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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 isg
not intended to satisfy the curiosity of a programmer, but rather
to enable arulysts 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 Mcdel’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



worksheets for recording
Model.

Chapter 5 instructs
Quality Model, providing

and modifying Model data

input files are complete.

of the Model may require

1-2

data items for subsequent entry into the

users on the operation of the Housing

step-by-step instructions for entering

files, and for running the Model wh=>n
In addition, since a full application

hundreds of data files, chapter &5 offers

some suggestion on file management conventions. And finally,

chapter 6 outlines the structure of the HQM computer programs for

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

modifications.
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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 nsed 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 guality 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,



and in interest rate trends, but the Model does not attempt to
represent supply behavior endogenously or to simula“e 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 dwelling qguality,
and analyzes transitions by households between tenure and
dwelling quality classes under various government progrems.
Second, the model operates on ar 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 trarnsition of households from unacceptable
dwelling and infrastructure conditions tc acceptable ~onditions,
rather than on more abstract, continuous measures of housing
guality. 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 made explicit,

often proves to be as useful as the model results themselves.



In this section, we describe the model in considerable
detail, including data requirements, solution steps, and model
cutputs. First, we outline the background transition compornients
of the Housing Quality Model, which comprise the core of the
simulation process. Then, we discuss the model’s specification
of housing assistance policies, including (1) expanded formal
financinyg, (2) infrastructure upgrading 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 role. Moreover, many dynamics affecting
housing conditions and investment levels persist whether or not
government intervenes to addr.: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-~dimensional matrix for classifying
households. Each cell in the matrix represents the intersection

of a particular income class, tenure category, and dwelling

<



status. The model classifies income by decile. Then, for each
decile, households can fall into one of four tenure categories:

l) 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 adeqguacy 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 houseliolds 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



Institute Housing Market Simula*ion Model (Turner snd Scruyk,
1985). Specifically, since an actual number of houscholds is
entered int> each cell in the classification materi:z, and since
any number of actual households can be shifted betwscn coils,
policies that affect only a small fraction of housccholds can be

accurately represented.

2.1.2 Annual Transitions Data. The wodel sisvlates Tour

general types of background transitions that *he wmodel. These
represent changes that occur regardless of government housing
activities, and that can affect the discribution of houscholds
acrose tenure and dwelling status categovics os well as the
allocation of resources within the housing scetos. 7o simulate
background housing quality transitiou}, the model veguires
exogenous estimates of the rates at which theso chianges occur.
In thinking about these data reqguisaments, howoever, it is
helpful to keep in mind that initial iraucition estimates will
almost certainly be somewhat judgements), and chaé they can be
revised through a model calibration prncess. [a other words,

model users are required to come up with initial guecners at the

various transition rates, and can then ravise

make the resulting model ocutputs more coasiste:
exogenous information about housing guality, new copstruction
levels, and housing investment. Finally, it is important to note
that the model concerns itself with net changes in the

distribution of households across cells in the household
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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 be incorporated for any year in the simulation
period if there is reason to expect such a discontinuity to
occur. Moreover, as discussed further in a subsequent section,
governaent policies can affect any or all of these transition

data.

2.1.3 Solution Steps. The model operates on a ycai-by-year

basis. In other word -, it starts in an initial year with the
base data proeovided, vpdates these data =2ch year based on snnual
transition estimaves, and reports the year’s outcomes. Some
cunulative totals are retained for reporting purnosces, but, for
the most part,., each year’s solution is sclf-contained.
Therefore, this description of colution steps refers to a single
year’s simulation.

Adjust real incomes. Using the exogencusly provided
estimates of real income growth, the model inflates mesn income
for each income decile. If only a single growth rate 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 tenvre/dwelling status cells within an income class

Note that, as

will experience the same change in mean income

i

real inceomes increase, the implied values of "entry level"



discussed below -- dwelling units azlso increase, since these
values are based on arffovdability calculations.

Simulate net changs in the auvaber of houscholds.  This step
uses exogenous estimates of the net change in the nunbor of
households to update the number of hou-cholds requiring shelter
of various types. The focus here is nob on fhe dynamics of
individusl houschold mobiticy into ond out of a scctor or between

cells in the hovsebeld classification matiis. ather, the model
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focuses on the net och

nge in the numbesr and resources of
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households secking shelter.
As discussed carlier, a user of the model must specify the

number ¢f not new houschelds for cach income Lonurs classg The

“

model then allocates these newcomers caeong dwell re statug
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categories cocording to the base peried houschold distvibution.
In other words, if 50 percent of decile 1 owners initially occupy

ermancent unitn with unacceptable infrastvucture chen 50 percent
’

of the incoming «
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ccile 1 owners are assigned to this
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status cach year.
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When houscholds are added to a particular cell, the model

1

computes the implied level of investment required to house these

1 ~

"newcoma g . In other words, a&s the number of households

increases, resovices must be generated in the housing zector as a

whole to pay for the incremental units. Ac this stage, tha model

1s not concerned with the scurce of funds for additional units;

a

it mevely cecords the resource requirements gererated for each

0

cell in the bouseheld clessification matrix. A later zolution



step concerns itself with the allocat

among sources of funds.

The bhackqground components of the
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households entering and/or leaving zach tenure/dwelling status
category. To the degree that the number of incoming households
exceeds the number of outgoing households for any dwelling
status, the production of new dwelling units will be required. A
subsequent solution step is responsible for final calculations
regarding the net level of new construction in each dwelling
status category. 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 requirements 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 cf dwelling units at
the beginning of the current year, a fixed proportion of the
units in each status must be repleced 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:ns, unless the capitalized value of income available for
housing investment is higher. 1In 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
2xogenously specified dwelling transition rates, the model shifts
dwellings between cells, keeping track of owners’ net resource
requirements. Transitions are performed for one income/tenure
category at a time. These transitions do not generate new
dwelliny unit production requirenents, because they are all
assumed to be accomplished by means of upgrading. 1In other
words, for each transition, some number of units is simply
subtracted 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 initial dwelling status ancd the investment level in the
target status.l This effectively sets a household's "egquity" in
ite prior dwelling status at the lower bound, and may therefors
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 at least the entry cost,
and may be higher if the capitaiized 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 househoids without
creating the need for new construction in subsequent years.

Vacant units are retained in the system for two full years before
they start to decline in quality. Specifically, after standing
vacant for two full years, permanent units become semi-permanent,
semi-permanent uvnits become improvised, and improvised units drop
out of the stock.1

Compute total investment requirements. 1In 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 specified

l. 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 are significant. Therefore, the model is
currently designed to lump savings and informal firancing
together. 1If reliable data could be generated tc 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, oh 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 savings/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 houscholds are able to mobilize for housing investment.

The issue of what is included in the Housing Quality HModel'’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 ~=xact 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.



2-13
It is very possible that a significant share of a nation’'s
housing improvements may be achieved through continuous
incremental upgrading that yields shitts n dwelling status only
after a nuaber of years. In such cases, the Housing Quality
Model will actually come gqulte close to reflecting the true

situation, since a small

9]

hare of units will pe shown to shift
status each year, with the resource cost for each transitional
unit roughly equal Lo the value of the accumulated upgrades
required to achieve the transition. Only the Iecources 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 Simulating»gpﬁggqunt Activities

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

1) Expansion of formal housing finance. This type of
policy can take many forms, ranging from an increase in the
volume of loans issued without any meaningful change in
terms to a targeted lending program with subsidized interest
rates.

2) Provision of infrastructure, with recipients paving a
fixed proportion of the total cost. Earmarked financing
could accompany such a proarvam, 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. Like the
previous two types of policy, sites and services oy direct
construction may be accompanied by an earnarked pcol of
housing finance.

4) Regularized tenure projects, in which squatters and/or

renters are offered title to the land they are occupying.

Again, tenure regqularization programs may be accompanied by

earmarked loan pools to enable participants to finance the

purch- =2 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 hcuseholds. On the basis of
this exogenous information, the model then allocates the
available assistance among households, and simulates the
resulting transitions in tenure and dwelling status. Like the
background transitions, these calculations arec 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 activitics essenitially
superimposed on top of the naturally occurring background
transitions. A Model user may, however, wish to change some of
the data elements required by the Model’s background components
in light of policies being simulated. For example, a policy of
financial reform would be expected to change interest rates

throughout the housing sector, while other policies might affect

income growth rates.



Although the data requirements and solution steps differ
somewhat for the various types or government intervention, all
four share the same basic solution algorithm. 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 housiag 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 hiousehold investment, loan terme, 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. 1In 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 houzehold classification matrix to
ensure that households in this cell can afford to satisfy
the minimum requirements of the program. For example, a
low-inceme group might be designated as e jible even though
its income is too small to support a mort. je loan at the
specified terms. The model tests 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. 1If
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. 1If 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
hcuseholds in the cell, and on the maximur. level of
savings/informal finance that households are aszumed 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
highzst tenure/dwelling status category they can afifcod.

