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FOREWORD

A salient component of current reforms and restructuring of educational
systems in countries of Asia and the Pacific is the modernization of educa
tional planning and management approaches and mechanisms. The introduction
of applications of new information technology, such as the computer, is fast be
coming a major thrust in the region.

The productive and service sectors have been pioneers in the application
of computer technology to management, through the development of what is com
monly called (MIS) (Management Information System). This approach is spreading to the
education sector.

The education sector remains one of the biggest employer within the national
economy. It usually caters to a very large client group: the learners, who comprise
easily more than half of the total population, particularly those below 25 years of age.
Within the national budget, the education sector also operates huge financial resources
which very often are second in size only to defence. The number of physical
facilities such as school buildings, furniture, textbooks and other materials ac
quired, operated, and maintained is not only vast, but also very much dispersed within
the national territory.

Also taking into account the rapidly growing nonformal and informal streams of
education, it is clear that the entire planning and management tasks would be insur
mountable, unless good use is made of modern management approaches and
tools. This has given birth to a new area of development, namely that of Educa
tional Management Information System (EMIS), which deals with the introduction
of modern information management techniques and applications for the improvement
of educational planning and management.

The post few years have witnessed the rapid proliferation in countries of
the region of a new generation of computer: the microcomputers. Techno
logical progress in microcomputer hardware and software capabilities has given rise
to a wide panoply of userspecific automated applications. There is the the growing
need to draw from experiences that have been accumulated thus far to create
and adapt similar facilities for the management of education. The Educational



Planning, Management and Statistics Unit of the UNESCO Principal Regional Office for

Asia and the Pacific has therefore commissioned the present study as the first in its

ongoing efforts to contribute to the sharing of expertise, experiences, and ideas in

EMIS.

UNESCO owes special thanks to the author: Mr. Guo Sheng of the Education

Commission of Guangdong Province of the People's Republic of China, for docu
menting in this study his valuable experiment and experience in the processing

on a survey on the physical condition of students using microcomputers. It is hoped

that this study will provide new insights and new impetus to other countries in the

development of microcomputerbased applications in EMIS.

Educational Planning, Management

and Statistics Unit, PROAP
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Chapter One

INTRODUCTION

The present study summarizes the methodological approaches adopted as well
as experiences gained in the course of a sample survey launched in 1985 in Guang
dong province, China. The survey was undertaken to assess the level of stu
dents' physical condition and health in Guangdong province.

In China, it has long been considered important to monitor and observe
the physical development bi children and youths and the pathogenesis of common
ailments over a long period of time. Through a study of the physical characteristics
and health of students from different regions, sexes and minority nationalities,
this survey aims at providing a scientific basis and guidance to the expansion and
improvement of physical culture and hygiene in schools.

In accordance with the national plan of China, Guangdong province estab
lished in 1983 the system of Chinese Student Physical Condition and Health Record
Card at every level and in al! kinds of schools. Observation points were in
troduced which regularly monitored and carried out research and studies on changes
in the students' physical condition and health, from 1983 to 1986. The present
sample survey on the students' physical condition and health was launched to fur
ther strengthen the information base for the establishment of better standards
of health services.

This survey was characterized by a number of innovative approaches. The first
was the use of sampling techniques, instead of the usual fullscale census report
ing, for the collection of information within the education sector. The use of
microcomputers to handle the entire processing and analysis of data was an
other major innovation, which proved to be very positive and valuable. There is
no doubt that this experience will contribute to the further development and expan
sion of microcomputerbased data processing in education.

A third innovative aspect encompasses the wide range of original applica
tions developed for data input, verification and analysis, using a common spreadsheet
software package, the LOTUS 1-2-3. The brilliant ideas behind these applica
tions have opened up new avenues not only in the current modernization and
microcomputerization of educational planning and management, but also survey
data processing in general.

As a methodological contribution, this study shall not attempt to summarize
and present the survey findings, but rather the methods, techniques and soft
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ware applications employed during the survey data processing, as well as the experi
ence gained through their application. It is hoped that this experience will lead to
other new and better ideas, approaches, methods and techniques, thus generating
further developmental work in related applications in other countries.

