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CHAPTER 1
INTRODUCTION

At present, DICP has a variety of problems regarding the management of
data in the city planning process. As a result, much of the data
collected aré not effectively integrated into the plan making efforts.
The JICA Study Team has pointed this out in its earlier report (Interim
1), and suggested that establishing an integrated data management system
for c¢ity planning, is an essential task for improving the rationality
and efficiency of the planning process inm DTGP. A Data Base Management
System (DBMS) based on modern computer technolegy has thus been
proposed. S

This Manual presents explanatory material on DBMS.
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CHAPTER 2

PURPOSE OF DBMS IN CITY PLANNING

A" DBMS does mnot consist merely of a computer (hardware) and
electronically stored data. . It is rather a “system" of process and
organization which collectively serves . the planners for their
" information requirements - in making a varlety of planning decisions. A
plan is_ a reflection of such Judgments, and it is clear ‘that these
judgments "should be based on an intérnally consistent’ information
system, therefore the proposed DBMS {s an indispensable catalyst to the
realization of an integrated data management system.

The develOpment of the DBMS, then, has to be promoted simultaneously in -
.- the following areas:

(1) Standardization of the City Plannlng Process: Standardization
of data formats, process and software through the improvement
of internal 1nformation network in DICP;

{2) Development of Applications Software: _ Statistical
proce331ng, analytical models and simulation techniques,

(3) ‘lntroduction of Computer System ' Hardware improvement and
expansion of computer network. : '

From a technical point of view, it is very important to consider what
the system will do. If the purpose definition is ambiguous, many
changes mway have to be made during the system development :

Therefore, the purpose should be clearly deflned Regarding: the Data;
Base Management System, it goes without saying that DBMS has the power
to improve the existing systenm, "besides, DBMS could create a new
information network and more detailed standard city planning procedures

In addition, the DTCP has been struggling to prepare general plans
Therefore, to cope with is situation; it is gravely necessary to improve
and strengthen the existing systems as soon as possible for the purpose
of ‘carrying . out these plans effectively -and smoothly. Taking into
consideration the environment of DBMS, the purpose should be deflned as
follows! '

(1) To improve the existing systems as soon as pos51b1e

(2) To facilitate the _smooth and effectiVe formulation of city
plans. : .

(3). To create a new information ‘network and a more detailed
standard planning procedure.
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CHAPTER 3

CONCEPT OF DBMS IN CITY PLANNING

3.1 Standard Clty Planning Procedure

City planning activities require an internally consistent data
management system. The first step in the development of this system
demands the standardization of the plan making process in which data
collection and subseguent data processing procedures are synchronized
into a mutually reinforcing flew of activities. This econcept is shown
in Fig. 3.1.1. :

[Determinntion of City Plenning Avea J

Happing System

:[Zone Dbivision . . J}
[ Do gris S — P A
Research and Anslysis .System. ’
= i L**‘}
i} Data Collection by Zone -]|
A i
_; Other Related Date
- |
Il Analysis of Existing Conditions |
|| end Past Trend t
Ryt SR AL PSR opm——r
Socio-Econoale
Date Processing - Sysltem
bt Sty |
I} Future Projection of Tolal=P0pulatio:_\' :
{} Labour Force, Employment 1
: i
{ . _ ) ) :
| Analysis of Existing ‘Problem: 1
I| Setting vp of Goals and Objectives 1
} . L
| l 1
| l
1] setting up of Socio-economic [
t] Framework e 1 :
[ I rrersioip A ————— S Coordination with
<& Upper Level &
" Related Plans on
Fstablishment of Urban Policies Project
and Fulure Urbkan Structure ’
Data Data Lata
Processing Processing Processing
dransport Plan Land Use Plan Urban' Fa.ci:_lit'y Plan
. Traflic Generaticon . Population . Parks and Open~
and Attraction by Distributlion : space Plen
Zone Flen .
. . Drainnge/Sevwsge
« Traffic Distribution + Employment Plan
t i i ti
and Assignment g;::;ribu on . Koy Facilities
. Transport Facllity Flan
Plan « Lend Use
Allocation
\‘ Plen
—

A |
Evaluation of Comprehensive Plan]

Fig., 3.1.1 STANDARD CITY PLANNING PROCEDURE
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3.2 CQConcept of DBMS

3.2.1 Concept of DBMS

DB&S aims at the establishment of a system of software to manage

storage, retrieval, and updating the records in the data base.
that attempts to provide all the data allocated
; The concept
y PpPlanning process, can

highly structured file"
to certain subject ‘and allow programmes to use the system.
‘of DBMS as it is applied to the standardized cit

be shown in Fig. 3.2.1,

S5
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53 "w

Mapping
System

Research and
Analysis

System

A
y

59 ¥ _
: (g;did—Econnmic

A
54 ]

Land Use

Data Processing

Data Base

System

e

.SG L ]

4

System
' F |

* Data Base 3System

4

Urban Facility
Data Processing

System

It is a

Data Processing

Lﬁystém

55 ¥

Transport
Daia Processing

System

- Data input, File Production, Data Research,

Refference File, Data Conservation and Maintenance

Fig. 3
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3.2.2 The File Concept

A file is a'colleétioﬂ of information or data. The diagram shows. the
structure and contents of three files. EKach file belongs to a differeat
~ section of a corporation.

- The socio-economic section file contains information on
population;

- The land-use section file contains information on -the various
land-uses; and

- The transportation section Ffile contains information on trip
production, '

\\““‘MEH_AV___d*”// r‘Baa.t.a Base Research and

Sécio~Economic System Analysis Syste
Data T '
. Data Input Socio—Economic
Mapping Data . : ' Systen
File Praduclion
Laad Use Data ' 1 Mapping Systen
_ Data Research (
Transport Data ) b~ Land Use System
' Reference File
Urban Facility Prodection Transport Planning
- Data System
Bata Conservation
and Maintenance Urban Facility
System

Fig. 3.2.2 CONCEPT OF DATA BASE SYSTEM



Socio-Economic Section
<SCEC. file>

- Transportation Section
<TRAN. file>

34

No. Zone No. Population No. | Zone No. Population
1 0001 100 1 0001 150
2 0002 150 2 0002 250
3 0003 200 3 0003 300

4 1001 100 4 1001 120
5 1002 300 5 1002 450
6 2001 450 6 2001 600

Land—use SeCtion
<LANU. file>
No. Zone MNo. Residence Conmercial Industrial
1 0001 10 5 0
2 0002 20 5 10
3 0003 30 10
4 1001 10 2 20
5 1002 15 5
6 2001 40 4 0
Pig. 3.2.3 FILE CONCEPT



3.2.3 The Data Base Concept

A data base is a collection of related and linked information.

The diagram'illustrates a data base with three data base files. There
are three points to be noted:

Tabular format
Each file contains data in a tabular format.

Data consistency : a
Data conSLStency is achieved because there is minimal duplication of

data.

Eagy access to data

The three files have the zone number (No.) field in common. When two or
‘more files have fields in common, they may be- easily accessed at the
same time to retrieve or update information on specified item in all the
related files of the data base.

Socio~Econoric Land Use

Transportation
No. Zone No. :

Population | Trip Residence Cormercial Industrial

Production

1 0001 100 150 10 5 0
2 0002 150 250 20 5 10
3 0003 200 300 K1l 10 0
4 1001 | 100 120 10 2 ' 20
5 1002 300 450 16 5 0
& 2001 450 600 40

'Fig. 3.2.4 THE DATA BASE CONCEPT
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CHAPTER 4

SYSTEM DESIGN (SOFTWARE)

During the system design, decisions are made about the fbllpwing
components of .the new system: : ' ' '

(1) Definit10n of-system function
(?) Input and output items

(3) Codes

(4) File layouts

(3) Input and output layouts

(6) Programme specifications

4.1 . Orpantzation of Software Svstem

- The design of DBHS should be considered in terms of data availability,
accuracy/efficiency of data processing which is highly instrumental to
-the standardlzation of c¢city planning process,

FromrtthCOmputerization point of view, as discussed in section 3-2-1,
. data processing system consists of some functions such as statistical

" processiag programmes, ;analytical applications and simulation
programmes : :

“The organiiatinn of these séftware system is shown in Fig. 4.1.1.

/Z?WWW/W/FIV
Operation System ( //
MWM/M

City Planning Syslem

_\\\\\\\

Basic Tabulation Basic 7.

Prograns J Tabulalion Z9Q

L ]

2

Za
- : 287

Data Input Analytica} Statistical [} &
System Applications Application /'é/
| 5
3z

-

=
Siralaticn Socka- 7
Progrars Economlc 97

T o=
aZ

— Land Use — °

[=]

Transport |p—

AN

_ .
«l Fecility

Fig. 4.1.1  BASIC ORGANIZATION OF SOFTWARE SYSTEM
FOR THE PROPOSED DDMS



4.2 Definition of System Functioms

Dependiﬁg'on the ¢oncept of DBMS and the outline of system desipned in
response to city planning techniques, system functions can be defined as

in "Fig. 4.2.1, However, these system functions are not only
standardized by data items as shown in a later section, bdbut also
integrated int¢ a consistent system of various functions. DBMS must

fulfill its functions in a whole system of integrated - appllcatlons.
Fach functions should be defined as follows:
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ﬁ.2‘1"ﬂgppiug System

In this Ffunction, the current map is presented ‘as final maps of
different types and at different scales.. : :

Mapping system function is divided into 11 parts as follows:

P
S—

Total
Design

Design For
Map Production

Chntrol.
Survey
o 1
Field Identification Photogrammetry . - Ground Servey

Pield Editing
Land Use Survey

l ' Lrl‘vlapping
[Land Use
Survey

e

-
_ Compilation .
!Zoning } —

| S

[
r;rafting
, w B ;
Heasuremen FinaL MHap
of : -
Land Use Data ~—
p—

Land Use Data

Land Use Data

Fig. 4.2.2 Mapping System
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4.2.2 Baslc Tabulation Programmes

In thié functibn

the data is processed into- the form.of tables,
totals .for a particular groups of data are calculated.

function is divided into 6 parts as follows:

Nusher of Household
" End Populaticn

and the
Basic tabulation

by Sex and Age
by ZORE

Yorking Populatica

by Occupation -

by ZONE .
Pupils and by Sex aﬁd ﬁge
Students by IONE
Nusber of by Type of Business
Establishuent by ZONE
Number bf Monthly Salary
Enployment by IOHE

Persons Engaged

by Type of Ewployment
by ZONE

.Populagion
—
o
o
wrd
e
o
—
=
o
X
b
a ~ Commercial
a — '
w ;
d
a Industrial
o
i .
[N
1y
9
Iz
et
[
W
@
Y,
o -
A Facility
— .
o
U
::; .
a Land Use
P
]
L
|
Transport
‘Fig. 4.2.3-

Number of by Type of Facility
Facility a8 by ZOKNE '
' Type of Land Use
Totsal Arga by ZONE
Car Trip {0B) Type of Car
Production -by TONE

Person Trip (0D}
" Preoduction

Type of Transport
by Purpose by ZIOHE

System of Basic Tabulation Programmes




4.2.3 Analytical Applications

DBMS should have statistical analysis programmes. Représentative
techniques are shown in Fig., 4.2.4, - '

Multiple Regression Analysis

Angiyze thé:relationships between the dependent
variable and two or more independent variables.