4) Increment investment and new construction totals. DBacged
on the level of participation in the program, and on the
changes in dwelling status achieved by pavticipants, the
model computes the numbzr of new dwellings built and the
total level of housind investment made as a result of the
Program.
2.2.2 Expansion of Formal Finance. The expansion cf formal
loans fcr housing can take many forms. At one extrene,

government policies could work to eupand the volume of loans

available and could continus to allow existing private lenders to

1~

allocate these funds with no ~hange in lendiag practices or
terms. At the other extreme, goverument could take on tha role
of raising and leading funds for housing investment, subsidizing
interest rates and targetting leans to households not already
served by private lenders. Of course, many possible approaches
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. 1In 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
loéins is to be allocated and on what terms. Exhibit 2.1

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

Most of these terms are self-explanatory, but - few merit
additicizl discussion. The market racte of interest should
reflect the actual cost of fuacs to tLhe lender. In combination

with the programmatic interest rate, this market rate ig used to
EXHIBIT 2.1:
LOAN TERMS FOR EXPANDED FORMAL FINANCE POLICY

Aggregate Amount 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 =~hilization rate represents the maximum
downpayment households can be expected to raise from savings and
informal financing in recponse tn the program’s opportunity.
This rate reprosents a share of annual incone. Finally, the
required dwelling status identifies the iowest . x1ling status
participants can occupy ~- in this case, a perm:ent structure
with acceptable infrastructure.

In addition to these loan terms, a user must cpecify the

expected allocation of loans among the cells in the household

classification matrix. 1In other words, what share of loans are

expected to go to each income/tenure/dwelling status cell? The



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 formal financing terms
and eligibility, the model allocates the available funds among
¢ligible households and records the resulting changes in tenure
and dwelling status, using the basic solution process cutlined

above.

2.2.3 Provision of Infrastructure. Policies of thig kind

involve government provision of adequate infrastructure secrvices
to areas lacking such services. To participate, a household must
pay a fixed portion of the cost of the infrastructure provided,

"adeguato

and all recipients are assumed to shifi to an

infrascructure” dwelling status. In s2dition, somne recipients
will presumably be prompted to raise suiiiciont funds to achieve

meaningful improvements in dwelling ouslity as vell, thereby
shifting from semi-permanent to permancur dwoelling uaits.
Infrastructure crograms may be accompanied by ecarmarked
pocls of formal financing. i earmarked loans accombany the
prevision of infrastructure services, all parvticipants are
assumed to receive loans. If formal financing is not explicitly
provided in conjunction with the infrastructure program,
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 wilth inadequate infrastructure arg end up with
adequate infrastructure. FEeyond these two built-in aisumptions,
the user controls the zlioration of assistance, and (he terms of
any eermarked financing ovailable. Exhibit » cresencs tne

rogram terms user must specify zach vear for an infrasivucture
Y Y

cu
t=n

program. The cost of o structural upgraae refers to the

additional costs partizipants must incur to convert semi-
permanent dwelling units to parmanent status. Soms participants

will pe able to afford such upurades inmmediately. Of those that

EXHIBIT 2.2:
TERMS FOR INFRASTRUCTURE POLICY

Number of Units Programmed for Services
Required Household Contribution
Government Graat
Cost of Stiuctural Upgrade
Share of Participants Achieving
Structural Upgrade After 1 Year
Years
Years
Years
Years
Maximum Savings/Informal Mobilization
Terms for Earmarked Loans

(G2 K ~NR TSI )

cannot, the user specifies the share expecied 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 assic.xnce among cells
in the household classification matrix.

Based on the user’s specification of the allocation and
effectiveness of infrastructure assistance, the woudel dispenses

the available funds by providing adequate infrastructure to

eligible households, and records the resulting changes in

o



dwelling status. No changes in tenure status are assumed to

occur.

2.2.4 5ites and Services or Direct Construction. This type

of policy encompasses a fairly wide range of programs, all of

ISRy

1
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e
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winich include the sale of Zully~-servi Lo participating
households. Under a sites and services proavan, o pactial
structure may also be provided, or only ¢ foundarbion and "wet

core” for subseguent congtruction. Under o divect consitruction

ucted
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programw, & fully adequate dwelling unit iz conpletoly
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wuzehold ourchases the site.  whus, cully sdequat
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infrastructure is always provided avtomati

by, waile ths amount
of dncuvemental investumoni reguired to achicve §0lL struciural
adeqguacy differs botwecn progran variancs.  Fo: any particular
sites and sorvices or divect construction prograa, the conit to
participants is assumed to he Fiued. A3 For indvasiructure
policivs, zarmarked financing may accompany a siltes and scrvices
or divect constructicn program. Othesivise, housohelds’

e oltained

i
o

investment in their new properities are zssumed
entively {rom savincs/inuasoal Livancing., Bacnusz severa
variancs of ihis policy type are poscibile, nucss can call for the
implemcntation ¢f wore then one sites and services or direct

. 1At

constructicn program at the same i, fus, o perticular year’'s

housing intirvention strateoy micht include 2 direct constiruction
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nd

program tazrgetted to onc incowe group as well zs oz osites

services program targetted to lewer income houscholds.
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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 sites among eligible households according
to the user’s specifications, and records the resulting tenure

and dwelling status cheanges.

EXHIBIT 2.3:°
TERMS FOR SITES AND SERVICES FOLICY

Number of Units Programmed

Required Household Contribution

Government Grant per Unit

Target Dwelling Status

Target Tenure

Cost of Structural Upgrade

Share of Participants Achieving

Structural Upgrade After 1 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 secure 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 cos*%, and all recipients are assumed to shift to a "secure
owner" tenure status. 1in addition, some recipients will
presumably be prompted to raise sufficient funi %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 finaucing. If earmarked loans accompany the provision of

secure tenure, all participants are assumed to receive loans. If
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formal financing is not explicitly provided in conjunction with
tite infrastructure program, recipients are assumed to finance

theiir land purchases as well as any accomwnanying structural

improvements entirely out or savings/informal finance.

The specification of this type of policy zscumes that all

"

participants begin as squatters or unit venters and end up as
o R

secure ownaers. Beyond these two built-in assuwnpiions, the user

rry

controls th: allocation of assistance, and the terms of any

earaarked financing available. Exhibit 2.4 pre

ente Une program

161

Lerms & user must specify each yexr for an cenure regularization

1

tructural upgrade redervs to the

O]

progiram. The cost of a

additional costs parlicipants wust incur to convert semi-

EAHIDIYT 2.4
TERMS OR TEdORE POLICY

Number of Units Prograomed
Required Househald Contribution
Governmenit Grant
Cost of Structural Upgraas
Share of Participants schizving
Structural Upgrade After 1 Yesar
2 Years

3 Years
4 Years

5 Years
Maximum Savings/Inforinal Mobilization
Earmarked lLoan 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 sh cxpected to make this

o
o

cars. As for all

o

transiticn in each of the subseguent five vy
other policies, tenure program terms must be accompanied by the
expected allocatior of assistance among cells in the household

clagssification matrix.



Based on the user’s specification of Lhe all Location and
effectiveness of tenure regularization, the model dispenses the
available funds by providing secure tenure to eligible

households, wid records the resulting changes in tenure and

dwelling scatcus.

2.2.5

lutding a Compreh=nsive Housin

Strategy. Given the capability to irplement varions types of
housing policy, how does the model simulate o comproehensive
strategy for deploying housing resources?

As 2 ygeneval rule, policies should be vieved as
supplementing background transitions. In other words, the
background compuuents of the model are always solved Ffirst, and

then the increwmcntal impacts of public policies ace simulated.

o

Policies speciiied by the user are implemented one by-cne in each
sinmulaticin veay. The model keeps track of the auwber of
households iu cach cell that have received cach fovm of
assistance,. including formal financing. 1In addition, the model
records Lhe nuuwber of households achieving fully acceptable
housing througih participation in each policy. Thig includes all
participents wino shift from unacceptable dwellings and/or
infrastructure to fully acceptable units.

The model’'s annual solution algorithm will auke 5% possible
to specify an almost infinite variety of policy combinatioas. To
illustrate, & user might define a housing assistance strategqy
calling for major structural reforms in the financial system.

During the initial years, when these structural reforms would be

«

;
rV"
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taking place, reliance might be placed on direct public subsidy
mechanisms, such as infrastructure upgrading or sites and
services programs. Gradually, as the capacity of the financial
system expanded, “mpnasis night shift toward programs relying on
private sector formal financing for all but the lowest income
groups. Anothcr example of the nodel’s potential flexibility,
mentioned <arlier, could involve the svecificalicn of scveral
formal financing pools or ceveral sites and services progyams,
each torgeted at a particular group of housenolde .

