
or a
 

single-drive PC.
 

Running the Housing Quality Model with a Hard Disk
 

If you have 
a PC with a hard disk, we recommend that you
 
copy all of the files on the diskette labeled HQM DISK #1 --


COMMAND FILES int: 
a directory on your hard disk. 
 For
 
illustrative purposes, assume 
that you have created a directory
 
on your hard disk called HQM (MD \HQM) and that you have copied
 

the HQM command file diskette into this directory. 
Now enter
 

this directory (CD \HQM) whenever you want to 
issue the HQSMODEL
 
or HQSDATA commands, invoking the Housing Quality Model 
or the
 

data pre-processor.
 

Now you can insert the diskette labeled HQM DISK #2 
-- DATA
 
FILES 
into your floppy disk drive, and follow all the remaining
 

instructions in Chapter 4 without modification. These
 

instructions assume 
that data files are stored on the B: drive,
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and the 
first time your PC finds 
a reference 
to the B: drive, it
 
will prompt you 
to
 

Insert disk into drive B: 
and hit return
 
If you hit [RETURN] in response to 
this prompt, the floppy disk
 
drive will be 
treated 
as your B: drive for 
the remainder of 
the
 
session, arid 
both the Housina Ouality Model and the data pre­
processor will 
read and write data files to it.
 

Running the Housing Quality model 
on a Single-Drive PC
 
If your PC only has 
one 
disk drive, we recommend that you
 

follow the 
instructions in 
Chapter 4, keeping data files on
 
separate disks from the HQM command files, 
and --
 in effect -­
pretending that 
the command files are 
in drive A: 
and the data
 
files are in drive B:. 
 Your PC will 
go along with this pretense,
 
prompting you to 
change 
the diskette in 
the single drive. For
 
example, starting with the 
command file disk 
in the disk drive,
 

invoke the pre-processor by typing
 

HQSDATA
 
Now select main menu option 1 (Edit Base Input Data File), 
and
 
enter TEST.BAS 
as the name of 
the file you want to modify. Since
 
the pre-processor assumes 
that data files are stored on the B:
 
drive, your computer will issue the following prompt:
 

Insert disk into drive B: 
and hit return
 
Put the HQM data disk into the disk drive and hit [RETURN]. 
 Your
 
PC will 
now treat its single drive as a B: 
drive rather than an
 
A: drive, and you can 
follow the remaining pre-processor
 
instructions in 
Chapter 4 without modification. 
The same process
 



A-3 
will apply when you run the Housing Quality Model; on the first
 

reference 
to a file on the B: 
drive, your PC will 
prompt you 
to
 
put the B disk in the 
single drive, and it will then 
treat this
 

drive as 
the B: drive.
 



ANNEX B: 
ILLUSTRATIVE MODEL OUTPUT
 



TOTAL RESOURCE REQUIREMENTS tin million!) -- 1986
 

For the Sector 275.8Z 
Formal Financ.ng 72.70 
Saving5/lnformal 203.12 
Govt. SubBcie5 0.00 

For Owner-Occupant5 207.15 
Formal Finencing 72.71 
Saving/Informal 134.45 
Govt. Sub5idje5 0.00 

For Unit Landlord5 68.67 
Formbl Financing 0.00 
Saving/Informal 68.67 

Gzvt. Sub}idie5 0.00 

SVINGS/INFORMfL FINANCING AS % OF INCOME -- 1986 
OWNERS WITH CLEAR TITLE 

DWELIING STATUS 
INCOME perm-pa55 perm-fall 5em1-p355 5emi-fail imprv--pa5s imprv-fall 
low A 1.07 2.44 3.90 0.00 1.56 0.23 

2 0.89 1.81 3.48 0.00 0.94 0.12 
3 0.83 1.56 87.05 0.00 0.95 0.08 
4 0.88 1.66 4.78 0.00 0.46 0.06 
5 1.47 2.55 33.25 0.00 0.3 0 .l5 
6 -1.42 2.94 27.6s 0.00 0.30 0.04 
7 -0.51 3.06 E2.85 0.00 0.2S 0.03 
8 0.24 3.05 93.91 0.00 0.00 0.00 
9 0.79 2.98 57.07 0.00 0.00 0.0I 

high 10 1.47 2.43 0.00 0.00 0.00 0.00 

SAOiINGE/INFORMAL FINAiNCIN& AC I OF INCOME -- 19EE 
OW1NERS WITHCUT CLEAR TITLE 

DUELLING STATUS 
INCIOME perm-pasE perm-foil 5emI-pa5 semi-fail imprv-pa5s imprv-fail 

low 1 1.39 2.44 27.40 0.00, 1.66 0.23 
2 1.24 1.79 41.28 V.00 2.94 0.12 
3 1.72 2.20 99.70 0.00 0.99 O,@E 