Factor Analysis

Construct a model in-whichICErtain nunber of factors are
used to explain a larger set of variables.

Quantification Theory Type I Analysis

construct a linear model in which the dependent
variable is gquantitative and the indépendent
variables are quantitative or gualitative.

QuantLification Theory Type Il Analysis

This method classify individuals to one of two
©or hore given populations, on the basis of the
gualitative attributes of the individuals.

Anzlytical Applications

Variance and Covariance Analysis

This analysis tests the hypothesis that the group
means of the dependent variable are equal. It also
analyzes the main effects of factors and covariates,
and the interaction amorng factors.

Cluster Ana]ysif—J

This groups cases inte clusters, based on measures
of alfinity.

Fig. 4.2.4 . Example System of Analytical Applications
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4.2.4 Socio-Ecbnomic Simulator

Socio-Economic Simulation w111 be carried out after basic tabulation.
Then they will be selected and arranged for analysis by using
statistical aralysis and modelling as shown in Fig. 4.2.5.
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4.2.5 Land Use Simulator

These steps will appropriately.indicate zenal population of residential,
commercial, industrial, and agricultural area projections and also urban
facility potential area and forecasting model.

Fig. 4.2.6 shows each functions as stated above.
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4.2.6 Tréﬁsbortation:Simulation

Transportation Simulator should be based on Transportatioﬁ 0-D system as
shown in Fig. 4.2.8. This function will be divided inte & parts such as
Traffic Data, Traffic Movement, Transport System, Related Data.

Fig. 4.2.7 shows each functions as stated above.

DATA TABULATION : STANDARD UNIF

I Traffic Yoluee — . o o
Standar
. ) Trafflc Spee;ffi]—;ﬂ
—ITuHic Movﬂ{]—‘—-l Feraos Trip . '—-v . 3 )
' st 0D 5 4 Jiestnic
- Fordcast
Llcence Plate .
Survey

—1] Tcansport Syeten jl Bsed Tnvenlory ’—-

Bus Route a | [ Etmdnrd“
and Schedule by Zoce Unit

Bus/Conch :
Tecninak

Farking
Facllity

Traflic Dets

Fig. 4.2.7 Transportation 0-D Systen
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Transport Related
Data Collected

l__Traffic Data

Traffic
Volune

Traffic
Conmposition

Traffic
Speed

‘ [Traffic Movement

Person Trip -
Survey

Car Owner
0-D

Cardon

—7 Survey

Licence Plate
Survey

Transport Systems

Related Data

_ 'Road.
" Inventory

_“.‘Bus.Route
and Schedule

Bus/Coach
Terminal -

(- Parking
Facility

Fig. 4.2.8 Transportation Simulation

4+12

Traffic
Congestion

Accident
Statistics

Car
-u] Ownership

Existing
Project




4.2.7 '?acility Simulator

With regarding to the dfainage and sewerage system,.this function should
be defined as shown in Fig. 4.2.9, Do

Planning Proéedure—l

Request for

Orainage & Sewersge
Nm :

No -
- EXND

Drainage Recoﬁﬁgndatién:
: " Yes
s — Planning Procedire
Floéd Control L - E dati
Kecommendation ecosnendation
se‘?:i‘?" of : S . . ) Drainage & Sewerage
Road. — Systen Plan - ;
- Coordination & Adjusteent : e Detail of
with ) . i . Bl_'amage &
Transportation System Plan ) Sewerage
Road Syatea
o Approval by Board
Network of DTCP
Comprehensive Plan ‘ :
- _’*"*‘J Send the Plan to Municipality

Fig. 4.2.9 Flow of Drainage & Sewerage System



4.3 Input/Output Data Items

4.3.1 Data Processing Procedures (Fig; 4.3.1)

The structure of the data processing chart shows the work procedures for
plan formulation in any city planning situation. It is a framework for
further investigating and déveloping a wore practical and specific set
of procedures for DTCP. An explanation of these procedures at each
stage will be given as follows: '

The whole process can be grouped into 4 main subjects such as Mapping,
Socio-Economic, Land Use and Transportation Systems. " Mapping System
is a basic system from which a base map is produced. The work starts
with a designated planning area on which a method of map producing is
selected. The methods include used of areal photographs or by carrying
out a ground survey only. : .

From this system, a land use map or other maps can be produced. The
land use map can be used for zone division or the measurement of land
use areas which are important  values for the later steps in the
process. :

In the Socio-Economic System, a survey on population, household, land
use, and economic activities are of prime concern. These data,
including the land use areas measured, are inputted into computer system
for basic tabulation, e.g. population tabulation by sex and age and by
zone. This basic tabulation, however, is of considerable value in the
process of simulation. Each simulation will be explained as follows:

In Socio-Economic simulator, future projected estimates of population
and employment are of concern. To complete this work, a standard unit
for éach matter has to be considered, e.g. sex ratioc or schooal
attendance ratio.

The Socio-Economic data should be incorporated with land use areal
units, and density or certain standard wunits can be obtained e.g.
Population density, Industrial land standard unit. This standard unit
will be used to estimate land requirements in the land use simulator.

The final outputs from the land use simulator are areas required for
each activity, e.g. commercial use, industrial use, or residential use,
for a determined future time.

These areas will later be allocated in .the plan to their appropriate
locations having considered all kinds of factors. A draft land use plan
will eventually be formulated. 1In transportation simulator, the 4 steps
of transport modeling i.e. trip generation, trip distribution, modal
- split, and assignment will be carried out. A number of transportation
pPlans can be simulated and evaluated along with the respective land use
plan. Then, the final draft general plan can be finally decided.

In addition, if more detailed and complex amnalysis is to be made for a
transportation plan, it can be done through analysis of survey on
transportation 0.D. system. Although, this system gives more reliable
information, it is rather costly te conduct,



4.3.2 Specification of Data Item

Outline of the software system as stated above may be formulated for a
standardized/applicable data processing for city planning, but it cannot
be recalized without specification of data items. Because, each function
depends on DBMS, they must be related to each other and to the entire
system by processing data. Therefore, data items should be  specified
taking the following points into consideration:
- Review of current data item and availability of existing
data; - ' _
- Identification of applications {(program detail) ia each
function; and
- Adjustment of each function by processing data items.

In addition, data items mwmust be specified in response to the

‘requirements of city planning techniques. By considering the review of
existing data items and data processing by conducting case studies, data
items should be specified first, as shown in Fig. 4.3.2, :

However, they cannot be determined without definition of zoning

boundaries and a coding system, which should be improved in parallel
with the advancement of city plamning techniques.

4.4 Code Design [1]

4.4.1 Reasons for Using Codes

Codes are used extensively in DP systems to make processing easier.
When codes are used:

- data is simplified and standardized, and the number of mistakes
is reduced;

- classifying, verifying, and totaling operations are easier;

- data is easily identified; and

- processing is mere efficient.

4.4.2 Choosing Defective Codes

(1) Classifiability

Codes make it easier to classify (group) the data.

(2) Identifiability

The meaning of the codes should be casily deduced from the codes.
(3) Commonality
Codes should be defined so that they can be used in many different

applications. All departments of an organization should be able to use
the same codes for the same things. :
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{4) Expandability

Code structurés should be designed to be able to grow and change as
needs grow and change : !

For example if you énly have three product . categories now, but thiuk
that you may have 150 in two years, it would be wise to start with a
three-digit numeric category code. A two-digit code would have to be
changed when the 100th category was introduced.

. CODE ITEM SELECTION
. CODE ITEM SURVEY
CODE DESICN

Fig. 4.4.1 ' 1Itenm Surve}.Form'

ITEH SURVEY FORM

ITEM |.SUBFIELD NUMBER REMARKS STABILITY | EXTSTING
OF VALUES ' | VALUES
ZONE # | CATEGORY 6 LOCATION Static 16
SUBGATEGORY 200 CODE Static Al13 K774
)—-——'—_—_'—‘*_-;_ﬁ—“——‘___.
Fig. 4.4.2  Code Structure Definition
1TEM LENGTH DATA | REMARKS DATA
TYPE NAME
ZONE # 10 -G AKX KXXXK ZONE
I © DATA NO.
CATEGORY
. SUBCATEGORY
—— | ]

(1} This section is based on the JICA training material "System Design:
Training for Information Processing"” OKINAWA International Center,
Japan International Coaperation Agency, 1985,
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4.4.31 Selecting Items for Goding

When selecting items for coding, it is important to consider the whole
organization. If a code has already been designed for the: item in
another application, the same code should be used in the new system,
Any data item may be a candidate for coding, whether it is used for
input, output, or in processing logic. :

Selected items should be analyzed, taking into consideration the
possibility of combining several of them into one code. For example, a
book code may consist of the category, subject, and author codes.’

4.4 .4 Combining Codes

Consider an ekxample where land use class, land use name, and density are
selected as being suitable for coding.

Consider an example where class, product name, and capacity-aré selected
as being suitable for coding.

If each were euncoded sepalately, there would be three codes:
- Land use class code
- Land use name code

- Density code

Codes for the same. theme should be combined and simplified as much as
possible.

In the example shown on Fig. 4.3.3, the three codes could be combined
into one product code, with the three items defined as subfields.

The order of subfields within a combined code ‘should be considered
carefully, :

LAND USE LAND USE LAND USE DENSITY
DIVISION ~ | crLass NAME

Fig. 4.3.3 Combining Codes

4.4.5 Analyzing ltems for Coding

When analyzing items for coding, prepare a draft code diagram by
considering the current use of the item and future use in this and other
applications.

it is helpful to prepare a code analy51s table (as shown on Fig. 4.4.4)
by:



- combining any items which are clesely related

- listing documents in which the items appear :

- listing those subfields of the code which. appear in each of the
documents R S : L L - .

- considexring whether. the code will be used in other applications

- arranging subfields of a combined code into some . meaningful
hierarchy from higher to lower level '

dee ftem . Related Documents Subfields in:Ddcuﬁent

Land Use Land Use Record Land Use class, name
E Socio-Economic Record | Land Use class, density

Where Used Land Use Simulator.. Land Use élass; dénsity
) Transportation. . : " .
Simulator
Where Produced -Land Use Record = . Produﬁed in Mapping
Division
Pig. &.4.4 Analyzing Items for €oding

4.4.6 Code Piagram Preparation

A code system must be based on accurate and cémprehensive information.

{1) ¢ode description

Examine output documents and process flows, and prepare a code
description for each application.

Clarify the order of subfields and define the meaning of each.