Por any pachage ui housing assistance procvans, the model

—

o5 annual fab

o]
@
L
=
o
t

s showing of the number of houscholds
participacing end the number of households achieving improvements
in dwelling status. These estimates are provided for each
C

program ana for the combination of programs in operation in any

s

given yecuar. In addition, counts of hovscholds senleving vpgrades

due to posi program varcicipatison are oloo Droevided annuvally Tn
k L ) = J$ .

N
addition io these annual tables, the meodel nreduces a cumulative
summary of total yeur-by-yea. purticipetion in covernment
programs. [inally, for any housing assistance sioratogy
specified, the model reports total resource taguirements, the
relative contribution of formal financing, ovziameni suhsidies,
and savings/informal financing to housing sector resources, and

vear-end distributions of houscholds by tenure and dwelling

status for each income quintile.

A
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3. UNDERSTANDING THE MODEL RESULTS

The Housing Quality Mndel 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 ™les summarizing
the simulation period as a wholez. As explained in chaptef 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 vear, cr every perhaps every
fifth year, depending on how you plan to structure your analysis
of housing quality changes. The summary tables, which present
results for the simulaftion pericd 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 thzir 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
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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 =f 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 Resource Reguirements. This table presents the Housing
Muality Model’s estimates of the total investment resources
devoted to housing for the sector in the current year. 1In
other words, given the policy scenesrio 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 rezource requirement
contributed by formal finance, savings/informal finance, and

government subsidies. Finally, investment from each cof
these sources is allocated between owner-occuparts and unit
landlerds.

Savings/Informal Finance with Title and Savings/Infornal
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. 1In
other words, given the pclicy 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 rtather
strange values. Among lcw 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 inccme
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 unitc added to each dwelling status category,
net of units Jdropping 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 adeqguacy? This table can be used to
determine the condition of units being added to the housing
stock under alternative policy scenarior 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 serviceg?

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 ctock 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 nrocess of gradual
deterioration among vacant unjits and ultimately drops them
from the available stock.

Room Renters by Dwelling Status and Room Renters by Income
Class. These two tables report the total number of
households renting roems 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? wWhat is the condition of the housing units
ccrunied by theese room renters 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. 1in 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 cnd 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.



Under alternative policy scenarios, is the share of fully
adequate housing growing? 1s significant progress being
made at reducing the shave 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 can 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 guintile. 1In addition,
each table reports the number and distribution of households
achieving fully acceptable dwelling conditicns as a result of
their participation. "1 other words, for any policy, some
participants may already occupy fully adeguate 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 inadejuate to fully
adequate housing conditions, and how program berneficiaries are

distributed by income class.

3.1.3 Overall Policy Outcomes. The final set of annual

tables reports on the overall impacts of the comple.e 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

O



presents the total number of participants, and tl - distribution

of participants by income quintile. 1In addition, the table

3-5

reports the number and distribution of households achieving fully

acceptable dwelling conditions as a result of thejr participation

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

indicates how effective the total policy package is at shifting

households from inadequate to fully adeguate housing, and reports

the distribution of policy beneficiaries by Income class.

The second table describing overall policy outcomes reports
the number and distribution of households achieving fuily
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 regqularized
tenure, sites and services, or infrastructure upgrading may not
be able to afford to upgrade their dwelling units to fully
adeguate 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 emphosize 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
earliev in thiz chapter. The remainder of this section describes
each of the sumnary sutput -ables in turn.

Annual Resource Reguirements. This table presents the
Housing Quality Model’s estimates of the hotal 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
reguired for the housing quality transitions simulated by
the Model? The table reports the share of this total
resource requivement contributed by formal finance,
savings,/informal finance, and government subsidies.
Frrnally, investment from ecach of these sources is allocated
between owner-occupants and unit landlords.

Tncrease wn ¥ully Adeguate Units. This table summarizes the
improverenrt in housing quality over the simulation period by
presenting the number and percent of fully adequate units at
the beginning and end of the simulation period, as well as
the total iacrease and the increase in the share of fully
adequate housing units. 1In addition, the table presents the
distribution of fully adequate units across income deciles
at th= start and end of the simulation period, and shows how
the increase in the share of fully adeguate units varies by
income class.

Heasures of Hfficiency. This table presents eight hey
measures of housing policy cfficiency for the simulation
period as a whole. These meacures include the following:

1) 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 $2);

the total government subsidy per new acceptablz unit

4)
(aggregate government subsidies divided by itenm #2);

5) the aggregate number of rolicy 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 Housing Quality Model’s data
requirements, identifies pussible sources or techniques for
generating these data, and provides worksheets for recording data
elements as they are prepaced. The section consists of three
parts. First, we define base yYear input requirements; secord we
define annual background transition data; and finalliy, we define
the data needed for various types of policy simulations. Chapter
1 explains how to create the data files on the micro-computer
fronmn 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 cei~qories:

1) Average income by decile

2) share of income available for liousing 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.



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. 1In many countries, incomes
are consistently underreported in household surveys, and it may
be necessary to adjust repcrted estimates upward, possibly using

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

all of these products, the total should correspond roughly to
estimates 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 quintiles. 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 guintile one.

Base Year Input Worksheet #1:
Mean Income by Decile
(in currency units)

Decile
Decile
Decile
Decile
Decile
Decile
Decile
Decile
Decile
Decile

HODOJOA UL W
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4.1.2 Share of incowe available for housing investment.

For each income decile, enter the share of income that is
available for capital impiovements or debt repayment for housing.
In other words, estimate the total share of in-om: zvailable for
hocusing, and then adjust this downward to reflect housiag
expenditures for day-to-day maintenance and cperations. The
value of contributed lebor and materials snould be included in
your estimates of total housing expenditures, if possible. The
idea is to generate the best possible estimate of the resources
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=l, and each of
the quintile values can be entered for the corresponding two
deciles, if necessary.

vuese Year Input Worksheet $#2:

Share of Income Available for Housing
(decimal numbers less than 1.0)
Decile 1:
Decile
Decile
Decile

2
3
4
Decile 5
Decile 6
7

8

9

1

Decile
Decile
Decile
Decile




4.1.3 Number of Households by Decile. Enter the total

numder of households in each decile. The number will prebably be
the same tfor each decile, but it is possible to define income
classes of differing size. Note, however, that if you redefine
ircome classes in this way, other inputs -- particularly income -
- would also have to be adjusted. The number of households in
cach decile should sum te the total households in the sector.
Base Year Input Worksheet 43:
Number of Households in each Decile

(actual number)

Same number in
each decile:

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




4.1.4 Distribution of households by decile, tenure, dwelling

status. For each income decile, enter the joint distribution of
households by tenure and «welling status. i, cach decile, vour
entries must sum to 100 percent. Generatiing these distributions
almost certainly requires access to household survey duata, in
which households have been as:ed about their incowmes, tenure, and
housing conditions. If no data set containing 2ll of the
relevant information items is available, t is necessary to piece
together the necessary distributicns from independent aata
sources. For example, one date set may provide croeoss-tobulations
of income by tenure and house value, while anccher provides the
distribution of house values by dwelling quality and
infrastructure categories. After vgenerating an estimated
distribution of households by decile, enure, and dwelling
status. che 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 i#4:
Distribution of Heuseholds hy Tenure
and Dwelling Status in each Decile
(percentages)
Decile 1:
Perm-Pass Perm-Fail Semi-Pass Semi-Fail Imp-Pass Imp-Fail
Secure Owvners:
Squatters:

Unit Renters:
Room Renters:

Decile 2:

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




Decile 3:

Perm-Pass
Secure Owners:
Squatters:
Unit Renters:
Room Renters:

Decile 4:

Perm-Pass
Secure Owners:
Squatters:
Unit Renters:
Room Renters:

Decile 5:
Perm-Pass
Szcure Owners:

Sguatters:
Uriit Renters:
Room Renters:

Decile 6:

T Perm-Pass
Secure Owners:
Squatters:

Unit Renters:

Room Renters:

Decile 7:

T Perm-Pass
Secure Owners:
Sguatters:

Unit Renters:

Room Renters:

Decile Bi

Perm-Pass
Secure Owners:
Squatters:
Unit Renters:
Room Renters:

Decile 9:

Perm-Pass
Secure Owners:
Squatters:
Unit Renters:
Room Renters:

Decile 10:

Perm-Pass
Secure Owners:
Squatters:
Unit Renters:
Room Renters:

Perm-Fail

Perm-Fail

Perm-Fail

Perm-Fail

Perm-Fail

Perm-Fail

Perm-Fail

Perm-Fail

Semi-Pass

Semi-Pass

Semi-Pass

Semi-Pass

Semi-Pass

Semi-Pass

Semi-Pass

Semi-Pass

Semi-Fail

Semi-Fail

Semi-Fail

Semi~Fail

Semi-Fail

Semi-Fail

Semi-Fail

Semi-~-Fail

Imp-Pass

Imp-Pass

Imp-Pass

Imp-Pass

Imp-Pass

Imp-Pass

Imp-Fail

Imp-Fail

Imp-Fail

Imp-Fail

Imp-Fail

Imp-Fail

Imp-Pass

Imp-Fail

Imp-Pass

Imp-Fail




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 housing unit. 1In 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 annuzl 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 Kobiliation Rate
(decimal number, less than 1.0)

Share of Annual Income
Mobilized from Savings/Informal



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 case all of the annual data 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 Cdst 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 increase (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 Trancsition Data Worksheet #1:

Income Growth by Decile

(decimal numbers)

Same rate for
each decile:

OR

Decile
Decile
Decile
Decile
Decile
Necile
vecile
Decile
Decile
Decile

H YO oo~JdMhhues o+

/i

2



4.2.2 Number of new households by declle. Enter the net

increase (or decrease) in the number of households in each
dezile. 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+tchold formation, anrd 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 tor all deciles -~ the total increase in households
expucted fur the vear divided by 10. Negative numbers can be
entered for any or all deciles if the sector iz expected to
experience net population losses.

hAnnual Transition Dat.a Worksheet §2:

Increase in Households by Decile

{actval numbers)

Same number for
each decile:

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




1.2.2 Tenure distribution of new households. For each

decile, enter the share of new households in each terure
category. To illustrate, you might indicate that low income
newcomers to the sector are expected to be either room renters or
squatters, while affluent n:weomers are most likelv to become
Secure owners, Alternatively, you might assume that the tenure
distribution of newcomers mirrors the tenure distribution of
existing households in the sector.

Annual Transition Data Worksheet #3:

Tenure Distribution of New Households by Decile
(decimal numbers)

Secure Unit Room
Owners Squatters Renters Renters

Decile 1:

Decile 2: -

Decile 3: T T

Decile 4:

Decile 5:

Decile 6: T

Decile 7:

Decile 8: -

Decile 9:

Decile 10:

-11



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
1s difficult for households to achieve fully adequate
infrastructure services. 1In addition, improvised units are
typically defined as structures that cannot reasonably be
upgraded, if this is the case, then ve would expect no upward

transitions from these status categories. wmote, that the

[N

depreciation of existing dvelling units is simulated separately;
these data deal with upwerd transitions only,

Estimating these transition rates can be very difficult.
One possible approach is to compare successive Censuses to

for a fixed cohort

determine how the quality distribution chanacs
of dwelling units. However, this level of detail may not be
available from published data sources, and you may have to rely
on the sstimates of knowledgeable observers of local housing
conditions.
Annual Transition Data Worksheet #4:
Dwelling Status Transition HMatrix

(decimal numbers)

Start of End of Year Status Categories:

Yr Status Perm-Pass Perm-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-Fail 0.0 0.0 0.0 0.0 0.0
Semi-Pass T 0.0 0.0 0.0 0.0
Semi-Fail 0.0 0.0 0.0
Iimp-Pass 0.0 0.0
Imp-Fail 0.0




4.2.5 Interest rate, dwelling replacement rate, and dwelling

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

rate for capitalizing incowe available for hcusing investment.
This should generally 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
prevailing, ncminal interest rate for mortgages would be the
appropriate data item to enter here. However, wherc a large
share of households rely on savings/informal financing sources or
on incremental upgrading, it is less obvious wha%t 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 Mcdel 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 45:
Interest Rate and Replacement Rate
(decimal numbers)

i{nterest Rate
Replacement Rate

Dw Inflation Rate

v()\'

Y ‘ N



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 deciles, to secure owners, and to fully adequate

awellingg.

The data pre-processor for the Housing Quality Model --
discussed in the next chapter -- can help you construct an
allocaticn scheme from your base year household classification

matrix. Specifically, ycu can indicate the share of formal

=

financing to be allocated to vach decile, and identifv tho
tenure/dwalling status categories that receive financing. Using
this information, the pre-processor will cenerats 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.



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 households:

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

i
i
il
i

Share allocated to decile 2: B
Allocation among decile 2 households:

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

i
|
R

i

!
I
i

il

!

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

Perm-T.s5s Perm-Fail Semi-Pass Semi-Fail Imnp-Pass Imp-Fail
Secure Owners:
Sguatters:
Unit Renters:
Room Renters:

i
l
|
il

Share allocated to decile 4:
Allocation among decile 4 householids:

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

il
il
|




Share allocated to decile 5:
Allocation among decile 5 households:

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

6:
households:

tlocated to decile

Share =
All

Perm-Pass Perm-Fail Semi-Pass Semi-Fail Imp~Pass
Secure Ovners:
Squatters:. o » L

Ry

IR EREEN

Unit

Soon

to decil

Zhare allocated @
decile 7

Allocation among

households:
Perm~-Pass Perm-Fail Semi-Pass
Secure Cunors:

Squatters:

Unit Renters:

Room NHoenters:

to decile
decile 8

allocated
2A0Ng

Share
households:

Lllicecation

Perm--Foss Pornm~Fail Semi-Pass

to decile 9: L
decile 9 households:

sLed
Among

Perm-Pass Perm—-Fail Semi-Passg

owners:

Secure

Imp-Fail

Inmp-Fail

Imp-Fail

Imp~Fail

Sguatters:

Unit Renters

T e Lo m qm gm
nonTers

Roon

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

Perm-Pass Perm~Fail Semi-Pass
Secure Owners:

Imp-Fail

Squatters:

Unit Renters:

Room Renters:




4.3 Policy Data Requirements

The Housing Quality Model simulates any number of policies
in any given year. The uzer 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 cach 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, as well

as a worksheet for preparing alloca.ion data for any policy.



4.3.1 Terme¢ for expanded formal finance. For each pool of

funds available for housing finance, specify the lending terms

that «ill apply. Definitions of these items ar provided below.

Forwad Finoneo Policy Perms Worksheet

Aggregate volume of loans, curiency units:
Interest rate, decipal number:
Market interesi vat decimal vunber:

Repoaywanit vociod VEa s
Luo\;i$. rerage loon anount, currency units:

Sinmorme) nmobilization rate, decimal number:
et o dwelliing statuyg:

L cort o of target du
wiwum oo aumount, curr
dan Lming 1o o-value vat

PSR

lling, curreucy units:
ney units:
to, decimal number:

e
e
]
1

Cafinitiong

Aydgregate voluna of loans, currency units: the total volume of
funds available for tending.

Interest vate, aecinmal number - the annual interest rate
particiosints will be charged o1 their loweps.

decimal nuwboar: the annual interest rate

N

Marhket int-reoase :
Lypically chavged fJor comnparable loans, or an cstimate of the
gconomic cart of funds to the lender. This item is used to
determine hov auch the program costs in terms of 1nterest
subzidirs,

period, years: the number of years over which the loans
repald,

sxpected avurage loan amount, currency units: on average,
sroximately how much is each participating household expected

Savings/informal wobilization rate, decimal number: the fraction
of annual income that hOU"FhO1d" with the opportunity to
Darrjc'natw in this policy are expected to ﬂob111ze [rom savings
and informal financing sources. For example, if households are
expected to be able to mobilize the equ1valent of about 3 months
income for housing inves stment, enter .25,

rget dwelling status: the integer code that identifies the
worst dwelling status that participating households will achieve
through this program.



CODES

1: permanent structure, adequate infrastructure

2: permanent structure, inadequate infrastructure

3: semi-permanent structure, adequate infrastructure
4: semi-permanent structure, 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 uvnits: maximum loan that will be
grantecd under this progran.

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

(decimal numbers): Year 1
Year 2
Year 3
Year 4
Year 5

i

Savings,/Informal mobilization rate, decimal:

If the infrastructure upgrading program is accompanied by an
earmarked pocl of loan funds:

Aggrogatc voluine of loans, currency units:
Intercst cate, decimal number:

Market intecest rate, decimal number:
Repayment period, vyeavs:

Expected avernge loan amount, currency units:
Maxinum loan amount, currency units:

Maximum loan-to-value ratio, decimal nunber:

Defiaitions
Number of particivating households, actual number.

Household contribution, in currency units: the capital
contribution a household must make in order to participate in the

program. MNote that a houschold 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: 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.

20
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Savings/Informal mobilization rate, decimal: the fraction of
annual income that hcuseholds with the opportunity to participate
in this policy are expected to mobilize from savings and infornal
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
ecoromic 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.

Y
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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 :
Househcld 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 ~ T
Year 4 T
Year § T

Savings/Informal mobilization rate, decimal:

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

Aggregiate volume of loans, currency unitg:

Interost rate, decimal number:
Market interest rate, decimal number:
Repayment period, years:

Expected average loan amount, currency units:
Maximum loan amount, currency units:
Maxinun loan-to-value ratio, decimal number:

Definitions
Number of barticipating households, actual number,

Household contribution, in currency units: the capital
contribution a household nmust 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 houschold participating in the program.