The present study contains six chapters, beginning with the Introduction
which gives the background to the sample survey. The remaining parts are
organized in ouch a way that the scope and coverage of the survey, as well as the
sampling techniques adopted are described in Chapter Two. Chapter Three explains
in detail the methods used in survey data processing by microcomputer withir the
LOTUS 1-2-3 software environment. Chapter Four summarizes the findings

from the methodological point of view. Chapter Five attempts to highlight some of
the problems encountered during this experiment, .and some of the solutions
adopted to solve them. And the last chapter draws salient conclusions and suggests
future directions of development.

A number of tables and charts are included in appropriate places to illustrate
the approach and results. In the Annex, a sample of the Chinese Student
Physical Condition and Health Card is included, along with listings of two LOTUS
1-2-3 macro programs used.

Akrocompuler process/hg o case study
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Chapter Two

SURVEY METHODS

Survey Grouping

Respondents to this survey were drawn from university and college students as
well as secondary and primary school pupils aged from 7 to 22. The agegroup 7 to 12
corresponds to primary education in China, 13 to 18 to secondary schooling, and 19
to 22 to college and university education.

For primary and secondary levels, an urban and a rural area that were represen
Move in terms of students' phy(cal conditions and health were selected from each
prefecture and municipality in Guangdong province. The selection of these areas was
also used on economic and geographical factors. About 120 male and female students
from every agegroup, in both the urban and rural areas, were surveyed. Students in
the Hainan Li and Miao Autonomous Prefectures were classified according to Han or
Li nationalities, instead of the urban/rural criterion, Three high schools and three pri
mary schools from areas with moderate living standards and sports facilities were ran
domly sampled in each of the selected areas.

For undergraduates in colleges and universities, three higher educational
institutions which could provide data on the state of health of students born in Guang
dong province were selected. College students from each spec:fie agegroup, number
ing 200 each for either sex from the urban areas, and 100 each from rural areas, were
surveyed.

The survey respondents were required to be in good health and not to have any
physical deformity. Students in special schools or classes, in particular in physical
culture or art colleges, were not covered by the survey.

In addition to groupings that separated urban and rural students, information
on groups which combine these two sections of data for the same agegroup and
sex were also collected. The sample data of Guangdong provided data from large
cities, mountainous areci, and coastal areas. 102 cards from each segment for each
single group were sampled, so there were 306 cards for every group in the provincial
sample.

Students included in the survey were classified according to six types: Han and
Li nationalities, male and female, urban and rural. About 70,000 valid cards needed to
be processed. Considering that 46 data items or indicators were included in each
card, more than three million data items were processed. Microcomputers of the IBM
PC/XT type were used for this purpose.
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Data Items

Each student was studied according to four types of indicators: size, function,
diathesis, and health examination.

In the physical measurement of the body, the size indicators were used to study
the relationship among growth, speed and body development. The six size indicators
used during the survey were height, weight, chest circilmference, sitting height, shoulder
breadth, and pelvis, breadth.

Functional indicators reflected physical constitution in terms of the function-
ning of organs. These indicators include:I pulse, systolic pressure, diastolic pressure,
vital capacity and others.

Diathesis indicators were used to evaluate the speed, strength, and flexibility of

the students by checking their sportive capabilities. Major diathesis indicators included

nine test items, such as the 50 metre sprint, standing long jump, chin-up, inclined
body chin-up, sit-ups, and so on.

Figure 1. !ems exofidhed ii the .^omple survey by level of educoltOo

Items Primary Secondary University

a r
Height

Weight

Chest circum.

Sitting height

Shoulder breadth

Pelvic breadth

Pulse

Systolic pressure

Diastolic pressure

Vital capacity

50 moire sprint r
Long jump

Chin-up (M)

Inclined chin-up(M)

Sit-ups (F)
1000 m run (M)

800 m run (F)
50 m x 8 run

Items examined in the survey.
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The health examination sought to identify any pathological changes in the body.
Vision, heart, lung, liver and the functionning oi other organs were also examined.

Different items were examined in the case of undergraduates, secondary
school students, and primary school pupils, due to the different sportive adapta
bility among groups and sexes (Figure 1). For instance, 1,000metre run was given
as a test item to secondary school mole students, 800metre run for girls, and 50
metre x 8 run for boys and girls in primary schools.