{2) Gode diagram

Assess the growth'potén;ial of cach subfield and prepare a code diagram
from the above, taking into account:

- the possibility of additional subfields or changes in existing
subfields _

- an evaluation of possible changes in data quantities in each
subfield

A change may affect representation of the code'(group classification
code, sequence code, and so on) and the number of digits in the code,

(3) Product code 6iagraﬁ.

Consider ‘expanding the code so that it will be useful for future
applications, B :



(C))

Make

Final examination

a final evaluation of the code in the light of the following:

Is it suitable for output?

Can items be classified and arranged in an appropriate manner?
For example, the code should be organized in a suitable way for
sorting so that output can be listed in some meaningful order.
Are there any problems with the process Flow?

Is the code adequéte'fdr'identification?'

For example, it may be easy for a pr6gram to tell that the code
value is wrong, but is it possible to tell which part of the code
is wrong such as land use name, or density?

Is there any problem with future use ?

Consider the'pOssible need for additional data, more detailed
fields, and greater amounts of data than estimated. if any of
these needs is likely to arise, redundant or dummy digits should

be in¢luded in the code.

Is it suitable for other applications?

4.6.7 Preparing Code Establishment Standards

- Prepare a document to desc¢ribe the code in detail. It should be
include:

code name

subfields

code length

format (Such as decimal or character)

any special values (for example, ‘9’ means producéd inside the
company )

CODE NAME : LAND USE CODE

LENGTH : 3 GHARACTERS

REPRESENTATION : DECIMAL GROUP CLASSIFICATION CODE
STRUCTURE

P

LAND USE 1.AND USE DENSiTY
CLASS NAME '
Fig. 4.4.5 Code Design
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4.4.8 Definition of Cb&e'Désigg

In respdnEé'td ~current city‘planning procédures, Code Design should be
defined as follows:
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Table 4.4.1 .CODE TABLE FOR_HOUSEHOLD SURVEY

CODE

ITEM

Identification:

Lo B0 ek

31‘.-1‘1‘4

-2 N e

a0 DN

WOBD -

Ilpe_ofrﬂousehold

‘Residential household

Commercial household
Industrial houschold

Number of Family Number

No.

real age

Race

Thai
Chinese
Indian

Others

‘Nationality

Thai
Chinese
indian
Other

Place of Birth

Native born |
Born outside general plan or other

Changwat

Literacy

Literacy = (Yes)
Iiliteracy = (No)

Status of.Education

Learning
Finish

~ No 'education ’




CODE ITEM
Level of Education
1 Kindergarten and pre+primary
2 Elementary (Primary Level)
3 Secondary Level
4 Vocational, Cert in ed. and Dip in ed.
5 Bachelor's degree and higher
6 Olher educalion
7 None education
Place of schoél
Code No. of grid cell
Occupation
1 Professional, Technical and Related
- Workers _ - ,
2 _Administfativé,'-Exeéutive, Managerial
Workers and Government Officials
3 Clerical and Related Workers .
4 Sales Workers
5 Agricultural, Animal Husbandry and
Forest WOPkers,.Fisherman and Hunters
6 Miners, Quarrymen, Well Drillers and
Related Workers
7 Transport EQuipment Operators and
Retated Workers '
8 Craftsmen, Production Workers and
' Laborers
9 Service Workers
10 Workers not classifiable by Occupalion
11 Unemployed Persons
12 Housewife
13 Student .
i4 Upnable to work
15 Unknown '
16 Na education

(t, 2, 3...n)

= R

Place of Work

Code No. qf grid cell

Monthly ssalary
real income

Reasons for Migration {Move in/Move out}

To study L

To change marital status

To work, to look for work
Following persons in household
Cthers - o :




Table 4.4.2

‘CODE TABLE FOR IDENTIFICATION
(LOCATION AND SURVEY AREA)

Code

Iten -

Identification

1, 2, 3....n

1
2
3
i
5
6
Al13 ----—- ATT4
Btil --w--n BT74
c111 ------ C174
D1il ~-—-—- D774
E1ll --—---- E7174
Fill ----——- F774
Gill -~~-=u G774
Hill ----~- HT774
ity ------ 1774
J111 - JT14
K11} -—---- K774

.l, 23 3....n

)N o G DN e

Survey_Aréa
General Plan of Tha-Rua

DPata Number

DaLa'NO.

Location for Area

“In Tambon Tha-Rua Mun{éiphlity
In Tha-Luang Sanitary Pistrict
In Tha-Lan Sanitary District

Rural in Amphoe Tha-Rua, changwat .Phra

Nakhpon 8i Ayuthaya

Rural in ~Amphoe Tha-Luang,
Saraburi . o :

Outside General Plan of Tha-Rua

Location for Grid Cell

Number of family number

No.

Code of Changwét

Krabi
Kanchanaburi
Kalasin
Kamphang Phet
Khon Kaen
Chanthaburti

changwat




ITEM

COhE
T Chachoengasaco
8 Chonburi
9 Chainarth
10 Chaiyaphum
11 Chumphon
12 Chiang Rai
13 .Chiang Mai
14 Trang
15 Trad
16 Tak
17 Nakhon Nayok
18 Nakhon Pathom
18 Nakhon Panon
20 Nakhon Ratchasima
21 Nakhon Srithammarat
22 ~Nakhon Sawan
23 -Nonthaburi
24 ' Narathiwat
25 “ Nan
26 Buri Rum:
27 Pathum Thani -
28 Prachaup Kirikhan
29 Prachin Buri.
30 Pattani o
31 Phra Nakhon Si Ayuthaya
32 Payoa '
33 Pang Nga
34 Pattaluang
35 Pichit
36 Pitsanulok
317 Petchaburi
38 Petchabun -
g Prae
40 Phuket
41 Mahasarakham
42 Maehongson
43 Yasothon
44 Yala
45 . Roi-Et
46 Ranong
47 Rayong
48 Ratchaburi
19 Lop Buri
50 Lampang
51 Lampoon
b2 Loei .
53 Sri Sa Ket
54 Sakon Nakhon
55 Songkhla
56 Satun

426




CODE . . ITEM
) »

57 Samul Prakarn

58 Samut Sonkhram

59 Samut Sakhon

60 Saraburi
.61 Singburi

62 Sukhothai

63 Surat Thani

64 Surat Thani

65 Surin

66 - Nhongkai

61 Ang Thong

68 Uden Thani =

69 Uthai Thani

70 Uttaradit =
7T _ Ubon Ratchathani’
72 . Bangkok Metropolis
73 . Mukdahan
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Table 4.4.3  CODE TABLE FOR COMMERCIAL SURVEY

Table Code Table for Commercial Survey
‘Xdentification:
Duration of Business
1, 2, 3....n No. of years
‘Religion
1 Buddhism
2 Christianity
3 Islam ' '
4 Others
Type of business
1 . Retail trade
2 " Wholesale trade
3 Services
4 Retail and Wholesale trade
5 Retail trad and services
6 Wholesale trade and scrvices
7 Retail, wholesale and services
Kind of goods and services
1 Other food and beverages stores
2 Grocery stores
3 Miscellaneous retail stores
4 Finished cloih stores
5 Cleth making shops :
6 Women’s hairdressing and beauty, Men's
barber shops
T Wearing apparel and accessory stores
8 Car, motorcycle, bicycle and accessory
stores
9 Electric lighting equipment stores
10 Pharmacy stores
11 Plumbing, sanitary equipment and other
. construction materials stores
12 ' Furniture and fixture stores
13 Jewelry stores {(Gold ornament stores)
14 Book, periocdical and newspaper,
stationery stores
ib Photographic studios
186 Agricultural machinery and equipment
17 Gasoline service stations
18 . Turkish bath and massage parlers
19 ~Souvenirs and Thai handicraft shops
20 Hotels and other lodging places
21 Theatre
22 ' Bank
23 o Transportation services

4528




CODE

£TEH

| SN -

- e e W

24

" 25

26

27
28
29
30
31

Y

vl
« 2 1N
« o I
« + 1N

Other vpersonal services ot elsewhere

‘classified
,Pawn shops -

Watches, clocks, glasses stores and
repair

Offerings

Advertising place )

Laundries, laundry services and cleaning
Movie and V.D.O. for rent

Othcrs’

Persons Engaﬂed_in the business

Family member - male
Family member - female

_Enployee - male
Employee - female




Table 4.4.4 CODE TABLE FOR INDUSTRIAL SURVEY

Table Codé

Table for Industrial Survey

Identification:

1, 2| 3o-|-n

Lo DD

i, 2, 3....n
1, 2, 3....n
1, 2, 3....n
1, 2, 3....n

Observation:

Duration of Business

Characteristic of Building

i Iselated

Share space

Type of Industiy

Service induétry: o
Manpfacturing industry
Handicraft industry

Major Product

Manufacture of foods, drinks and
products :

Manufacture of made-up textlile goods
Wearing apparel and leather progducts
Manufacture of wooden

Manufacture of pulp and paper, print
and printing services

Manufacture of basic industrial chemical
rubber, plastic

Manufacture o § non-metallic mineral
products

Manufacture of metal product
Manufacture, repairing of machinery,
tools electric lamps and transpoertation
cequipment. .

Other industries

Persons engasged in industry

Family member - male
Family member - female
Employee - male
Employee - female

1. fLacking of time for preparation
before sLarting tLhe Tharua field
survey, we used the old survey sheets
which were difficult for coding

2. The statistical officers have to
'spend a lot of time for coding
because they have never been Trained
to do this process before.




4.5 File Desigg

4.5.1 File Desigu

A DP system collects, edits, stores, and retrieves data. The way in
which this data is managed can greatly ‘influence the efficiency of the
system.

During system’ design decisions must be made about the types of files to
be used. .

We will use the term "file" to mean general files which have a linear
structure, and the term *data base™ for files which have a hielarchlcal
or relational structure

GENERAL FILE _

SEQUENTIAL | DIRECT -

DATA BASE

N~ ~ : \\\f_’,,/

Design - Data items to be recorded
- File organization

Flg. 4.5.1 ‘¥ile Design
4.5.2 File Types
Files are used in several different ways:
(1) Master File
A master file contains information which serves as the basis for a
particqlar application. Transaction data adds, chages, or deletes
master file information. Examples are a customer master file,

product master file, and stock master file.

(2) Transaction File

Transaction flles contain information used to ‘update or access the data
in a master file.

{1} This section is based on the JICA training material “"System Design:
Tralning for Information Processing"” OKINAWA International Center,
Japan International Cooperation Agency, 1985.
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(3) Intermediate File

Intermediate files provide temporary storage for processing results.
For example, a traasaction file may be edited by a programme to remove
obvious data errors. The resulting intermediate file would then be used
to updatée the master file.

{(4) Other Files

These include the speéiél-purPOSe files such as history files .and
summary files.

4;5.3 File Design

Decide how the file will be used and determine its file organiéation by
considering the following:

Data Items g
Select only those data items which are necessary. For example, is it
really necessary to store the name of customer’s grandmother 7

File Layout '
Group data items which are processed together and arrange them in order
of priority. For example, street number, street name, suburb, town, and
postal code should be stored together as they are all items in the
address.