Cost of structural upgrade, currency units: for participants
whese current dwellings are semi-permanent, the cost of upgrading
to permanent materials,

Share of households upgrading structures in subsequent years
(decimal numbers): fronm the pool of participants whose

dwellings are semi-permanent and who cannot afford the full cost
of upgrading to peérmanent materials in the current vyear, 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 fromn 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 brogram 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 thisg program,

Maximum loan-to-value ratio, decimal number: maximum leveraging
that will be allowed under this progranm.



4-24

4.3.4 Terms for sites and services or direct construction.

For each sites and services 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: L
Grant, currency units:
Target dwelling status: .

Target tenure status:
Cost of structural upgrade, currency units: . i
Share of households upgrading structures in subsequent years

(decimal numbers): Year 1
Year 2
Year 3
Year ¢4
Year 5 ~

Savings/Informal mobilization rate, decimal:

If the program to reqularize 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 progran.
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CODES

: permanent structure, adeqguate infrastructure
permanent structure, inadequate infrastructure
semi-permanent structure, adequate infrastructure
semi-permanent struclture, inadequate infrastructure
improvised structre, adequate infrastructure
improvised structure, inadequate infrastructure

[oaNE 2 NN VU RN S

Target tenure status: the integer codec that identifies the tenure
that househodls will achieve through this program.

CODES

l1: secure 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 offord 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 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 lcans.

Market interest rate, decimal number: the annual interest rate
typicelly 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?

25
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Maximum loan amount, currency units: maximum loan that will be

granted under this program.

Maximum loan-to-value ratio, decimal number:
that will be allowed under this program.

maximum leveraging

4-26



4.3.5 Allocation data for policy simulations. For each

policy to be implemented in a given year, the user must specify
ont only the policy terms (deilined 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 Lere should reflect your best estimates of what types of
households will actually participate in a prog am. Thus, it
should reflect affordabiiity 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.iucated to each decile, and identify the
tenure/dwelling 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 households:
Perm-Pass Perm-Fail Semi-Pass Semi-Fail Imp-Pass Imp-Fail

Secure Cwners:
Squatters:

Unit Renters:
Room Renters:

Share

Securs Owne g

Squacters:

Unitv enters:
Room Renters:

Sharo

Allocation

Perm-Pass
Secure Ovnerss
Squatiers:
Unit
Roomn

TY ey A e e e
Raentoers:

Rencaers:

Perm-Pass
Secure Owners:
Squatters:
Unit Renters:
Room Renters:

Share allocated to decile
Allocation among decile &

Perr—~-Pass
Secure Owners:
Squatters:
Unit Renters:
Room Renters:

allocated to decile
anong decile

allocated to decile 2:
Allecation among decile 2

héusehglas{_

Parm-Fail Semi-Pass

3:
3 households:

Ferm-~Fail Semi-Pass

le 4: ]
4 households:
Perm-Fail Semi-Pass

5:
households:

Perm~-Fail Semi

3.

Semi-Fail Imp-Pass Imp-Fail

Semi-F [l Imp-Pass Imp-Fail

Semi-Fail Imp-Puss Imp-Fail

"emi-Fail Imp-Pass Imp-Fail




Share allocated

to decile 6:

Allocation among decile 6 households:

Perm-Pass Perm-Fail Semi-Pass

Secure Owners:
Squatters:

Unit Renters:
Room Renters:

Share allocated

to decile 7:

Allocation among decile 7 housecholds:

Perm—Pass

Secure Owners:
Squatters:

Unit Renters:
Rocm Renters:

Share allocated

Allocation among decile 8

Perm-Pass

Secure Owners:
Squatters:

Unit Renters:
Room Renters:

Share allocated

Allocation among decile 9

Perm—-Pass

Secure Owners:
Sguatters:

Unit Renters:
Room Renters:

Share allocated

Perm-—-Fail Semi-Pass

8;
households:

to decile

Perm-Fail Semi-Pass

9:
households:

to decile

Perm-Fail Semi-Pass

to decile 10:

Allocation among decile 10 households:

Perm-Pass Perm~Fail Semi-Pass

Secure Owners:
Squatters:

Jnit Renters:
Room Renters:

Semi-Fail

Semi-Fail

Semi-Fail

Semi-Fail

Semi-Fail

Imp-Pass

4-29

Imp-Fail

Imp-Pass

Imp-Fail

Imp-Pass

Imp-Fail

imp-Pass

Imp-Fail

Imp-Pass

Imp-Fail




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 you starc, there are several critical

prerequisites:

Hardware You need an IBM PC or PC compatible micro-

5-1

computer with at least 256X internal memory. Your PC can be

confiqgured with one floppy disk drive, two floppy disk
drives, or a floppyv disk and a hard disk.

Software You need the standa:d P operating system -- PC
DCS or MS DOS in version 2.0 or higher. 1In 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 te turn on
your PC, access files from the disk drives, format new
diskectes, 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 once vou have created the necessary data sets.
Note that the diskette labled "HQM Disk 2" contains the data
files you n2ed 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 simulaticns, 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. 1Instructions 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.



5-2

5.1 Creating 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 fur every vyear;

a policy terms file and a policy allocation file for every
policy in every vyear;

a simvlation control file for every year in the simulation

period;
The Housing Qualicy Hodel 1s accompanied by a pre-processing
package Uthot helps you create and rodify these data sets.
This packove prowpcs You to enter or modify the information from
the various Input duts worksheets provided in chapter 4, creating
the filzs erpeciod by the fousing Quality Model.

Insert the disk labeled QM DISK 1 -.. COMMAND FILES into the
A drive of your PC, and insert a disk for data files into the B
drive. TInvoke the preprocessor by typing

BOSDATA

The preprocessor’s main menu will now appear On your screen:

HOUESYNG QUALITY SIMULATION MODEL
DaTA ENTRY AND PREPROCESSOR PROGRAM

Please sclect one of the following:

Edit Base Input Data File

Edit Annual Transitions Data File

Edit Formal Finance Policy Terms File
Edit Infrastructure Policy Terms File
Edit Sites and Services Policy Terms File
Edit Tenure Policy Terms File

Edit Policy Allocation File

Edit Simulation Corirol File

Change default input file drive from B:

L OGS b
vvvvvvvvv

0) Exit preprocessor program

Please enter your choice:
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The first seven opticens offered by this menu correspond to the
categories of input data discussed in chapter 4 of this manual.
Option #8 helps you set wp a fiie of control commands that tells
the Housing Quality Model which data files to use for a
particular simulation year, and which output tables to produce.
Finally option #9 enables you to indicate that data files are
stored somewhere other than on Lhe disk in your PC’s B: drive.
See Annex D for instructions on running both the pre-processor
and the Housing Quality Model on a single disk-drive system or on
a system with & 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 maiii menu

options in turn.



5.1.1 Main Menu Option 1: Edit Base Input Date 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 ideatify the
base inpnit data file you are creating. For example, let us
create a new base input data file called INBASE.186. Since no fiie
of this nem: exists on the disk in the B: drive, the program
will respond:
File B:INBASE.186 cannot be found.
Do ,ou want to create a new file? (v/n)

When you respond to this prompt by enterinyg ¥, a file will be
created with all variables initialized lo zero values. Next, a
new menu will appear, offering options that correspond to the
the Housing Quality Model’s base input data requirements:

Compenents of file INBASE.186:

1) Income by decile

2) Share ci income available for housing
Number of houscholds by decile
Distribution of households by decile, tenure, dwelling

Savings/Informal financing mobilization rate
Entry costs at beginning of simulation

U= W
N Nt etV gyt

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) ————e——eo

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 0ld value

Decile 1:
At this point you type in the mean income for decile 1 from base
input worksheet #!, 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.



5.1.1(b) Base input option 2: Share of income available for
housing

When you select this component, the following display will
appear:
——————— Share of income for housing (decimal) ——————eq

Before revision:

Decile 1: 0.000
Decile 2: 0.000
Decile 3: 0.000
Decile 4: 0.000
Decile €E: N.000
Decile 6: 0.000
Decile 7: 06.000
Decile 8: D.000
Decile 9: 0.000
Decile 10: 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 1:
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
$O 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 follouwing:

——————— Number of households -—-—-—-—we-

Before revision:

Decile 1: 14778.000
Decile 2: 14778.000
Decile 3: 14778.500
Decile {4: 14778.000
Decile 65: 14778.0600
Decile 6: 14778.000
role 7: 14778.000

1le 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.