Survey procedure

After the sample was determined and identified, survey interviewers were trained
and survey sites and equipment prepared. The survey was formally carried out from
April to June 1985 throughout the province of Guangdong.

During the survey, survey personnel filled out the Chinese Student Physical Con
dition and Health Record Card (see Annex I) for each student covered in the survey,
based on designated specifications.

To ensure the accuracy of the data, a random sample of some of the students
who had already been surveyed was chosen to repeat the tests. The new results were
compared with the original data. When differences surpassed a certain permissible
limit, processing of the survey was stopped until the cards were corrected.

Once data collection and verification were completed, the record cards were
sorted according to sex, urban/rural, agegroup and nationality, and then filed.
During the course of card transfer, every item in every card was checked repeat
edly. Erroneous cards were corrected and missing cards were added. In this way,
reliability of data was improved. The number of valid cards that eventually under
went computerized processing totalled more than 70,000.
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Chapter Three
METHODS OF DATA PROCESSING

WITH MICROCOMPUTER

Crude and derived indicators

There were two pages to each card : the first contained the size, functional

and diathesis indicators: and the second showed results of the physical examination, a

list of common ailments and laboratory test results. As the survey covered pupils and

students who have no physical abnormalies, only data for the first 22 crude
indicators an the first page of the card were entered into the computer for proces

sing.

Indicators 1 to 20 were quantitative data used for computational analysis.

Indicators 21 and 22 were logical data used for sorting, counting and grouping.

Each of them had two possible values: 0 or 1. For item 21, 0 indicated that a girl has

not had menstruation yet; 1 for yes. For item 22, I signified that the student has

normal vision (vision index greater than or equal L 1), and 1 for hypopsia (vision

index smaller than 1).

Through various ccrnbinations and further computations of different crude

indicators, derived indicators were obtained, which reflected ratio relationships between

various components of health and physical condition within the human body. For

example, the Livi index, calculated by taking the percentage chest circumference

divided by height then multiplied by 100, showed the nutritional status of a student.

A total of 24 derived indicators were computed in preliminary survey data processing.

Statistics

Basic statistics computed were as follows: maximum and minimum values,

overage, standard deviation and standard error, variance and percentiles (3%, 5%,

10%, ..., 90%, 95%, 97%) of every crude and derived indicator by group. Each indicator

in every group was also checked for normal distribution. Absolute increases, growth

rates and adjusted growth rdes, as well as standard ratios giving proportions of every

age to a specific age of each indicator were also calculated to investigate the

development and growth of students as age changes. Some of the differences

between rural and urban, male and female, Han and Li Nationalities, were also

compared for the same indicator at the some age.

Inroco,97,ouler ,orocessiv a case slap) e
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When the data had been sorted and computed, linear regression models with
single and multiple variables were built to study the correlation between different
indicators. These models enabled the setting up of standards for the evaluation of
the students' physical condition and health. This was particularly important for the
study of functional and diathetic characteristics among different body configurations.

Data processing hardware and software

Processing of the sample survey on physical condition and health was carried
out using two IBMPC/XT microcomputers at the Computer Center of the Guangdong
Province Department of Education. Both microcomputers have a 10MB fixed disk and
o 360KB disk drive. One has 640KB randomaccessmemory(RAM) and the other
512KB. As there were many IBMPCs and compatible computers in Guangdong
province, it was possible to make use of external help from other departments
equipped with similar microcomputers to carry out and complete the data entry. In

the future, data transfer to and from the mainframe will also be possible.

The LOTUS 1-2-3 software package was used for data processing, owing mainly
to its powerful functions which integrate electroni: spreadsheet, database management
and graphics. Its capabilities for data moitiptiation, calculations, analysis, tabulation and

graphical presentation, as well as the many statistical functions offered, made it the
ideal choice for the task at hand. Furthermore, it incorporates macro programming
language for automating repetitive procedures through a series of sequential
commands. The experiment was therefore made to process and analyze the entire
sample survey data through the use of LOTUS 1-2-3.