Volume _
Calculate record sizes. Determine the minimum, maximwa, and most likely

nunher of records,

4.5.4 Organizing the Data

Once the programmes have been designed and flowcharts created, the
common files and tables can be designed. The following points should be
considered: .

Key Items

Select appropriate fields to be used as a key to access the records in
the file. If many programmes access the file, try to decide on a key
field which will suit them all. Example are customer code or customer
surname,

Splitting or Combining Files _
If a file contains many large records, it may be more efficient to split
the file into two files with smaller records. If a file contains
records with only one or two items, it may be better to combine it with
another file.

Interface between Programmes

Make sure that data to be passed from one programme to another is in a
format that suits them both. For example, dates should have the same
format in all files.



SPLITTING AND
COMBINING F1LES

) ll‘

700 MANY OR = CONSIDER: o
ROT ENOUGH - SPLITTING, : 'FILE NAMES
DATA ITEMS COMBINING AND FILE TABLE FILE IDS
:  NEW FILES % TTEM NAMES
~ ADDITION AND FILE LABELS -
DELETION OF SPECIFICA- | - DATA TYPES
. ITENS TION NUMBER OF
APPROPRIATE | - TABLE ITEMS DIGITS
KEY ITEMS |Sto
. .I Iy
INTERFACE BETWEEN
PROGRAMS
Fig. 4.5.2 Organizing the Data

4.5,.5 Deciding File Format

For each file, decide and document the following:

- File Name
- bata Item Names
- Data Item Types
- - Pata Item Lengths
- Data Value Meanings and Limits
- Provision for Future Growth
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4.6 Data Base Management Package {1])

4,6.1 Data Base Management on Hicro-Cgmpufers (dBASE I1I Plus)

(0 Introduction'of dBASE III Plus

dBASE II1 Plus is a commerclally distributed software package. It is

used for data base management on mic¢ro- computers

dBASE III Plus provxdes a powerful interactive env1ronment and supports
a sophiscated language for managing data.

In the interactive mode, data may be manlpulated and results dlsplayed
or printed by entering simple English ‘like commands.

Assune that there _are two data base files on the. disk,

_ They are
SCEC.DBF and LANU.DBF. -

Two commands have to be entered to list the contents of the SCEC file:
The First Command Is:

. USE SCEC Name of a data base file

This command is used for bringing the SCEC.PBF file iato use. Onée the
file is open, all data manipulation commands will operate on this file
only. '

The Second Command Is:

LIST FOR < search - condition >

This command is used for listing on the console the contents of the SCEC
file.

It has also been given a search condition. I¥n the diagram, the search

condition specified is population > 200.

Fig, 4.6.1

Istacactlve Eaviroracst
For Tale Bamg Minageseak

<::::EEEEZ:::>

SCEC.DEF

Zone X3. { Populallon Ccenands
-USKE SCEC
200t 140 SLTST FOR SCEC B 00 OFF

.13} [L1]

Inteoduction
to f8ase T8 plon

(1]

This section
Introduction:
International Center,

Training for

is based on the JICA training material
Information Processing"
Japan International Cooperation Agency, 1987,

Besult
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9
4}0
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- (2) Tabular Format

As shown in the diagram,'data‘items_arg stored in the data base in. a
tabular format. Each row in the table is known as a record, and each
- column is known as a field. Every field contains a data item. 1In the
table shown, there are five fields within a record, and there are seven .
records in the file. -

Each field is identified by a unique wname. In this case, the field
names are NO, PRODUGT, IN, OUT, and STOCK. Each record is identified by
a record number. The record number indicates the physical location of
the vecord in the file. The record at the top is record number 1.

The structure (tabular'format).of a file has to be Spééified WHen it is

first created. To do this, the following information is required:
_Field Name
This is the unique name by which a field can be identified. The name
can have a maximum length of ten characters and may be alphanumeric. Tt
should not have embedded blanks but may contain colons ().
Data Type
The three data types are indirected by ¢, N, and L.

-- G: Indicated character data. These may contain alphanumeric

characters including special characters, but excluding

control characters.

- - N: Indicates numeric data. These may contain numbers, with
or without minus sign.- They may be used in calculations,

.- L: Indicates logical data. These indicate true or false
values. They are denoted by T, t, Y, or y for true {or
yes) and F, £, N, or n for false (or noj.

Field Width

This indicates the maximum width of data to be stored in a field. A
logical field has a width of one character, '

Pecimals
This indicates the number of decimal places in a numeric field,
Here are the limitations and constraints:
. - Records in one data base file: 65,535 (maximum)
- Characters in one record: 1,000 {maximum)
Fields in one reocrd: 32 (maximum)

Characters in one field: 254 (maximum)
- Accuracy of numeric fields: 10 digits



" 4.6.2 Data Base Management on Online System

(1) Development of Data Base

In conventional processing, each application has files for exclusive
use, :

Data is stored in these e;clusive;use'files s¢ that it can be
efficiently used for each application.

In a data base system, éxclusive-use-file data for each application is
: -collected and managed collectively as a data base.

Each application does not use exclusive-use files any morxe. Instead,
all applications share the same data base. Data bases were developed
independently of online systems. :

Howevér, as the scale of online processing inereased, data basés were
introduced into online systems because  data in the system must be
collectively managed and always kept current.

(2) Introduction of Online Data Base System

Online Data Base should be developed by combining Online System with
Data Base System. The concept of Online Data Base Management System is
shown in Fig, 4.6.3.

Online DBMS is enclosed in bold lines. Online DBMS operates together
with the Operating System and uses the job managenment, task management,
and data management functions of the operating system.

When data 1is to be sent or received in online mode, a communication
control programme is used. This system consists of four parts called
software components: DCMS, ISMS, DBMS and DDMS,

Moreover, this system has an exclusive-use file to store information
required for operations. This file is called DD/D.



Fig. 4.6.2

s

Data is stored in a tabular format %

Pt ———— et —— — s, v ——— A Y, A S — . 8188 SMpe e w— w————— . Wt —— —— — o ]

{_ _______________________________
:_ Socio-Economic Land Use
: _ Transportation '
| | No. | Zone No. . _
; Population | Trip Residence | Commercial Industrial
= Productien
| |
i 1 0001 100 150 10 0
: -2 0002 150 250 20 b 10
L[ 3| o003 200 300 30 10 0
| 4 1001 100 120 10 2 20
b s 1002 300 450 15 0"
: 6 2001 450 600 40 0
|
!
; R -r Y e e S M
: Field Field Field Field Field Field Field
{
boN— ~ J
: Record
b i
Data Base Structure
FIELD NAME TYPE WIDTH
Field 1 SAMNO C 005

" 2 ZONNO N 006

" 3 POPUL N 006

"4 TRIPP N 007

"B LURES N 003

" 6 LUCOM N - 003

" 7 LUIRD N 003
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Dotabose

Oparating system - : : <>
" Jappticotiong] ¥
pregrom H

Application
program

E-4-

Date management

Teseminot

Conventionol file

Fig. 4.6.3 Concept of On:Line - Data Base °

Reference

VTAM: Virtual Telecommunication Access Method

ISMS: TIntegrity and Schedule Management Sub-System
DCMS: Data Communication Management Sub-System

DBMS: Data Base Management Sub-System '
DDMS: Dictionary and Directory Management Sub-System
DD/D: Data Dictienary/Directory




4.7 Programme Specification

Define a processing outline for each module. This becomes the basis of
the detailed programre specification which may be prepared later, The
outline should inc¢lude: :

- a description of the input data items’ .

- a description of the processing flow, including editing rules and
error handling ' - '

- a description of the output data items and Files

4.7.1 Mapping System

(1) Design for Map Production

a. Definition of boundaries of project area
- sheet size’
- sheet lay-out
- existing geodetic control .
- geographical coordinates
- ete.

b. Type of product
- line map’ _
- digital data concerning points or lines in the form of lists,
floppy disk, magnetic tapes

¢. Map scale
d. Sheet size, sheet lay-eut, prejection, grid

e. Type of semantic information to be presented and symbols to be
used (legend)

f. Type of relief presentation
- by spot height
- by contours
- by form-lines
- by other nmeans

g. Marginal information
- Name or code of map-sheet
" - Legend
- Method of compilation
- Magnetic declination
- Name of executing organization
- Pate of executing of different phases
- Accuracy
- Index

h. Type of reproduction :
For all types of maps detailed specifications concerning the
method, means and materials to be used for reproduction have to
be specified,
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(2) Control Survey

- Existing survey framework

- Field reconnaissance

- Planimetric. control (e. £. Traverslng + EDM equipment)
. Height control (e.g. Spirit or direct levelling)

{3 Field Identification (before restltution)

Identification in the field of those natural and cultural details that
cannot be readily identified as such in the photography, and subsequent
annotation of these details on the photographs on behalf of the later
restitution e.g. ._deepwells, culverts, pover line, vegetatlons, etc.

(4) H@pping by Means of Photogrammétrv (Stereo'restitution)

= Orientations (Lnncr relative and absolute orlentatLOns)
- Plotting (planimetry and height plotting)

'(S}"Mapping bv Means_of Ground Survey

a.-Field Ed1t1ng o ;
_—_— line measurement (track laterite or asphaltic or concrete
“voad, ete.). : '
- buildlng measurement (woodeh house, concrete house)

b. Land Use Survey (existing land use)
- Residential area
- Comrpercial area
- Industrial area
- Warehouse area
- Religious institution
+ Educatienal institution
- Institutional, utility and facility area
- Livestocks
- Open space for recreation, play ground and park.

c¢. Place names, etec.
d. Boundary and property of government owhership determination

e, Accurate measurement of short distanccs for cadastral or
englneering purposes

(6) Land Use SUrvéy'and Field Completion (after restitution)

- Road and railway classification

: Drainage system classification.

- Vegetation classification (rfce field, garden, horticulture,
cetd,) .

- Boundary and property of government ownership determination

- Place names, etc.

- Eaves measurcments if bases of buildings must be determined for
large scale mapping , :

- Detail survey to obtain {information not available from the
photograph such as details obscured by trees or ¢louds

- Accurate measurement of short distances for cadastral or
engineering purposes

oL
!
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{(7) Compilation

All data from the field completion must be tyransferred to manuscripts or
map sheets,

Separately plotted models must be compiled together on the map sheets,
(8) Draftiug

All details must be seribed or inked for reproduction or final
presentation, : .

(%) Fina) Hap
Line map must be presented as final maps at different types and scales.

- Detailed Map 1/4,000

- Building Use Map 1/4,000

- Land Use Map 1,/10,000

- Government Land Map 1/10,000

- Administration Boundary and Place Name Map 1/10,000

(10) Measurement of lLand Use Data

Each type of land use data is collected in tabular form by means of
planinmeter or digital planimetéer or digitizer and shown as a list and
stored in a floppy disk or magnetic tape.