4 1.80 2.23 91.99 0.00 0.46 0.06 

S 2.30 2.76 77.S4 0.00., 0.36 0.0S 

6 2.3S 2.89 1B.E C.00.30 0.3e 1.04 
7 2.38 2.99 80.64 .00 0.2S 0.03 

6 2.43 3.0S 75.55 0.00 0.20 0.03 

9 0.00 0.00 0.0e, 0.00 0.00 0.00 

high 10 Q..C Q. O .Q' 0.00 0.00 0.00 



-- 

NET NEW DWELLING UNITS CONSTRUCTED -- 1986
 

DWELLING STATUS
 
perm-pa55 perm-f1±l sem1-ps5s 
 semi-fail imprv-pas5 imprv-fa8l


343 2117 717 340 
 75 319
 

ROOM RENTERS Bf DWELLING STATUS 1986
 

DWELLING S'TATUS

perm-pas5 perm-f8al 
 5em,-pass semi-fil imprv-paes imprv-fall


number 0 0 0 
 0 0 
 0
per'ent 0.00 0.00 
 0.00 0.00 
 0.00 0.00
 

ROOM RENTERS Bi INCOME CLASS 
-- 196
 

INCOME CLASS
 
low 


high
1 2 3 4 7 6 ' 1number 0 0 0 0 0 0 

10 
0 0 0
 

percent 0.00 0.00 
 0.00 0.00 O.0C 0.00 
 0.00 0.00 0.00 0.00
 



HOUSEHOLDS by INCOME AND TENURE -- 1986
 
tcountrow percent,col percent)
 

TENURE 
INCOME secure owners squatters 
low 1 4366 3090 

2E.26 20.00 
7.50 5.71 

2 3543 6180 
22.93 40.01 
6.08 11.43 

3 1444 12359 

9.35 80.00 
2.46 22.86 

4 1555 12359 

I(.06 80.00 
2.67 22.86 

5 3279 9269 
21.23 60.0@ 
5.63 17.14 

6 4936 6180 
31.95 40.00 
8.48 11.43 

7 7342 3090 
47.n3 20.00 
12.61 5.71 

8 8860 1545 
57.35 10.00 
15.21 2.8E 

9 )OH7 0 

5.30 0.00 
17.32 0.00 

high 10 12627 0 
63.03 0.00 
22.02 0.0e, 

tcial 52.3s S4e7Z 

unit 
renters 


7994 

51.74 

18.95 


572R 

37.07 

13.58 

1646 


10.65 


3.90 

1535 


9.94 

3.64 

2900 


18.77 

6.8s 

4333 


26.05 

10.27 

5017 

32.47 


11.89 


V-04 
32.65 

11.96 


5362 


34.70 

12.71 

2622 


16.97 


6.22 

4?i78 

room renter5 total 
0 15449 

0.00 
0.00 

0 15449 
0.00 
0.00 

0 15449 
0.00 

0.00 
0 15449 

0.00 
0.00 

0 15449 

0.00 
0.00 

@ 15449 
P.00 

0.00 
0 15449 

0.00 

0.00 

0 15449 
0.00 
0.00 

b 15449 

0.00 
0.00 

0 15449 

0.00 

0.00 

0 



HOUSEHOLDS BY 
INCOME AND'DWELLING STATUS 
-- 1966
 
(count,row Perc(ri, 
col percent)
 

DWELLING STATUS
INCOME perm-pas5 perm-fal 
seirn-pa5b 5emI-fai! 
mprv-pa ssmprv-fall 
 totl
low 1 3255 3806 3241 1815 
 565 2765 1544921.07 24.64 
 20.96 11.75 3.66 
 17.90
 
4.44 
 7.69 20.35 25.67 34.37 
 39.13
2 4696 47S2 
 2796 1256 386 
 1523 15449
30.40 
 31.02 16.1.0 6.13 2.50 
 9.66

6.41 9.66 
 17.55 17 .7b 
 23.47 21.S5
35 P S 5199 2670 1156 
 266 10BE 5449


32.69 ;33.6S 17.28 7.49 
 1.65 7.03

6.89 t10.50 16.76 
 16.37 17.37 
 15.37
4 5486 5793 
 2316 1031 
 198 
 626 15449
35.5i ,7.50 
 14.99 6.67 1.26 
 4.09
 
7.49 
 1.70 14.54 14.58 
 12.02 8.85
S 7135 568 
 1740 70S 39 
 143 16449
46.19 36.8e 11.27 4.57 0.25 0.93

9.74 11).48 10.92 9.96 2.35 2.03705] 5936 
 1380 
 436 
 97 542 15449
45.66 36.44 
 8.93 2.83 
 0.63 3.519.63 1)1.99 8.66 
 6.17 5.92 
 7.67
7 7474 663 
 729 290 60 
 213 15449


4E.3E :43.2 
 4.72 1.8B 0.39
i0.20 ii3.49 4.56 4.10 

1.3c 
3.66 3.277 !I o' 381 155 14 
 77 15449
56.77 139.17 2.47 
 1.00 0.03 0.50


11.97 12.22 2.39 2.1 0.85 1.0;9 3619 4339 433 166 0 91 1544963.56 01.97 
 2.81 1.06 
 0.00 0.5313.40 9.97 
 2.72 2.35 0.00high 10 1.2914511 636 
 244 56 v 0 15449
93.93 4.12 
 1.5b 0.3E 0.0 0.0014.61 1.28 1.53 0.0 
 0. 0.00ictal 73250 9522 1E32 7 7 E4C 767 

K?
 