Data structure

The maximum space in a single LOTUS 1-2-3 worksheet consists of 2,048 rows

and 256 columns of data (new versions provide for 8,192 rows). Most PCs have about
512KB of memory. Excluding at least 100KB used by the system, there were

approximately 300KB to 400KB of memory left for the worksheet itself. As a result,
only a limited quantity of data could be processed at a time.

In view of the more than 3 million crude and derived data in the survey, it

was neither possible nor necessary to put all the data in a single data file. In

accordance with the set objectives of survey data processing and analysis, the data
were classified, inputted and stored separately in a number of LOTUS worksheet
files, and processed subsequently by group.

The data file names were determined according to nationalities, urban/rural
areas, sex and age. By letting U star,d for urban, R for rural, 1,1 for male, F for

7 ilelhods of dolo procesthg
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is

female, H for Han neiionality, and L foi Li nationality, rules for file names were as
follows:

ICI kiLl. I age i

I Lill I HAI oge I

There were consequently eight kinds of file names: UM, UF, RM, RF, HM, HF,

1.? 4, F. For instance, UF12 represented the group of 12year old girls from municipali

ties or towns.

Cards in every group were numbered in ascending order, starting with 1. This

allowed data to be checked or verified conveniently later. Care was also taken to ensure

that ull the groups had roughly the same number of cards. Programs designed for

processing and analysis could then be standardized.

By making use of the database management functions of LOTUS 1-2-3,
worksheets were created, with data organized in such a way that rows and columns

contained related information. In a typical worksheet, the first row indicated the file

name of the group. In the second row were field names in the sequence as de
scribed in the survey cards. An additional first column was added to record the card
numbers. The field names were labels in the form of numbers corresponding to the

data items on the card. Field name 1 therefore stood for the first data item

examined, namely "pulse"; field 2 represented the second data item, "systolic

pressure"; and so on.

The database records began from the row immediately below the field names.

Each record was a row in the worksheet showing the physical condition and health

information of a student. Each field was a column that contained data of the same

indicator in the group (see Figure 2). Each worksheet was therefore organized as a

database. For example, the cell located in position D7 represented the intersection

of the fifth record and the second data item "s,stolic pressure". It indicated that

the systolic pressure of the fifth student in the group UF12 was 92.

The data structure of the derived indicators was similar to that of the crude

indicators. However, the field names in the second row of the worksheets were given

in the form of characters, such as A, B, C, .., X.

Certain crude indicators were not examined for some specific agegroups. In

designing the data entry worksheet, the corresponding fie!ds were protected so that

data could not be entered into those cells. This reduced data entry errors. The

procedures followed were as fo!lows: firstly, to specify the entire data input range

by the /Range Unprotect command; then to use the /Range Protect to mark the

ikrocompaler process/iv' o cose .314
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A B C D E F G....X

1 of 12

2 No. 1 2 3 4 5 . . . . 22

3 1 38 110 60 40 1690 1

4 2 46 128 80 70 2340 1

5 3 43 96 60 50 2330 0

6 4 44 102 72 66 2650 0

7 45 92 70 60 1980 0

8 6 39 90 56 50 2180 0

308 306 42 106 70 64 1800 0

Figure 2. Sfraclare of dodo hks
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columns to prohibit data entry; and finally, use the command /Worksheet Global

Protection Enable to turn on the protection facility.

As soon as all the data were organized in the way described above, the

powerful statistical and data management functions of LOTUS 1-2-3 were put to

use in processing and analyzing the data in a fast and convenient manner.

An overvisw of survey data processing

A salient feature of this experiment in microcomputer processing of survey

data was the use of LOTUS 1-2-3 macro programming facilities for automating

data input, processing and analysis. Macros not only reduce repetitive keystrokes

and command operations, they have also become the building blocks for programs

incorporating advanced features such as loops, subroutines and conditional branching.

It is the macros that speed-up commands execution, thus improving the efficiency of

data processing.