(11) Digital Mapping

a. Data Acquisition

Wild Tachymat TCl (Electronic Recording Tacheometer) + GREL (Recording
Unit) + GLEl (Cassette Reader)

Wwild pI4 Distomaf + GRE2? (Recording Unit)
Digitizing Table
The optional digitizer is useful whenever information has to be taken

from existing maps and plans. It can be adjusted in angle and height.

b. Data Processing

Tektronix 4054

This computer with CRT screen is the operator’s work statien from which
he controls data input, processing and output.” A feature 1is the
interactive communication between the operator and the computer. The
screen is unusually large, has excellent resolution and provides very
fast interactive graphics.
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Floppy-disk unit

The cémputer, the floppy-disk unit and the line printer from the basic
equipment for data processing. - - o
Programmes and data ave stored on floppy disks. There are 2 disk drives
with one coniroller, o o _

Menu Tablet

The Tablet is an option. It facilitates work when the samé commands
have to be carried sut repeatedly, ' :

c. Data Qutput

Wild Aviotah TA and TA 2 tables

The Avietab TA is a tOp?quaiity electronic plotting table with a high
output rate but the TA 2 is a larger, faster table for plotting of .the
highest accuracy. . : Lo '
Line Printer (Model LA 120 DEC)

The line printer forms part of thée basic equipment. :

Hard-Copy Unit

The copier, which is an option, can often useful to be. able to make a
hard ¢opy of the contents of the screen-graphics and alphanumerics.

_  Data Acquisition :
Level Field Book - automatic ’
Tacheometer Ele¢tronic Field Book - semi-automatic
Theodolite Recording Unit : ~ manual ’
Electronic Theodolite Tape Cassette Reader

Digitizing Table

) Y Data Processing :
! Menu ~ suryeying programs
Tablet

_and interactive
graphics

Processing Unit
{Desk-Top Computer)

- Floppy

< > Disk
1 5 )
_ : 5 — R Data Qutput ¢
Hard Copy Unit | tine Printer Electrenic - digital end graphic
Plotting
Table

Fig. 4.7.2 Digital Mapping
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4.7.2 Basic Tabulation Progranms
- (1) Field data

Site surveying is divided into 4 parts .populatiou,' comnmercial,
Industrial and facilities. Each part can be summarized as follows:

Population : o _
sex, age, migration, religion, race, nationality, literacy, status of
education, level of education, place of school, educational institution

Commercial : - . o -
occupation, place of work, monthly salary, duration of business, type of
business, persons engaged in the business, kind of goods and services.

Industrial ' :
place of work, monthly salary, duration of industry, type of industry,
persons engaged in -industry, characteristies of building, major
products; '

' Facility : 2 ‘ o

hospitals, health centers, religious institutions, governmental
institutions, parks and recreation areas, nmarkets, hotels, bus stations,
post office, police station, tourist attraction place, library services,
service cénters, telephone services, water supply, electricity services,
waste disposal, slaugther house, fire protection.

(2) .Data inpug

All the surveyed - information inéluding information from the central
government agencies will he interpreted into coding.

(3) Raw data filing
The detail of each zonal information will be recorded on tape.

{(4) Basic tabulation

Basic tabulation will be provided as follow:

Population ' :
Table 1-1  showing number of population by age group and sex
Table 1-2° showing number of household and population by zone
Table 1-3 = showing number of working population by occupation by sex
and age
Table 1-4° showing number of working populatien by occiupation by zone
(living place)
Table 1-5 showing number of working population by occupation by zone
' (working place)’ _ i
Table 1-6  showing number of working population by living and working
: place

Tébie 1-7  showing number of pupils and students by sex and age
Table 1-8 showing number of pupils and students by zome (living place)
Table 1-9°  showing number of pupils and students by zone (place of

o school)
Table 1-10 showing number of population in cach level {municipal,
sanitary, district, province) by 20 years period.
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Fig. 4.7.5  STRUCTURE OF R & A DATA PROCESSING SYSTEM
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Commercial and Industrial ) - : ‘
Table 2-1  showing number of establishments by  persons engaged by

monthly salary paid by type of business

Table 2-2 showing number of employees by zone (living place)
Table 2-3  showing number of establishments by type of business and by

Zone

Table 2-4  showing number of persons.ehgaged by type of employment and

by zone

Facility e . |
Table 3-1 ‘showing number of schools by zone
Table 3-2 show1ng nunber of hospitals by zone

4.7.3 Analytical Appllcatlons{l]

The Pata Base Management System should have statistical analysis
programnes to be performed by the analyst.

The main topics of this-éhapter are;:

a.

Multiple regression analysis (REGRES command)

This analyzes the reldtionship between one dependent
variable and two or more independent variables.

REGRES dependent-variable - independent-variable. ..

. Factor analysis (FACTOR command)

This constructs a model in which a small number of
factors are used to explain a larger set of variables.

. Quantification of a linear model in which the dependent variable

is qualitative and the independent variables are qualitative or
qualitative

QUANT]1 dependent-variable = independent-variable...,

category variable number or category variables

. Quantification theory type I1 analysis (QUANT2 command)

This allots an individual to one of two or more given
populations, on the basis of the qualitative properties of the
individual.

QUANT?2 dependent—variable = independeht-variable....

category variable category variables

[1] This section is based on the JICA training material "Statistical
Analysis: Training for Information Processing" OKINAWA
International Center, Japan International Cooperation Agency,



e. Variance and covariance analysis (ANOVA)

This tests the hypothesis that the group means of the
dependent variable are all equal.

This command also analyzes the main effects of factors
and covariates, and the irnteraction among factors,

ANOVA deéependent-variable = independent-variable. ...

category variable - numeric or category vafiabics
f. Cluster analysis (GLUSTER)

This aggregates cases into clusters, based on measure
of affinity.

CLUSTER variable-to-be-analyzed. ..

(1) Multiple Regpression Anaiysis (RECRES)

TEAE S NIGHT "WORRING /COMMERCIAL RIP VOLUN
sF POPULATION /POPULATION AREA
62 170 28 ~1.0 .
54 172 s -10.8 bata
bank
. . .
- [ -
Melght "Helght Age Corpulence

ANALYST GET LEISURE
ANALYST RECRES CORPINCE-HEIGHT AGE
REGRES

The example above retrieves the data of menber TRANSF from the data bank
and does a multiple regression analysis on the data.

He will examine the relationship of night population commercial area to
trip volume,

The model which we will use is:

Trip Volume = (a * NIGHT POPULATION) + (a * Commercial Area) + ¢
In multiple regression analysis, a linear model showing the relationship
between a dependent variable and several independent *variables
(explanatory variables) is estimated.
The variables which are to be used in a multiple regression analysis are

ordinarily specified in advance. Alternatively, the variables for the
model may be selected from a range.of available variables.



If a variable selection method is used in the construction of a linear
regression model, statistically relevant variables are selected from the
available independent.variables_by a choSen.selection_method. There are
four methods for selecting variables: forward inclusion, backward
exclusion, forward stepping, and backward stepping.

Variables are specified in the following Fformat:

REGRES dependent-variable = independent-variable....
An OPTIdN subcémmand may bé used to control the selection of analytical
procedures and the range of summary statistics to be produced. If this

subcommand is omitted, then standard procedures are used and the
standard results are produced.

FHEE X EE R K E Y K E X O X INFORMATION OF COEFFICIENT % * % £ % 2 + & % ¢ & % &

VARIABLE STANDARD ~ COEFFICIENT  STD. ERROR OF T-VALUE PROB. = PARTIAL
COEFFICIENT _ COEFFICIENT {2-TAIL)  CORRE.

COMMERCIAL AREA -0.2342% -0.26420 6.0%464  -2,7917 0.0061 -0.244%1

NIGHT FOPULATION 0.27259 0.51209 0.15767 - 3.2479 0.0015  0.2811

CONSTANT 29.84770 16.91629 1.7171

* % %k ¥k ¥k F ¥ ¥ ¥ & 3 % ¥ ¥ x INFORMATION OF GOODNESS OF FIT #* * % % + % % * ¥ ¥ ¥k % %

RESIDUAL SUM OF SQUARES 4133,68359

STANDARD ERROR OF RESIDUAL 5.80138

AKAIKE’S INFORMATION CRITERION 444.00366

MULTIPLE R 0.37526 ADJUSTED R 0.35616

R SQUARE 0.14082 ADJUSTED R SQUARE 0.12685

¥ ¥ ¥

FEXE L F L E Y R4 KK % ANALYSIS OF YARIANCE * £ % % % % ¥ % ¢ % & L IE I

SUM OF SQUARES DF MEAN SQUARE F-YALUE = P{TAIL)
REGRESSION 678.50586 2 339.25293 10.08002 0,60009
RESIDUAL 4139.68359 123 33.65596
TOTAL 4818.19141 125 38.54552

X x ¥

Some of the results of a multipie regression ahalysis are shown ahove.

The figures given In the "COEFFIGIENT" column of the table are the
required estimates of a , a , and c.

Thus, the estimated model equation is:

Trip Volume = (-0.26420 * Night Population)
t+ (0.51209 % Commercial Area~ . 29.04770

The equation indicates that cofpulehce will increase with age and
decrease with height.

The value of the multiple correlation coefficient is low, and so the
adequacy of the model is doubtful.




(2) Factor Analysis (FAGTOR)

E5]

L S [ aaLvses oF MEDICAL CARE FACILITLES
Ahalyals )
. _ Number of Number of
Medical statfstical phatwacists, dentists
data for all regions «lx ‘?f Humber of
% doctors
Number of Nﬁmber of
ourses N beds
x J
x
Factor 1t adequacy of x
facilities rd
Humber of
hospitals
Factor 2: Urbanfzation
\-h“*——_/—”h‘\

|'HEOICALJ /BED “ « + s ¢ s s . . DENTIST Data

! bank
HOKKATDO
AQMORL

Nuaber of Nuoher of
beds dentists

ANALYST_GET MEDIGAL
ANALYST_FACTOR BED:DENTIST
FAGTOR_OPTION METHOD (PFA) PLOT
FACTOR _

We will now rerform a factor analysis using the data of member MEDIGAL
in the data bank.

The data are retrieved from the data bank, and then two factors are
extracted from six medical variables. The FACTOR command is used to
perform factor analysis, It 1s a imethed of constructing a model in
which a small number of factors are used to explain a large set of

variables. The FACTOR command may use either the principal factor
method or the maximum likelihood method. ‘Factor rotatioen may be carried
out by either orthogonal or oblique rotation methods. The FACTOR

command can also be used Lo compute factor scores.



The variables which are to be analyzed are specified after the comiand
name. These varlables must all be numeric variables. If no variables
are specified, then the analysis will be carriéd out on all avallable
numeric. {(quantitative) variables. . :

An OPTION subcommand may be used to control the selection of analytical
procedures and the range of summary statistics to be produced.