\4



5.1.1(d) Base input option 4: Distribution of households by
decile, 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 0.000 0.000 0.000 0.000 0.000
Renters 0.000 0.000 0.000 0.600 0.000 0.000
Room Renters 0.000 0.600 0.000 0.000 0.000 0.000

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

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 basge 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



5-9
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 ¢f them. When you are satisfied
with your entries for thi: decile, respond with Y to the prompt

Are new values correct (y/n)?
The following prompt will appear:

Choose number of decile to be edited,

Press [RETURN] to edit decile 2

or enter 0 to end editing.
This allcws you to start entering data for the next decile. This
process continues until vou have entered data for 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 inputl data menu.
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.1.1(e) Base input option 5: Savings/Informal financing
obilization 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 currzncy units) ———ee———.

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 cpportunity to modify any or

all of them.



5-12

5.1.1(qg) 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. 1If 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 INBASI:
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 YOUu an opportunity to create another file
exactly like the ore 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. TIf

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

menu.



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 the disk in the B drive, the computer
will respond:

File B:INYR.187 cannot be found.
Do vou 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 cowponents of the Housing Quality Model’s data
requirements for an annual transitions file:

Components of file INYR.187:
Income Growth by Decile
Interest Rate
Number of New Households by Decile
Tenure Distribution of New Households
Existing Dwelling Transition Rates
Replacement Rate
Dwelling Inflation Rate

Volume of Formal Financing
Natural Allocation of Formal Financing

W3 UN WM
N N Nt et Nt Nt e v mgt®

Enter choice of component to modify of "0" to exit
You can select these components in any order, by entering the

desired numbe: 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?
I1f each of your income deciles (annual transitions worksheet #1)
has the same rate of income growth, then answer ¥, 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) ~——eeeaa

Before revision:

Decile 1: -0.005
Decile 2: -0.005
Decile 3: -0.005
Decile 4: -0.005
Decile 65: ~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 chaige 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 “ransitions

menu,
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5.1.2(c) Annual trensitions opticn 3: Number of New
Households by Decile

When you select this component, the computer will respond:

Do you want to assign a common value t> 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: 6713.600
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 B8: 6713.000
Decile 9: 6713.000
Decile 10: €713.000

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

dezile.



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

When you select this component of the annuval transitions
data file, the following display will appear:
Before revisions:

Tenure Distribution of New Households (as decimal)
Sec-Own Squatter Unit-Rent Room-Rent

Decile 1: 0.000 0.000 0.000 0.000
Decile 2: 0.000 0.000 0.000 0.000
Decile 3: 0.000 0.000 0.000 0.000
Decile 4: €.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 0.0C3
Decile 7: N.000 0.000 0.000 0.000
Decile 8: 0.000 0.600 0.000 0.000
Decile 9: 0.000 0.000 0.000 0.000
Decile 10: 0.000 0.000 0.0cC0 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 ecach percentage from annual transitions 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 on the

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 opporturnity to change any or all of

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

the prompt

Are nevw values correct (y/n)?
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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 Seni-Fail Impr-Pass Impr-Fail

Perm-Pass: 0.000 0.000 0.1000 0.000 0.000 0.000
Perm-Fail: 0.000 0.090 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 0.009 0.000 0.000 0.000 0.000
Impr-Pass: 0.000 0.000 0.000 0.000 0.000 0.000
Impr-Fail: 0.000 0.000 0.000 0.000 0.000 0.000

Lo you want to modify dataz
When you respond to this prompt with a ¥, 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 [RETUKN] 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, vou 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, respoind 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 tnis option, the following prompt will

appear:
Current Volume of Formal Financing is:0.000

Enter new value, (in currency unitg) or press [RETURN] to keep
old value:

When you enter the appropriate value (from annual transitions

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

menu.

//



5-21

5.1.2(g) Annual transitions option 7: Dwelling Cost
Inflation Rate

When you select this option, the following prompt will
appear:

Current Dwelling Cost Inflation Rate iz:0.000
Enter new value, (as decimal) or press [RETURN] to keep old value:

When you enter the appropriate value (frow annual transitions
worksheet #5), you will be returned to the annual transitions

menu,
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[84]

5.1.2(h) Annual transiticns 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 valuve, (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 Generating Precedure?
The allocation file generating procedure will use the household
classification matrix from any base input file you specify to
determine the ailocation 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:

Allécation 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 tep deciles. 1If the shares you have entered do not sum
toc 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. MNext, you will be prompted to indicate which tenure

graups receive formal finance:

Enter "1" if tenure group will receive allocation;
Enter "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 "1" jif 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



5-26

5.1.2(j) Annual Transitions 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 want Lo save current version? (y,/n)

You must answer with a ¥ in order to szve 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 ¥, the following prompt
will appear:

Enter £ile name of ovtnpet file, or press [RETURN] Lo keep INYR:
This is your opportunity to change the name you gave to the file
2t the beginning of ¢he session. or, if vou have bean modifying
an existing file, to save the new version in a file of &
different name. After you enter a namec {or press [RETURN] to
keep the original name), you will be prompted fc: a file
extenscioun:

Encter extension of file INYR:

You must enter the file exztension you want to use for this annual
transicions data file: hitting [RETURN]} at this point will not
keep the extension yeu originally specified. Next, the following
prompts will appear on the screen:

New file has b2en successfully stored as INYR.186

Do you want to cveate 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. 1In 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:

Fnter name 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 example, let us
Create a new policy terms file called FRMA.127. Since no file of
this name exists on the disk in the B: drive, the computer will
respond:

File B:FRMA.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 Terme File———m————mee—

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): 0.06G0
Target Dwelling Status (as integer 1-6): 0.000
Minimum Cost of Target Dwelling : 0.000
Maximum Loan (in currency units) : 0.000
Maximum Loan to Value Ratio (decimal) : 0.004

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,

oy
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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 version? (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.



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 Flle to be edited:
Type the name of your policy allocation file, or a new name for
the policy terms file you are creating. For exawmple, let us
create a new policy terms file called INFA.187. Since no file of
this name exists on the disk in the B: drive, tho computer will
respond:

File B:INFA.187 cannot bie found.
Do you want to create a new file? (y/n)

When you respond to this prompt by entering v, a file will be
created, with all variables initialized to zero values. Next,

the following prompt will appear:

Before revision:

Number of Households : 0.000
Household contribution (currency units): 0.000
Grant (in currency units): : 6.000
Cost of Structural Upgrade : 0.000
Svbsequent 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 Mcbilization Rate : 0.000
Earmarked Loan: Aggregate volume : 0.000
Interest rate : 0.00¢C

Market interest rate : 0.000

Loan term : 0.000

Estimated Average ‘oan : 0.000

Maximum Loan : 6.000

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 hilt [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 vou 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.



5.1.5 Main menu option 5: Edit Sites and Services Policy Terms File
5 {

When you select this option from the pre-processor’s main
menu, you will be prompted for a file name:

Enter name of Sites & Services Policy Terms ¥ile to be edited:
Type the name of vour policy allocation file, or a new nime for
the policy terms £ile you are crecating., For exanple, let us
create 2 newv policy terms file called Stvx.187. Since no file of
this name exists on the disk in the B: drive, the computer will
respond:

File B:33498.187 cannot bo found,
Do you want to create a new file? {(y/n)

When wou respond to this prempt by entering ¥, a file will be
created, with all varvriables initialized to zero values. Next,
the following prompt will appear:

e § 1 0 &3

{0

rvices Policy Terms File-——rmmm—m—mew

Before revislion:

Nuwber of jlcuscholds : 8.000
Househnld contribution (currency units): C.000

Grant (in currency units): 3.000

Target Dwelling Status {(integer 1-6) : 0.60G
Target Tenure Status (integer 1-4) : 0.CG0
Cost of Structural Upgrade : 0.000
Subsequent yr upgrade rates: Year 1 : 0.006
Year 2 : 0.0060

Year 3 : 0.000C

Year 4 : 0.0600

Year 5 : G.0G0

Savings/Informal Mobilization Rate : ¢.000
Earmarked Loan: Aggregate volume : 0.0G0
Interest rate : 0.000

Harket interest rate : 0.000

Loan term : 0.6G00

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 [RETURN] to go on tc the next entry.
When you have completed the lisc of pclicy terms, the new values
will be disnlayed aaain. as above, and you vill have another
opportunity to change any or all values. Finally, when you
indicate that a1} values are correct, the following prompt will
appear:

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

You must answer Y in order toc 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.



5.1.6 Maln Menu option 6: Tenure

Policy Terms File,.

When you select this option

menu, vou will be nrompted for a

Enter nane of Tenurse Policy
Type the noame of your wolicy @
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File B:YENA.187 cannol be
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.187.

the

tound.

s file? (y/n)

file will be

zero values. Next,

G.000
.00
6.000
0.000
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.000
.00¢C
000
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Loan term :
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Do you want to cnange those
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a new name for

computer will
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Since no file of
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When you respond with a Y, you will be prompted for each entry in
turn. Simply type the appropriatc 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 allccation 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:

Pile £:ALPOL.100 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,
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
determine 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 allncation file generating
procedure. To invoke this procedure, answer Y to the
above prompt, and the following display will appear:

Allocation Pile 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 zeroces
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 io indicate which tenure

groups will receive assistance:

Enter "1" if tenure group will receive allocation;
Enter "0" or [RETURN] otherwise.