The worksheets were designed to facilitate application of the macro

programming technique within LOTUS 1-2-3. A typical worksheet consisted of three

ranges: data range, formula range and program range (Figure 3). The data range

was used to incorporate data file for processing. The formula range contained

mathematical expressions for the calculation of derived indicators and statistics.
When the Icalct command in the macro program was encountered, the computer

would perform certain specific computations automatically. The program range was

generally a column in which a series of cell entries recorded the stepbystep
macro operations. Whenever the macro was invoked, the computer would

automatically load the data file to be processed into the data range, sort and

reorganize the data, as well as compute them. Finally, the results were saved in the

diskettes.

As 10MB of hard disk storage was not sufficient to hold all the files, only

the relevant series of data files were copied into it for each batch of the

processing operations. Once the LOTUS 1-2-3 was started, the computation

worksheet was loaded from a diskette into the main memory, and the macro invoked.

Data files were then loaded one after another into the data range. The processing

subroutine was activated automatically once the data range was filled, so large

amount of data could be processed repeatedly. In the computational

worksheet demonstrated in Figure 3, once the data file UF7 had been processed, UF8

was loaded and the same processing operations carried out. In a similar manner,

subsequent data files such as UF9, Uf10, UF18 were processed.

Data processing of the physical condition and health survey could be roughly

divided into four modules or phases: data prepara;an, data entry, data analy.,is

and results output. They are shown in Figure 4.

Akrocompuler ,crocessiv o cose study
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DATA RANGE

FORMULA RANGE

PROGRAMME

RANGE

Figure 3. Structure of compillanbn washed

DATA DATA DATA RESULTS

PREPARATION ENTRY ANALYSIS OUTPUT

Figure 4. Oda process* on physical condition and health

1 1 Methods of data processing
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The task of the data preparation module was to provide quality crude data for

microcomputerized processing. During this stage, sample points were selected and

data items examined by trained personnel. The cards were completed and repeat-

edly checked; then sorted and bound into volumes. File names and card numbers

were then assigned.

At the stage of data entry, data were entered into computer storage following

fixed formats and procedures. A duplex data entry system was employed in which

data from the same card were entered twice into separate data files for cross-

checking. Data entry errors were located and eliminated. This was followed by logical

checks which, according to the age and sex of individual pupils, identified data values

that either fell short of or exceeded the normally accepted value ranges, for example in

body height or size. Logical checks based on the correlation between crude indicators

were also performed to locate erroneous records which were then rectified or replaced.

The data analysis module was used to sort, calculate and analyze the survey

data. The first step was to compute derived indicators based on the crude indica-

tors, in order to generate data files of derived indicators. At different stages of

the calculation, patterns of studeni physical development were identified and norms

for the evaluation of students' health determined. The appropriate reference curve

graphs were also plotted.

The results output module was used when analytical results were transferred

to the printer for hard-copy output of tables and graphs for further study and inter-

pretation.

These modules will be described in detail in the following sections, beginning with

data entry and data analysis.

Programming of data entry module

Before data could be entered into computer storage, worksheets such as the

one illustrated in Figure 2 were prepared. Deo entry personnel filled out the work-

sheet cells row by row, from left to right, and from top to bottom. With the duplex

data entry procedure, the same group of data was entered twice and saved on disk-

ettes under different file names.

The COMPARE program was then used to compare duplex data files and locate

inconsistencies. When these inconsistencies had been checked and corrected, the

LOGICAL program was executed to make logical checks through the data. Illogical

records were extracted and either corrected by special personnel or replaced with new

logical cards with correct and logical data. The design and functions of the COM-

PARE and LOGICAL programs are described below.

*rocompuler processing o cose 5/10 1 2
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Assuming that A and B are the duplex data files of the same group with n
cards in each group. The data are arranged under LOTUS 1-2-3 as a database in the
form of a matrix with n rows and 22 columns (as there are 22 data items in a card).
By designating A as the matrix and B as 114 where i can vary from 1 to n and j
from 1 to 22, according to the law of probability, it is rare that exactly the same data
item is entered twice with error during the duplex data entry. There is even lesser
probability that the two erroneous entries are identical. Therefore, if one can ensure
that ai=bi for all i's from 1 to n and all j's from 1 to 22, the data entries for the spe-
cific batch of n cards can be considered as complete and free from error.