—
.................. messsasarane Boiuiinininiscaaceaacsinnnnnnnans
. . A= BED
. - .8 . B = DOCTOR
. p. ¥ - € = HOSPLTAL
e .6 B « 0 = PHARHCST
- . £ = NURSE '
. .5 . F = DEHTISTY
. .2 .
. : _ E A .
1 .8 .6 & .2 0 .2 b -6 .3 1
. C ‘
- -2 -
F . . b .
A . .
¢ . .6 .
L
0. .8
R -
. P N, PN PR tsesevaaa
/I FACTOR I K
L & 3 3
Some of the results of a factor analysis are shown above,
The diagram is a plot of wvariables in rotated factor space.
The number of beds, doctors, hospitals, pharmacists, nurses,

and
dentists are represented by the letters A to F respectively. :

The numbers of beds, hospitals, and nurses have high positive values
along the factor 1 axis. This indicates the adequacy of the facilities,

The nusbers of pharhacisté and dentists have high positive values on the
factor. 2 axis. This indicates the degree of urbanization.

Factor anaiysis is a-m¢thod‘of constructing a small number of factors
from a larger set of varlables. . The user must then intexpret the
meaning signifidance of the factors. - :



(3) Quantification Theory Type I Analysis (QUANT 1)

WRITAL STATUS

1. MapRtEn
2. SIKCLE

DAILY CICAREATE
CONSUMETION

ARSTAEN
MALF PACK

PALK

PACK & A HALF
WG PACKS '
QYER TWO PACKS

ATTIIUDES TUWARD Spoats

l. LIfE 7
I, pISLinE |

). MA. or DX,

SWEETS

RS T

[ % L
*. BIsLiE
d. ¥A. or DX,

LIQUOR CONSUMPTION

ALMOST REVER
OCCASIONALLY -

ONCE 6% TVICE A VE£X
3OR & TIMES A WERK
EVERY. DAY .

[l
TR v e e

CORPULENCE

T - ¥ Bat
E{isl’u_l_ /FJR!{!D/SI‘!OHHG COSFEE LIQUOR f SPORTS JSWEET h:n;

1 4 3 2 3 1
1. 1 1 ] 1) 1

J

ANALYST GET LEISURE

ANALYST_QUANT CORPLNCE= MARRIBD SMOKING COFFEE LIQUOR SPORTS
SWEET

QUANT]_

We will now retrieve the data of member LEISURE from the data bank and
analyze it using quantificatien theory type I analysis,

Here we want to construct -a linear model which relates to marital
status, daily cigarette consumption, daily coffee consumptien, liquor
consumpt1on, attitudes toward sports, and attitude to sweet food.

The QUANTI command is used té carry out the ana1y51s Quantification
theory -type 1 is concerned with constructing a linear model in which the
dependent variable 1s a qualitative category) variable and the
independent variables are quantitative (numeric) or qualitative
(category) variables,



Variables are specified in the followiﬁg foripat: .

QUANT1 dependent-variable

category véfiable

An OPTION subcommand may

statistics to

be produced,

If this sube
standard statistics are produced,

independent-variable

+ 8.

numeric or category variables

be used to control the selection of summary
ommand is omitted,

CALTERION = CORPUNCE » s o« o . KORMAL[ZED CATEGQRY WEIGHT o w « = un STEP = §
S OLGREE OF OVERVELGMT = -
CoNSTANE ... ..... ~2.350t638y
VARIABLE <¢ODE touNt VEIGHT RANGE
: GRAPK OF WETGHI
HARRIED MARRIED QR SINGLE . C 24087870
T RARRIED 3} 1.44L0995 Cdvenan
2 SINGLE 84 -0.75L4975 s}
SNOKENG  HWUMBER OF CHEGARETTES SKOKED IN ONE OAT 3374530
1 ABSTAIN 53 Q.01570122 .
2 HALF PACK 8 2.1494073 lomenas
3 PACK 24 “1.3328227 eves]
£ PACK B A HALF 2L ~0.401330% 22}
5 TvD PACKS ¥2 2.0GLB303 Panarens
& OVER Tw0 PACKS S -0.1612012 .
COFFEE  QUANTITY of COFFEE CONSURED N ONE DAY 8.75142¢7
1 UNDER 1 fuP 3r -0.1713003 .
2 2105 Cups 58 . ~1:.1L3781¢ XYY
3 % 105 Cups 29 2.9090454 Tesansne
L OVER & (ups 2 “5.8425592 scassrnssnaesnen]
LIQUOR  DRINKING FREQUENCT 2.1948127
1 ALKOST MEVER 13 -1.488¢22¢ esaef
2 OCCASIONALLY 3t T0.C8529958 I
3 GYCE OR TVICE A weEe 33 0.3031009 1
£ 3 0R t TIMES A wEEK 15 0.208%¢5)3 Lae
5 EVERYDAY ) 31 -0.353c4%92 ey
SPORTS  ATFITUDES TOVARD SPORIS 0.8503351
1 LIxE 102 “0.0325378 .
2 DISLIKE 7 -0.e?V1190 ol
3 NR.DK, 17 0.3892171 1¢
SWEET SWEET TOGin 1.9008507
1 LKk Y3 0.7824563 [»s
2 DISUxE 2% “1.1122059 vesf
3 NA.DE, 37 -0.5932157 s

then the

The results of a quantification theory type I analysis are shown above.

This reporct shows normalized category welghts, that is, the contribution
of each category of each independent variable to the dependent variable.
Contributions -may be positive or negative. Bar charts of normalized
category weights are shown at the right hand side of the table.

Tt can be conéludéd.from this report that married people tend to be more

corpulent than single people, -and that people who like sweets tend to be
more corpulent that people who do not. C

=58



(4) Quantificatton Theory Type II Analysis (QUANT 2)

DAILY COFFEE CONSUMPTION

1 CUP OR LESS
2 70 3 CuPs
4 10 5 CupPs
OVER 6 CUPS

1. [ £1THER PaRENT SroRES
2.

3.

4

[

1

« YES
5

N0

SMOKIRG/NONSHOKING

r— -
LIGUOR CONSUMPTION

ALMOST NEVER

OCCASTONALLY |

ONCE OR TWICE A WEER

3 OR 4 TIMES A MEEK
- EVERY DAY

——

 SOCIABILITY

1. GREGARIOUS

2. OUTCOING
RESTRAINED
INTROVERTED

SWEETS

L.
2.
3.

LIKE
_ DISLIKE
NA. or DK.

l

' LEISURES CSHOK[NG//'COFFEE PRISHKKG LIQUOR/KSOC[ABLE 5

Data

1
2

»

3
2

1

1
1

'
1

3
4

bank

WEET
2
2
.}

ANALYST QUANTZ CSMOKING=COFFEE KPRTSMKNG LIQUOR "SOCTABLE SWEET

QUANTZ_

We 'will now do a quantification theory type 1I
current data in the ANALYST work area.

The analysis will be used to

terms of parental smoking habit (PRTSMKNG), daily ¢

analysis

using the

analyze smoking behavior (CSMOKING) in

coffee conswmption,

liquor consumption, sociability, and attitude to sweets.



The QUANT2 command is used .to carry out an_ analysis . according - to
quantification theory type IE. This theory us a generalized form of
discriminant analysis. It is concerned with allotting an individual to
one of.two. or more give populations, on the basis of the qualitative
properties of the individual. These qualitative properties are the
independent variables in the analysis.

Variables are specified in the following format:

QUANT? dependent-variéb1e=independent-variable ces

category variable -category variables

An OPTION siubcommand may be used to control the selection of summary
statistics to be produced. If this subcommand is omitted, then the
standard statistics are produced.

LD YOU SHOKE CIGARETFES %
-== AX1§ KO, = § ---

VARIABLE CODE COUNT WEIGHT RANGE.
‘ GRAPH DF WEIGHT
COFFEE  QUANTITY OF COFFEE CONSUNED IN OHE DAY .. - 2.1063515
. 1 UNDER 1 CyP 37 -0.98?0638 sevennsnan]

2 2 10 3 Cuprs 58 0.0751708 I :

3 & 70 5 CuPs 29 l|1|?g573 [sr2sazs0anna

L OVER-& Curs ) T -o.a1s22t .l
PRYSMANG ELTMER OF PARENTS SMOKE OR NOT . . 0. 4872942

t YES - 87 0.°5082%2 Len

2 Ko 39 ~0,33404851 1ean]
LIQUOAR  DRINKING FREOQUENCY ) 1.57923169

1 ALMOSY NEVER 13 -0,9257937 wanxnssases]

2 OCCASIONALLY 3 ~0,1004082 wl

3 ON{E OR TWICE A WEEK 33 -0.014%052 .

L 3 0R 4 TIMES A WEEK 15 0.4532372 [scasant

S EVERYOAY 31 0.1982437 Ise
SOCTABLE SOCIABILETY ' . 1.1614883

1 GREGARIOUS- 35 6.58430L5 faassan

2 OUIGDING 28 -0.57718¢3 renanun]

3 RESTRAIXNED 17 01236133 E]

€ INFROVERTED L4  ~0.1237158 Y]
SWEEY SWEET JOOTH ' Q.3453734

1 LIKE .13 0.1003422 Ine

2 DISLIKE 25 -D,0557104 al

3 NALOK, 37 -0.2050113 4]

The results of a quantification theory type KK analysis are shown above.

This report shows. category weights, that is, the contribution of each
category of each independent variable to the dependent variable.
GContributions may be positive or negative. Bar charts of category
weights are shown at the right hand side of the report.

It is possible to conclude from this report that people who drink a lot
of coffee or frequently consume liquor are more likely to be smokers,
and that people who drink little coffee and rarely consume liquor are
more likely to be nonsmokers.
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_(ANOVA)

(5) Variance and Covariance Analysis

LEISURE

.Data
bank.

/};.RRIED /SH’EET /LIQU_OR /s::oumc /HE!CHT /cokn:;cs

170 .
172 .

ANALYST ANOVA CORFLNGE-MARRIED SWEET LIQUOR SMOKING HEIGHT
ANOVA_OPTION TABLE METROD (CLASSIG COVARIATE)
ANOVA_

We will now carry out an analysls of varlance and covariance on the
current data in the ANALYST work area.

Corpulence will' be analyzed in teéerms of marital status, attitude to
sweet, liquor consumption, daily cigarectte consumption, and height.