Secure owners:
1f gecure owners receive assistance, enter 1, otherwise, enter 0.

Next you will be prompted to indicate whether squatters, room



5-38
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 acceptable 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 prempt 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.

Becaus~2 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. 1In 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 last two digits of the year to which they
apply. For example, 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 ¥, a file will be

created, with all variables initialized to zero or null values.

Next, a new menu will appear, oftering options that corregpond 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.86:
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 §1: 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 c-ontents of these tables):

—————— Enter 0 to 5kip, 1 to Review, and 2 to Print-—————-

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 : 0.006
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
Saving¢s/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
koom 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

| RETURN) to retain the 0 value if you do not want to review or

print all of the tables. Now the program will proceed down the

RN
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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
vyear (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 vour 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.
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5.1.8(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 optiar enables yYou 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 ruspond to the above prompt with a Y,
the following display will appear:

| Type | Title | Terms [ Allocation |
Policy 1:
Now enter the integer code identifying the first policy’'s type:
Expanded Formal Finance
Infrastructure Upgrading

Regularized Tenure
Sites & Services or Direct Construction

N

Next, enter a title (up to 10 characters) that will distinguish
this policy. Then c¢nter the name of the 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). BRoth 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.

W

N\



Then enter 0 in response to
list will be completed. At
be displayed again, and you
change or delete any or all

simulation control menu.
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the prompt for policy type, and the
this point, all of your entries will
will have another opportunity to

of them before returning to the
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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 Lo the simulation control wenu, and the following
prompt will appear:

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 simulation control
file will not be saved on the data disk. When you ancwer Y, the
following prompt will ~ppaar:
Enter file szme of nutnult file, or press [RETUKDN) to keep HA:
This is your opportunity to change the name you gave to the file
at the beginning of the session, or, if you have peen modifying
an existing file, to save the new version in a file of a
different name. After you center a name (or press [RETURN] to
keep the original name), you will be prompted for a file
extension:

Encery extension of file HMA:
You must enter the file extension you want to use for this
simulation control file; hitting [RETURN] at thig point will not
keep the extension you originally specified. WNext, the following
prompts will appear on the screen:

New Eile has been successfully stoved as B:iah.806

Do you want Lu create another clone from this version? (y/n)
This prompt gives vou an opportunity to create another file like
the sne you have just entered, giving it another name. VYou will

probably want to use thisz option to create simulation control



files for multiple years in which the same or similar policies
are in effect. If you answer Y, you will be returned to the
simulation control 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 tne main pre-processor

menu.
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2.2 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 period;

a policy terms tile and a policy allocation file for every
policy that is %“o be simulated in any given vyearv;

a simulation control file for every year in the simulation
period, referencing the annua’ transitions dota file for the
current voar and any policy tiles applicable in the current
year.

The previous zection of this chaprer (section 5.1) oxplains how to

generate these data files. This section provides instructions on
running the roedel, and uses the following £iles for illustration:

INBASE.186: base input data file for the metropelitan sector
of Honduras, 1986.

INYR.186, IMYR.187, INYR. 188, INYR.189, ITWVR.190: annual
transitions data files for the metropolitan sector of
Honduras, 1986-1990.

FRMA.186, FRNMA.187, FRMA.188, FRMA.189, FRIA.190: policy
terms files for a home improvement lending proqgram for the
metrepolitan sector of Honduras, 1986-19¢0.

ALFRMA.100: policy allocation file for the home improvement
lending program for the metropolitan sector of Honduras.

MO.86, 1M0.87, 10.88, MO.89, M0.90: simulation control files
for a policy scenario encempassing a home improvement
lending program and a new construction program for the
retropolitan sector of Honduras, 1986-1990.
These files are provided for illustrative purposes on the disk
labeled HQM 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 hes 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 heninning 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 simulation:
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, Al.84, A1.85, etc., answer: 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:FHO

From now on, the Model proceeds without any help from you.

However, as it completes each year’s simulation, it will display
tables cn rhe screen and on your printer. Evactly what appears
on the screen and on your printer depends on whal tables ave
selected for review or for printing in your simulation control
files. Any table that you selected for review will be displayed
on the PC monitor, and you will have an opportunity to iandicate
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 beginnng 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—ng 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.188, INYR.189, and INYR.190.

All files containing terms for expanded formal finance
policies should have names that contain the letters FRNM,
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 reqularization
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, nd the two digits in the file extension must
correspond to the simulation year.

\



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 implemented 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



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.

W



EXHIBIT 6.1:

HOUSING QUALITY MODEL PROCEDURE DEFINITIONS
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VARIABLES

DECLARED IN NAME DIMENSIONS DEFINTTION
SITESSRY POLICY - Terms for Siles & Services Policy
NUMUNITS Total Volume of Assistance
REQCONTRIB Required HH Contribution
GRANT Government Gran
TARGDW Dw Status after Participaiion
TARGTEN Tenure after Participation
INCINVEST Lost of Incremental Improvemnts
UPGRDRATE 5 Rate of Future Structure Upgrds
MAXSIMOB Ma~ Savings/Informal Mobilizatn
LOAN Terms for Loans
AGGAMT Aggrecaie Yclume
INTRATE Interest Rate
MKTRATE Marl et Interest Rate
PERIOD Loan Term
£S5 TAVG Estimated Average Loan Amount
MAXLOAN Masimum Loan Amount
MAXLURAT Ma~1mum Loan to Value Ratio
ALLOC 10 4 « Bi{Allocation of Sites & Srvc Asstnce
DERLOYSITES|SITESVALUES 1@ - 4 . BlAffaordable Financing for Policy
MAXAFFQORD Mar Affordabie Dwelling Value
SICONTRIB Savinge/Informal Contribution
LOAMAMT Formal Laoan Amount
AFFORD MANBORROU! 10 Mea» Aifordable Loan
fraom
DEPLOYSITESIELIG 12~ 4 « BlEligitiit. io Farticipate in Prog
ALLOCAHTE PARTHHS -~ Total Households Farticipating
from .
DEPLOYSITES|ACTPMT - Urscounted VYalue of Actual
Interest Payments on Lean
METPMT -- Drscounted Value of Interest
Payments at Marlet Rate
ZBSIDY -- Total Government Subs:dy




EXHIBIT 6.2:

DATA PRE-PROTCESSOR FROCEDURE DEFINITIONS



PROCEDURE FILE DESCRIPTION
NAME NAME

HQSCATA HQSDATA.PAS Main control routine. Desplays main menu of input
options and 1nvoles user s selections.

EASEMOD HQSC~ 1. PAS Called from HQSDATA. Creates or modifies the base
year 1nput data file.

TRANSMOD [HQSDATA.PAS Called from HQSDATA. Creatss or modifies the
annual transitions data f1'es.

FORMTMOL |HQSDATA.PAS Called from HQSDATA. Crestes or modifies files
defining the terms of expanded formal finance
policies,

INFTMOD HQSDATA.PAS Called from HQSDATA. Creates or modifies files
defining the terms of infrastructure policies.

SITESTMOD{HQSDATA.PAS Called from HQSDATA. Creates or modifies files
defining the terms cof sites and services or direct
construction policies.

REGTMOD HQSDATA . PAS Called from HQSDATA. Creates or modifies files
defining the terms of policies to regularize
tenure.

ALCTMOD HQSDATA.PAS Called from HQSDATA. Controls the creation or
modification of files defining the allocation of
policies among cells in the household
classification matris-.

ALLOCATE |HQSDATA.PAS Called from ~LCTMOD. Prompts user for information
on desired allocation. Uses base year household
matrix to complete allocation.

READBASE |HQSDATA.PAS Called from ALLOCATE. Reads base year household
classification matrix.

The remaining HQSDATA s:hroutiner are general purpose 1nput procedures,
involed by all the major control routines listed above.

ASKEYN PART1.MOD Prompts the user for a yes/no answer and checks
the response for errors until a valid response is
given.

ASKINT PART1.M3D Prompts ithe user for an 1nteger value and checks

for a valid response.

READWD PART1.MOD Prompts the user for & real number and checks.For
a valid response.

OPENEXT PART1.MOD Requests the name of a file extension, and opens
the appropriate 1nput file.

OPENQUT PART1.MOD Requests the name of a file ewtension, and opens
the appropriate output file.

RDARRY PART1.MOD Reads a three-dimensional array into memory.

0

\



PROCEDURE FILE DESCRIPTION
NAME NAME

WETARRY PARTL.MCD Writes a three dimensional array to a specified
file.