The condition of ar, = ba is equivalent to ai = 0.

a. = b.
q

<===> a. b. = 0

With the /File Combine Subtract command in LOTUS 1-2-3, we can incor-
porate the data file B into A in the COMPARE worksheet and subtract every datum in A
from the corresponding datum in B, to give:

cn = ai b-

To locate the errors, the absolute values of ci are horizontally summed up to
act as a tag for judging, whether there is any error in the data entry for each record,
where:

22 22
Tag; = = 1a;;-b;;1

j =1 1

When Tags = 0, the ith record is correct. By being different from zero, it indicates er-
ror.

The purpose of taking the sum of the absolute values of cri is to eliminate the
possibility that certain positive and negative values obtained by calculating the
simple differences between and may cancel each other if the the horizontal
sum of ci's are taken. As a result, one may not be able to detect the existence of
error in certain records, if the horizontal sums of the cii's for those records are equal
to zero due to the cancelling effect.

In the COMPARE program, the flow of which is illustrated in Figure 5, through' the
use of macros (please see macro program in Annex II), data file A is loaded into the
worksheet and used to check against data on the survey cards at a later stage. The

matrix A is also duplicated through the /Copy command into another area in the
worksheet, so that one can subtract B from it with the /File Combine Subtract com-
mand. As described earlier, the field names and card numbers are recorded in the
border ranges, so only the data parts of B need to be combined into the corresponding
range by selecting the /FCS Named- range commands.

1 3 /WOOS oidolo,orocessiv



[ START

LOAD DATA FILE A

COPY DATA OF A

/FILE COMBINE SUBTRACT

c li = a li- b r

22
Tagi =

j 1

COUNT THE NUMBER OF RECORDS N

WITH Tagi 0

= 0
Yes

/DATA QUERY FIND

TO LOOK UP ERROR RECORDS

CORRECT THEM

SAVE RESULTS

1
EXIT

Figure 5. Ms, chod of Compore
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After calculations of individual sits (= aM bii) are completed, their horizontal
sums are obtained and another database with a single field tag is set up. Records
with tags which are nonzero are identified by using the command /Data Query Find.

The "window" command in LOTUS 1-2-3 is used to split the screen into two
windows for showing two sets of data at the same time. The upper window provides
a view on. the original data of file A. The lower window shows the results of (Li

and the tags. Once a nonzero value is detected for the tag, the corresponding
value in A is checked against the card records to locate the error. Three types of
errors may arise when ci = 0: (a) only entries in B are wrong; (b) only entries in A
are wrong; or (c) both entries in A and B are wrong. For the first case, nothing
needs to be done. For the second and last cases, modifications are made in the ap
propriate entry and data item.,

Figure 6. Leis for lagio/ check

Error Code
Ages

Limits

Indexes

7-12 13-18 19-22

01 Pulse (times/semisec) 30-60 25-55 25-55
E02 Systolic pressure 70-160 70-160 70-160

(13-14)
E03 Diastolic Pressure 40-90 50-95

(15-18)
E04 Vital capacity 0-95 0-95
[05 Sitting H/H*100 600-5000 1000-7000 1700-7000
E06 46.32-59.6 46.06-59.0 47.28-58.3

(M)

E15 Chinup 0-50 0-50
E16 Inclined chinup 0-66 0-66 0-66
07 50m*8 (sec) 200-60

(F)

E18 800m (sec) 400-160 400-160

E19 1000m (sec) 370 -150 370-150

5 llethods of dr* process/iv



Certain logical relationships existed among the indicators for specific age

groups. Some of the maximum and minimum values of measurement are

given in Figure 6. Any datum that exceeds the maximum value or falls short of the
minimum value was checked again for logical errors. For example, the pulse range

for children of the 7 to 12 agegroup usually varied from 30 to 60 times per half
minute. If the pulse of a 10year old child was found to be less than 30 or greater
than 60 times per halfminute, the record of this student was checId again.
Nineteen types of error were coded: as E01, E02, , E19.