The ANOVA command is used for the analysis of variance and covariance.
Analysis of variance tests the hypothesis that the group means of the
dependent variable are eqoal,

which are
are called

The pgroups are defined by one Or more category variables,
referred to as “factors™. Rumeric dependent variables
"eovariates", :

The ANOVA command may be used to study the effects of covariates, the
main effects of factors, and interaction effects. Appropriate F tests
are also carried out,

Where the dependent variables are all’ factors, the procedure is referred
to as analysis of variance. Whereas, if even one of the dependent
variables is a covariate, then the procedure is referred to as analysis
of covariance, ‘
Variables are specifled in the following format

ANOVA dependent~variable=independent-variable

nunmeric variable category or numeric variables



An OPTION subcommand may be used to control the selection of summary
statistics to be produced. If this subcommand is omitted, then the
standard statistics are produced. : '

Proam s e n e ARALYSIS OF VAREANCE (ANOVAD TABLE = e = 2 & & & & (SUNMARYD
CORPLNCE BEGREE OF OVERWELGHI
suM of D.F. REAN F-¥ALYE PLTALLY
STUARES STUARE .
VHOLE EXPLAINED VARIATLOA 3915022 73 50,5241 2.3330 0.0008
RESiDUAL VARFAYICN 1125, 2348 52 21.4593
TOTAL YARLATION t818.1920 125 38 5855
T h ke oa * & o a0 ANALYSIS OF \'!.RIII’H'.E {ANGYAY TABLE LU B Y l {OETALLY
= CORPLXCE DEGREE OF OVERVEIGHT
SUd OF 0.%, BEAX F-VALUE PLYALIL}
SCUARES §QUARE .
COVAREATES ~ 32384850 1 323. 08350 1€, 9302 0.C003
HETENT 3234880 1 323.4850 14,9342 0.400)
WAUN EFFECTS 18,3381 12 30,8313 £.4095 4.sva78
.. MARRILED 18%,L¥52 1 161.¢942 X ‘3.43582 ©.0088%
SWEED ) §O.1L1E ) 2s.0708 2.0807 0.133%4
LIGuOR 34,9108 I 87277 6.2030 0.80564
SHALIXG 113.0192 . 22.4018 3.9L34 0.¢022
WO VAY INTERACTION EFFECTS 2388 8713 I si.924t Z.3%73 0.0013
KARRILED $SWEEY 109.8808 2 St.praz 2.331¢ 0o.04%3
KARRIED L revoR 3154.2730 « 59.068F - ¢,1122 0.0057
KARRIED ISHMOR NG t16.2258 H 33,2552 3.3038 0,06¢%
SVEET HRTTYY $22.0300 I 45,2537 3.0127 0.037¢
SVEET FSMOKING 18,0670 9 38.4677 3.7853 0.0935
LIQUCR 1SMOKLIKG 10,2445 14 s&.8917 2.4287 b.004S
THAEE WAY INTERRCEION EFFECTS 885,407 18 43,5895 1.9202 0.0355
MARRTED :SVEET ILLAYOR 288,319 x 726949 3.3284 0.0148
HARREED :SVEEC 1SHOKING 128 ,922¢ 3 t2.u7ey 1.98¢1 0.3278
MARRLED LIQUOR  :SMOKIKG 255.823) 2 13,0118 4.4212 0.0027
SWEET MIGWOR  SMGKING 213,218 ? 30,6403 1.4083 0.2224
FOUR VAY INTERALYION EFFECTS UNEDHPUTED
MARRIED:-SYEET SLIQUORISHOKIN « UNTOMPUTED

Some of the results of a covariance analysis are shown ahove.

This part of the output is referred to as an "analysis of wvariance
table” and shows the results of F tests,

An examination of the right most column in the table above shows that
the following are all significant at the 1% level: the covariant
"height”, the main effect of the factor "marital status”, the secondary
interactions “"marital status - tiquor consumption”, and "marital status
- daily cigarette consumption”, and the tertiary interaction "marital
status - liquor consumption - daily cigarette consumption", That is,
the probability value for these is less than 0.01. The main effects of

factors other than marital status are. not significant even at the 5%
level.

[Reference] - Significance levels

The significance level 6f a statistical test is the probability of
vYejecting a true null hypothesis,

Examples of the commonly used sigunificance levels are 0.1%, 1%, 5% and
10x, :

In this example, we have  been computing the relationship between
corpulence and a number of dependent variables, and establishing the
probability that the assessment are-incorrect.



(6) Cluster Analysis (GLUSTER)

I LEISURE /;AS'EBALL -+ + BOWLING  HIKIKG ...HHSIC/ Data
i - - bank

ANALYST_TRANS COUNT=0

ARALYST REPEAT A-BASEBALL:BOWLING
HIKING:MUSIC

ANALYST TRANS IF(A=1) COUNT=COUNT+1

ANALYST_TERMINATE

ANALYST_QUANT3 BASEBALL:BOWLING
 HIKING:MUSTC

QUANT3_OPTION DUMMY AXES(4) BANKOUT
QUANT3 CONDITION COUNT>3

QUANT3

ANALYST GET QUANT3

ANALYST_CLUSTER Q3AXIS] Q3AXIS?
QIAXIS3 QIAXISH

CLUSTER_OPTTION ALL NOSTANDARD EUCLID NEAREST
' STATISTICS(3)

CLUSTER

We will now do a cluster amalysis on the current data in the ANALYST
work area.

The QUANT3 command will be used to carry out a classification of
hobbies, and the results will be subjected to cluster analysis,



The CLUSTER command is used for cluster analysis. Cluster. analysis is a
method of constructing clusters of cases on the basis of wmeasure :of
proximity. Case classification and matrix classification are also
possible with the CLUSTER command. The GLUSTER command may be used with
both cases ' and matrix materials, and measures of affinity may be
computed, Seven metheds of cluster linkage are available: single
linkage or nearest neighbor, complete linkage or Ffurthest neighbor,
average linkage between groups, and Ward’'s method. The results may be
displayed on a dendrogram or icicle plot,

The names of ‘the variables to. be analyzed are specified after tlie

command name. All of these variables must be numeric variables; If no

variables ave specified, then the analysis will be carried out on all

available numeric (quantitative) wvariables.

An OPTION subcommand may be used to' control the selection of analytical
procedures and the summary statistiecs to be produced. If this
subcommand. is omitted, then the single linkage method is used and
Euclidean distances are computed,

" : = :

X 2 % X N X F K E N R 3 R R DE}(URGGRAHkx'l;tl---ullittla
c.0 0.75 1.50 2.25% 3.00 .75
DEST. b L aiadal for——— e | e L e ¥

i 302293 T---m-m L. e L R E t-

t 1 111 i

99 17270 J-revimm ooy I t

1 1 1 113 i

1¢ 10 0.5752 1------- + I TES t

] 1 111 1

i1 i 1.0595 F-—---mom-me - ¥ RN 1

c g ) (B 31 1

6 6 Z2.0922 I-----rememmmmo R R (3] 1

I : ) 1y 1

17 1.0882 J----ommmmeo ' Y i

) - 1 A | 1

83 201050 B--moom oo +1 I

. 1 11 I

22 R L B e R —— t1 I

1 1 1

33 22335 dum-memm e -t 1

] 1 I

55 19408 I--wmom e ' 1

I I

4 4 3.2293 1--—--- e el s
LR o brrcam e L R L +
0.0 0.75 1.50 2.25 3.00 3.75

Ekyw

Some of the results of a cluster analysis are shown above.



This diagram is called a dendrogram (tree diagram). It shows affinities
among hobbies selected by respondents and is based on analysis of
preferences. Eleven choices were given: baseball, tennis, swimming,
golf, skiing, skating, bowling, hlklng, movies, reading, and listening
to musie,

' The numbérs 1 to 11 at the left of the diagram correspond to the eleven
hobbies: baseball, tennis, swimming, golf, skiing, skating, bowling,
hiking, movies, reading, and listening to music.

bistance values can be obtained by extending the vertical lines in the
diagram (joining two options) to the top or bottom axis. The smaller
this distance. value is, the closer are the distribution patterns of
these two options. Note that optlons with similar patterns have been
positicned near each other,

For example, the diagram shows that the respondents’ selection of
options 9, 10, and 11 {movies, reading, and listening ta music) are
closely reélatéd, as are the choices of options 6 and 7 (skating aud
bowling).

4.7.4 Socio-Economic Simulator

{1) Standard Unit

Standard unit in each part will be calculated after basic tabulation
made which is shown as following:

Population :
sex ratio, age structure, dependerncy ratio, school attendance ratio.

Comiercial and Industrial
- Employment structure,
- Employment ratio,
- Employment density,
- Commercial and industrial establishment structure.

Facility
- Pupils / teacher ratio
- Pupils /classroom ratie
- Population / patient bed ratio
- Population / doctor ratio

Examples of Standard Units

- Population

Sex ratio : The number of males per 100 females

Labor force participation rate ¢ The ratio of economically active
population of ages 11 years and above
to the population of the same ages (%)

Unemployrent rate : The vratio of unemployed population to

the economically active population (%)

o
!
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Dependency ratio - . : The ratio of population in the age
. groups 0-14 and 65 and over. to .the
working age population of 15-64
- Populatioﬁ x Land

Population dénsity {Gross) : The .ratio of zonal population to the

total area of the zone {persons per
héctare) C ‘
Population density {Net} - : : The ratid of zonal_populétion'to the

total site area of the zone (persons
per. héctare) '

Commercial land standard unit : The ratio of c¢ommercial site to - the
(by type of business) persons engaged in commercial activity
(sq.meters per person) '
Industrial land standard unit ¢ The ratio of industrial site to the .
(by type of industry) persons engaged in  iIndustrial
acitivity (sq.meters per person)

Recreation land standard unit : The fatiﬁ of _recréatibn land te
population (sq.meters per persan)

- Population x Income

Average household income : The ratio of household income to the

nunber of household (baht per
household) -
Average income by occupation : The ratio of income to the working
population by occupation (baht per
person)
Average paid salary for : The ratio of paid.salaty to the
comeercial employee commercial employee (baht per person)
Average paid salary for : The ratio paid salary to the

industrial employee industrial employee (baht per person)

{2} Statistical Analysis and Modeling

ALl the information will be analyzed by use of the following statistical
models:

- Multiple regression analysis
- Factor analysis
- Quantification theory Type 1 analysis
- Quantification theory Type II analysis
- Variance and ¢ovariance analysis

~  Cluster analysis
- <€orrelation analysis
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Fig. 4.7.6

STANDARD UNIT

DATA TABULATION STANDARD UNIT
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{(3) Forecasting and Planuing Oufput

forecasting for the following items of information will be carried out:

Pcpulation
population forecast by total and by age structure

Commnercial and lndustrlal
employment forecast by total and by sector

Facility
student-forecast
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4.7.5 Land Use Simulator

(1) Input Information

Mapping

Maps prepared by Mapping.Diviéion will be submitted to the Land Use
Planning team in order to define the planning boundary and study the
éxisting conditions such as physical geoagraphy, road network,
urbanization area, land use, etc.

Socﬁo~EcOnbmic Analysis

Draft Socio-Economic analysis will be submitted to Land Use Planning
team by Research and Analysis Division. This analysis will guide any
further analysis by the planner {f he feels this is necessary.

(2) Procedure

Boundary Plan Setting

 Plannérs will define the boundary of the planning area. Eﬁisting.maps
are generally analyzed thoroughly, including site surveying by planners
themselves.

Goal and Objective Setting

Setting up the goals and objectives by studying the characteristic of
each area will help to guide the plan formulation precess.