MODLNMNR PARTL.MOD Uisplays a one dimensional array, for on-screen
editing.

DECMGD PARTL.MOD Prompts user for modificatione to a itwo
dimensional array.

MODARRAY [ PARTL.MOD Prompts user for modificalions to a three
dimenstional array.

INITI] PART.MOD Initializes a one dimensional array of integers to
Tero values.

INITR FARTL.MOD Initralizes a one dimensional array of reals to
zero values.

INTITY FARTL MO [nitralizes a three gimensional array to zero
values.

TESTSUMR |FARTL . MID Sums an array of real rumbars and returns a ‘lag
1f the sum 1s nct equal to one.

TESTSUMA | FARTT . MOG Teste 3 three gimensional array to determine
whether components sum correctly.

PRMNTTST

'PHRTI.NOD

[Prlnts a tert file.




EXHIBIT 6.3:

HOUSING QUALITY MODEL VARIABLE DEFINITIONS



PROCEDURE FILE DESCRIPTION (
NAME NAME

HQSMODEL |HQSMODEL .PAS |{Ma:n control routine. Declares global variahles
and files; pnerforms inttiralization and set-up,
calls solution routine for each vear 1n simulation
peri1od: zalls final output routine,

BASEINM HUSMODEL .PAS (Called from HOSMODEL . Reads 1n base-year data.
Creates househcld classification matrya.

!

SOLVEYR HQSMODEL .PAS [Called from HGSMODEL . Controi routine for annual
solution. Initializes; ralls routines for annual
inputs, baclground iransitions, policies, annual
output=.

k-

WRAPUF WRAFUP . MOD Called from HQSMODEL. Generates summary tables on
cumulative results for full simulation period.

YEARTN HQSMODEL .FAS |Called from SOLVEYR. Reads 1n annual
background transitions data.

YEARNATRL

i

YEARNATRL. MCD

Called from SULVEYR.
transit:ons.

Simulates baclground

~

L EAREI

HOEMODEL . FAS

Called from SOLVEYR, Simuleates policy transitions.

rEARUAC

HOUSMODEL .PAS

J
i
|

Called from SCLYEYE. Updates i1nformation on
cumulative vacancies, allowing some units to
detericrate and ultimataly drop out of the stock.

YEARDOUT

YEAROUT . MOD

Called from SOLVYEYR. Generates outnul tables from
annual solutions.

AFFORD

YEARNATR! . ™MD

Called from YEARNATRL. Calculates maximum dwell
value affordable for sach Income class, and
generates entry casts for each dwelling status.

ing

NE TNEW

YEARNATRL . MOC

Called from YEARNATRL. Adds net new households to
the household classification matri«, calculating
dwelling unit and resource tmplications.

REPLACE

YEARNATRL . MOD

Called from YEARNATRL. Calculates dwelling units
and resources needed to replace occupied units
that drop out of the stock.

TRANSTN

YEARNATRL . MOD

Called from YEARNATRL. Performs transitions of
ex1sting dwelling units from one status tg
another.

RESOURCE

YEARNATRL .MOD

Called from YEARNATRL. Calculates cumulative
results of NETNEW, REPLACE, and TRANSTN.

EXPFOPMAL

EXPFORM.MQOD

Called from YEARGOUT. Calculates impacts of an
exnanded formal finance policy.

INFRA-
STRUCT

INFRASTR.MOD

Called from YEARGOVT. Calculates impacts of a
policy to entend adequate infrastructure to
existing settlements.
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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 intz 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: angd 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, and both the Housinag Quality Model and the data pre-

brocessor 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:. vour 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
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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.

ol
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ILLUSTRATIVE MODEL OUTPUT



TOTAL RESOURCE REQUIREMENTS (in million:) -- 1986

For the Sector
Formal Financ:ng
Savings/Informal
Govt. Subsidies

For Owner-Occupants
Formal Finencing
Savings/Informal
Govl. Subsidies

For Umit Lendlords
Formal Financing
Savings/Informal
Govi. Subsidies

SAVINGS/ INFORMAL FINANCING AS % OF

.8
LT
.12
¢.00
.15
2.7
.45
0.0
.67
0.09
.67
e.ev

INCOME -- 1986

OWNERS WITH CLEAR TITLE

DWELL ING STATUS

INCOME
low

perm-pass
1.07
.89
.83
.BE&
.47
.42
.51
.24
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.47
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SHUINGZ/ INFORMAL FINANCING
DWNERS WITHOUT CLEAR TITLE

perm-¥fayl
.44
.81
.56
.66
.5S
.94
. Q&
.05
.98

.43

Ac

sem1-pass  semi1-fail

DUELLING STATUS

INCOME
low

perm-pass

1.38
.2a
72
. B0
.30
.35
.3k
.83
.00
Ly

(TN (RS B AR FA IR - S RN By
O R R T N s

high 1

-
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perm-fal1l
.44
.75
.20
.23
.76
.85
.95
.05
vy
1y

3.9¢ 0.00
3.48 .00
87.05 0.00
4% 78 .00
33.25 .00
27.65 0.00
£2.85 .00
53.51 0.00
S7.87 .00
.00 .00
% OF INCOMZ -- 13%t

semi-pass semi-fajl
27.40 @.202
Li.28 ¢.0d
55.7¢ .00
£1.95 0.00
77.54 0.00
18E.(E o.a0
80.54 e.o0
7E€.55 0.0¢
e.oe Q.00
Q.00 e. a0

imprv--pass imprv-fail

1.Bb .23
.94 .12
.59 0.8
0.46 .06
0.38 0.05%
0.30 .04
2.25 .03
.20 .00
.00 0.00
.00 .00

imprv-pass imprv-fail

1.66 0.23
¢.9a 0.12
.59 0.0t
0.46 .08
D.385 .05
2.3¢ .04
®.2E 0.03
.20 .93
0.0 2.860
0. 00 6.00



NET NEW DUWELLING UNITS CONSTRUCTED -- 198§

DWELLING STATUS

perm-pass perm-fai] semi-pass semi-fal

3449 2117 717

ROOM RENTERS B DWELLING STATUS -- 198§

OWELLING STATUS
perm-pass perm-fai1l semi-pass
number o 0 (]

pernent Q.00 0.00 0.00

ROOM RENTERS By INCOME CLASS -- 1986

INCOME CLASS
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1 2 3 4 5
number ] (% ] ) ]

percent 0.92 ©.00 ©.20 @.v¢ ¢.0l ©.®

3340

semi-fa1l

0
0.00

75

imprv-pass 1mprv-fasl

319
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0
2.00
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3 19
0 "/
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o
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HOUSEROLDS By INCOME AND TENURE -- 1986
tcount,row percent,col percernt)

TENURE

INCOME sSecure owners squatters unit renters room renters total

low 1 4366 3059 7394 ) 15449
28.26 20.00 51.74 .00

7.50 5.7 18.95 .00 '

2 2543 B160 572R 0 15449
22.93 40,0 37.07 .00
6.06 11.43 13.58 .00
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9,35 B0.00 10.65 .00
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10.0b 50. 00 9.9a 0.00
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HOUSEHOLDS BY INCOME AND DWELL ING STATUS --

tcount ,row percerti,col percent)
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5.93

6.66

729
4,72
4.,SE
281
2.47
2.25
437
2.81
2.72
244

(r —

ur - .
U
ra o

1815
11,75
25,87

1256

5.132
17,76

11586

7.49
16.37

1931

b.E7
14 .58

706
4,57
9. 985
4286
2.83
6.17
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CMF NEW CONSTRUCTION -- 1986

Households
Particaipating
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Income number

[o]
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SCHEDULED UPGRADES -- 1866
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ANNUAL RESOURCE REQUIREMENTS

1886
Total
Formal Financing
Savings/Informal
bovt. Subsidies
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Forma) Financing
Savings/Informal
Govt. Subsidies
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INCREASE IN PERCENT FULLY ADFQUATE UNJTS

Decile 1986

Jow 1 15.479 25
2 26.906 34

3 31.199 36

4 24,094 39

S 45,007 49

6 428,669 48

7 47 706 =1

& S6.259 S8

9 63.055K BS
highl®d 93.805 94
TOTAL BEEY] 9
pcnt 0.454 o

1990

.77%
L7324
.8E]
524
L7487
. 7BE&
.B611
.637
L2242
.328

1383
.S0S

MEASURES OF EFFICIENCY FOR 1965-193p

Tetal Jnvestiment ¢ 1392280178

Increase 1n Number
of Acceptable Units 22687

Total Invesiment per
hNew fcceptable Unit BREZZ

Gov 't Subsidy FPer
New Acceptabie Umit D)

Total Number of
Folicy Farticipants 1216

Tctal Program
Erpenditure : 1033595¢
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0

Fercert Cistribution of Investmert:
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.828
.782
.42
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