CHF NEW CONSTRUCTION -- 1986
 

Houeeholds 


Pertlcipating 


Income number 

low 1 
2 

6 
6 

3 S 
4 

s 6 
6 3 

7 0 

8 0 

9 0 
high 10 0 

Total 34 

percent 

18.00 

18.00 


18.00 

18.00 


18.00 

10.00 

0.00 


0.00 

0.00 

0.00 


100.0 


ALL POLICIES COMBINED -- 1986
 

Hou5ehold5 

Participating 


Income number percent 

low 1 66 16.91 
2 70 17.39 
3 71 17.76 
4 74 18.55 

5 75 18.84 

6 42 10.52 
7 0 0.00 
6 0 0.00 

9 0 0.00 
high 10 L 0.00 

Iotal 40e 100..0e, 

SCHEDULED UPGRADES -- 1986 

Hou~ehold5 Achieving
 

Acceptable Dwb
 

number percent 

6 18.00 
18I.00 

8 18.00 
6 18.00 

6 18.00 
3 10.00 

0 0.02 

0 0.00 
0.00 

0 0.00 
34 100.00 

Hou5ehold5 Achieving 
Acceptable £iw5 

number percent 

29 15.49
 
32 16.94 
34 18.39
 
36 19.02
 

34 17.98
 

23 12.18
 
0 0.00
 
0 0.00
 

0 0.00
 
0 0.00 

I87 10C.0c
 

Household5 achieving fully acceptable unit5
 

due to past 

Incco;re Number 
low 1 0 

2 0 
3 0 
4 0 
5 0 
6 0 
7 0 
8 0 
9 0 

h:,gh 10 0 
total 0 

program participation)
 

Fercent
 
0.00
 

0.00
 
0.00
 
01.00
 
0.0Q,
 
0.00
 
0.0e 
0.00
 
0. 00 
0.00. 

100.00
 



ANNUAL AES0U0C.F REDLOIREMENTS Utn mj ) on!) 

Tota] Sector Owner-Orcupont5 Unit Landlords 

Totai 
Formal Financing 
Saving5/Informal 

Govt. Subsidies
39 S7 

275.82 
72.7 , 

203.12 
0.00 

207.15 
72.70 

134.45 

0 

68.67 
0.00 

88.67 
.000.Q 

Totl 
Formal Financing 

Savings/ilnorft;] 

Govt. Subsidies 

276.45 
75.70 

202.75 

0.00 

210.01 
75.70 

134.31 

0.00 

68.45 
0.00 

68.45 

Total 
Formal Financing 

Seving5.1nformal 

v. Susidies 
1889 

Total 
Fcrmai Financing 

Saving,/Informa] 
Gc,,t. Sub5idies 

276.26 
75.00 
202.28 

.00 

279.22 
75.00 

204.22 

0.00 

208.06 
75.00 
133.06 

0.00 

210.27 
7S.00 

135.27 

.00 

68.23 
0.00 

88.23 

0.00 
@ @ 

68.95 
0.01 

66.85 

Total 
Fcrmal Financing 

Savings/informa! 

8ztStsii~0.00v 

282.5] 

72.00, 

2]O.S1 

211.87 

72.00 

139.87 

0. 10 

70.64 

0.00 

70.64 

V0.00 

Total 
Formal Financing 
Savings/Informa] 

6cvi. Subsidies 

1392.2S 
370.40 

1021.88 

0.00 

1047.3S 
370.40 

676.9S 

0.00 

344.93 
0.00 

344.93 

0.00 



INCREASE IN PERCENI FULmVi 


Decile 1986 


IOL, 1 19.479 
2 28.906 
3 31.199 
4 34.094 
5 4S. 0,0 

6 
 44.659 


7 
 47 706 

s 56.259 

9 
 63.OSS 


highlo 93.80S 


TOTAL 68603] 


pcni 0.464 


MEASURES OF EFFICIENCY FOR 


Total Investment 


Increa5e in Number
 
of Acceptable Units 


Total Investment per
 
NewAccceptabIe Unit 


G~v't Sub- idy P!er 

New Acceptable Unit 

T)Oie Nimber of
 

Folicy Participants 


Tctal Program
 

E,.penditure 


Totaj Program
 

Eyperiiure per
 
Feri;ciparnt 


Percent Di5tribution of 


FormeJ Finence 


GEvernmer:l Sub!' ,
 

ADFOUATF UNITS 

1990 GAIN 

25.775 6.296 
34.7;4 8.828 
36. 6 5.762 
39.524 5.429 
49.747 4.744 
48.786 4.119 

5S.631 3.10S 
58.637 2.379 
65.222 2.326 
94.326 O.S21 

9)489 22867 
0.5@5 0.040 

]966-1990 

1392260i78
 

22887
 

60832
 

0
 

121
 

10399998
 

e542
 

Inve5iment:
 

so 