Socio-Economic Analysis

This will give the image of the planning area .in terms of Socio-
Economics. '

Land Use Analysis

All the land usée information will be collected and analyzed by using any
appropriately technique to forecast the future land use trend.

Urban Policy Structure

Planning . structure formulated by appropriately selected concept is set
up in this stage,

Urban Facility
The faéilities‘such‘as'parks, infrastructure, etc, supporting each land

use planning area will be designed in order to complete the planning
structure,
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(4) Simulating Technique Hodel

Zonal Pdpulétibn and Embloyment:ﬁodel (A) -and Urbanization Poteﬁtial and
Land Use Demand Forecasting Model (B) .. ‘ o 4

These steps will appropriatély indicate zonal p0pu13t10n of residential,
commercial, industrial, agricultural area ‘projection and alsé urban
facility potential area and forecasting model. )

_ Urban Facility Potential Area Model and Urban Facjiity Forecasting Model
(€) '

These models will contribute to the factors which ‘indicate zonal
population of each land use projection and they will be used to evaluate
urban facility.

After this step, each land use area will be defined and a draft land use
plan will be set up, then the final output the Land Use Plan will be
produced. ‘

4.7.6° Transportation Simulater

Transportation planning probess;.in general, consists of the following
five steps; which roughly describes the structure of this manual.

Pata collection (PART 3);
Analysis (PART 4);
Forecast (PART 5 and 6);
Plan design (PART /),; and
Plan evaluation (PART 8).

LA P Q0 N

At the data collection stage, necessary data for planning, for example,
socio-economic indices, topographic data, existing condition of
transport systems and land use, among many others, are collected through
field survey. Certain data are collected from local authorities and
other governmental organizations.

The collected data are, then, used to analyze the existing situation of
city, and the problems which need to be dealt with in the course of plan
designing are identified. The planning strategies (policies) are
formulated based on the result of these analysis.

Physical Planning usually looks ahead for twenty years. Target
population and expected levels of activities are provided as a framework
to the transport systems planning. The future transport demands are
forecasted by using this framework. The methods of transport demand
forecast should preferably be based on quantitative approaches but
simplified methods may be applied in certain cases.

At the plan design process, the transport plauner considers a variety of
factors to prescribe transport system so that the transport problems
identified at the earlier stage may be overcome and the expected future
transport demand may be accommodated. The coordination with the land
use planners is of particular importance at this stage in order to
balance transport supply and demand, and to provide the transport system
to gulde the urban development into preferable directions.



The plan design is made in parallel with plan evaluation. A set.of
evaluation indices are determined and the adequacy of the generated plan
is tested against these i{ndices.  The best plan. is, then, put forward as
a draft general plan for the transport system; . :

The transport planning process in the formulation of comprehensive land
use/transport :plan -is .shown in Figure 2-1. Appendix 2-1 shows the
detailed steps of transport planning tasks in the preparation of general
plan as a statutory planning process.
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MATRIX MODELS
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PRIVATE TRANSPORT MODELS
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PUBLIC TRANSPORT MODELS
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CHAPTER 5
COMPUTLR SYSTEM DEVELOPMENT

5.1 Outline of Computer System Development

‘(1) Online and OEE 11ne Data Processlng

The cemputerized -systen should be deveIOped from the inceptlon stage, at
- which JICA Study Team proposed a system that is,based on the existing
situation of DTCP, to the innovative stage and full scale development
stage. :

Dependlng, on the forms of Laformation processing, the above stated
stages can be’ classified into off-1line processing and on-line
processing._ according to the  difference  in the. means of information
transiission. It can alse be classified into batch processing and real-
time processing by the difference in the response performance of the
processed results. The relation betwéen the system development stage
and thé processing form is shown in Fig. 5.1.1.

Developmént

Processing Forn Processing Detail On-0ff Line Stage
Batch Proeessing ‘Center Batch Off~Line Iﬁ?eptive
- Processing Processing Stage
Remote Batch | | On-Line : Innovative
Processing - Processing Stage
—
Real-Tine On-Line Real
Processing ' Time Pracessing S
: ) . Full Scale .
B : : Developrment
_ 1 Stage
Time Sharing
Processing

Fig. 5.1.1  Processing Forms
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{2) Advancement of Data Base Managemerit System

Regarding.to the advancement of the Data Base Management System, DTGP
must firmly establish the different stages of computer systems to cope

with their pregressive advancement of c¢ity planning as shown in Fig.

5.1.2,
Fig. 5.1.2 ADVANCEMENT OF DATA BASE HANAGEHENT SYSTEH
Inceptive Stage Innovative Stage Full Scsle Development
Stage
Information Inside DICP Inside DICP Expansion to Outside
Network {Each Divisien) {New lnformation Information Network
Network)
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i : QIff-Line Processing On-Line Processing On-Line Real Time
(Stand-Alone} {Intermediate-Size) Processing
Softvware ' DPata Base Systeén On-Line Data Base {I}|Qn-Line Dats Base (11}
(City Planning Management System Management System
Systea)
Standard Application [ Specific Application Sgecific Application
& Dutside Soltware
COperating
Organization _
 Manager & [ Man:ger ; I Nan:ger _J
System Engineer -
¥ g l System Engineer I I_ Systen EngineerAAJ
H | | -
Prograpmer
M Hanager . Progrsnaer Prograecer & [ . % I Ai:]
3 System Engineer & Operator Operator
P Programmer i Operator AJ
1€ Coder I | ¥
K Keypuncher I Coder J
0 Ogperator Coder & Coder & -y _
i Keypuncher Keypuncher
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5.2 Inception Stagpe

Computers were first used for batch processlng, and recently,
computer ¢ontaining a micro-processor has been used

micro-

Prograns "7 Socio-Economic Data Files

f F30111ty
i Industrial
{ Conmercial

Populatioh
{Household)

Population

‘ - — Mapping &
] Land Use Land Use
Data Files
Mapping
Transpori
nNetwork) - Pata Files
Fronsport - Network .
{OD Matrix)
Facility
Data Files

Facility
Retwork

Facility
Network

Fig. 5.2.1 Filie-Oriented Programning before
Data Base (Inception Stage)



Batch processing is defined as follows:

- the processing of an individual programme,'that_does not permit
interaction between thé programme aud user once the programme has
been read by computer. '

. the efficient processing of a collection of related programmes
grouped together as a single run.

Computers were first used for batch processing and recently.

Micro-computers which are small, low-cost computer containing a micro-
processor were used.

Batch procéssing of micro-computer is stand-alone which is designating
an operation performed by a device, programme, or system independently
of another.

In this stage, each programne is connected directly to disk files it
uses. Fig. 5.2.1 shows the pre-data-base method of programming.

Batch processing requires the following work steps:

1. Data generated at various locations is ¢ollected at the compuker
center.

2. The colleéected data is collectively input to a computer,

3. In the computer center, data is processed in units of one day,
one week, or one month.

4. The processing results are collectively output at the computer
center. '

5. The processing results are distributed to those people who
require them,

Since people must collect the data and distribute the output
results, much time is required for the entire processing from
data collection te distribution of the output results.

Taking the existing situation of DTGP into account, the computerized
system should be started from batch processing by micro-céomputer. At
this stage, each programme is connected directly to the disk files it
uses. Fig. 5.2.1 shows this initial concept of programme structure,
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5.3 . Proposal of Innovative“Staéew(On?LiﬁéfPfoceésinE}

In  résponse’ 66"theﬁ'te¢hﬁi¢éli*aﬂﬁﬁnéémehtf of eity” plénning;'iépﬁputét
system should be advanéed in'térms of data processing and the dégrea of
subordination assigned -to the  particular data within a hierarchical
structdre, ' This new System is developed to réduce the time needed to
collect the data and distribute the output results. Moreover, it could
standardize the data file and application programues.

Fig. 533.f'3h0wé'the'ddtafbaSE'image_in whic¢h DBMS controls alIIQCéESS_
to an ihtegrated‘data set. : S

- In the first-basé;}bfogthmmeé aré forced to look at data storéed
in files, and there is no provision for queue processing.

- In the second casé;'the“pfbgrahméS-have'é'IOgiéalﬁview'éf the
data that is independent of the way it is laid out on the disk. -

The data on the disk can bée changed ot'supﬁlémenfed‘bitﬁéut'requifing
programme changes, and it can be 4lso be viewed in different ways..

Based on the completion of @ "Inception Stage System”, DICP should
establish an internal infordation'néthﬁk'§QWards‘thé'"Ihnbvdtive
Stage", Innovative Stage requires “mini-computer, and the saftware
system should be developed in the key areas of statistical processing
techuiques (large amounts of data), analytical models, simulation models
and so on. o R ' '
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Fig. 5.3.1  The Data Base Management System (Innovative Stage)



Remate Batch Pfocessing is defined as follows: ..

In the_nekt'stage, Fig. 5.3.2 shows the Data Base approach in whic¢h the
DBMS controls all access to a single collection of Data.

In the first case, Programmes are forced to look at data stored in
files, and there is no provision for queries.

In the second case, the ﬁrogtamhes have a logical view of the data that
is independent of the way the data is physically laid out on the disk.

The DPata on disk can be cﬁanged or supplemented without fequirihg
programme changes, and it can be viewed in different ways.

This new systém is developed to reduce the time needed collect. the data
and distribute the output results and to standardize the Data File and
applications. : '

This system is called on-line system. :(Rembte Batch ProcesSihg) In on-
line processing, data is ¢ollected and the output results are

distributed through communication lines.

Therefore, even if data is generated in a remote place, it can be sent
to the computer center in a very short time.

Thus, the time needed to collect data and distribute the output results
is reduced, but data processing in this example is the same as batch
processing.

That is, collect data is processed collectively.

Such on-line processing is called remote batch processing.

5.4 Proposal of Fyll Scale Development Stage (Future System)

Remote Batch processing has been used in the on-line processing system
of the Innovation Stage. However, as the on-line computer applications
are processed, new demands will arise. It means that the data should be
processed and output as soon as it is generated. At this stage, any
request for using a data or programmes must be responded immediately.
Such immediate processing of data is called a real-time processing. At
present, on-line processing usually means real-time processing.

At the Innovative Stage, DTCP will have a complete data processing
system based on 0BMS which can guide, supervise and assist city
planning. This system, however, cannot cope with the requirement due to
the DTCP’s efforts to extend the coverage of city plamning.

In terms computer system development, it means a new computer center
based on the full scale development stage as shown in Fig. 5.4.1.

Real Time Processing is defined as follows: (Full Scale Development)

On-line processing first started Remote Batch pProcessing.
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However, as computers were applied to various on-line jobs, there arose
. a new demand where "data should be processed and ocutput as soon as it is
generated”. :

Any requeSt'fOI using a data or pfogrammes nust be given in responded to
as soon as possible. o

Such immediate processing of data is called rea}l time processing.

At present, on-line processing usually means real time processing.
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