For each type of error, a criterion range was set up to specify the error condi
tions. For the 7 to 12 agegroup, the condition for E06 was that (sitting height/
height X 100) should be less than 46.32 and greater than 59.6. As mentioned earlier

the field names of height and sitting height were in cells H2 and 12. Therefore, the cell

address of standing height in the first record was H3, and sitting height 13. By enter

ing the two conditions in the two rows :ow the field name '6 in the criterion range,

the /Data Query Extract command was used to specify the criterion range and the

whole database as input range, and to copy all records mbtching either of the condi
tions to an output range.

6 Range name

+13/H3*100<46.32 1st condition

+13/H3*100>59.6 2nd condition

The flow chart of LOGICAL can be seen in Figure 7. When the macro was invoked,

the data range was cleared and the specified data file was incorporated in the

current worksheet. The database range, output range and criterion ranges were

automatically specified by the macro. The computer would check the nineteen logi

cal errors one after another. If logical inconsistencies were found, they were checked

against the cards and rectified accordingly. The main portion of the program would

reexecute until no more error was found. When the entire data file had been checked

for logical errors, it was saved replacing the original file.

Programming of data analysis module

The data analysis module forms the centrepiece of the complete method

ology of microcomputer processing of the sample survey of the students' physical

condition and health.

*loco/Tule/ process/kg o cose study 1 6



START

ERASE DATA RANGE

INCORPORATE SPECIFIED

DATA FILE

ASSIGN THE QUERY RANGES OF

DATA BASE

CHECK EACH KIND OF LOGICAL

ERROR

ARE THERE ANY

ILLOGICAL RECORDS?

Yes

CORRECT THE ERROR

RECORDS

PASS LOGICAL CHECK

SAVE ON DISK

Figure 7. lbw chon' of Lo9i17/
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START

\/
SET RECALCULATION MANUAL

AND ERASE DATA RANGE

\l/
LOAD THE DATA FILE\F---
L n = 1

\/
SORT THE nth INDEX

OF DATA

IN ASCENDING ORDER

n< k?

No

Yes

CALCULATE MIN, MAX

AND D VALUES

\/
FILL IN CORRESPONDING

PERCENTILES WITH COPY

SAVE THE RESULTS 1

Figure 8. hor chat/ of &Nero/

n = n+1
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This module first calculated the derived indicators from the crude indicators.
Through further computations based on both types of indicators, many statistical
tables and charts were generated for use in analysis and interpretation. Several
programs were designed and incorporated into this module: for data re
organization, regression analysis, as well as comparison among different groups.
Of these programs, GENERAL was used in calculating common statistics; and another
program known as TABLE was mainly used in making body development
evaluation tables.

Thi purpose of GENERAL was to compute the following statistics by group:
maximum, minimum, mean, standard deviation, standard error, variance and
percentiles. This program also checked for normal distribution.

The LOTUS 1-2-3 statistical functions can simplify considerably the compu
tation of common statistics. When the range of an argument is given, such as
c3..c308, one can calculate directly with functions like @count(c3..c308),
@min(c3..c308), @max(c3..c308), @avg(c3..c308), @std(c3..c308), and so on.

As soon as a formula for calculating basic statistics of the group was set up,
all other formulas were filled in the formula range to obtain other statistics in the same
way, with the /Copy command.

To calculate the Xth percentile in a list of data with n examined values, the
method adopted in the survey was to sort these data in ascending order first,

X1 < X2 < X3 < < Xn

The Xth percentile required was determined by the sorted value located by
the formula:

P. = x% « (n + 1) (1)

For instance, if n=306, P5 = 5% * (306 + 1) = 15, that is, the 15th value in
the sorted list was the 5th percentile of the indicator.

As the processing methods for various indicators in the same group were
identical, loops were used in the program GENERAL to repeatedly sort, one by one,
the columns of data. As soon as all the data had been sorted, the corresponding rows
of data were cup:ed into the result ranges for percentiles.

During the execution of a /Data Sort command, the data range to be sorted
was defined in the first place, and then one of the indicators was designated as the
primary sort key. When asked to determine the sort order, A specifies the ascend

11111111111M UM 11
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START\
INPUT THE COEFFICIENTS

A) CONSTANTS OF REGRESSION EQUATION

BO, Bl, B2

AND THE MAX, MIN OF WEIGHT, CC.

FILL IN THE VALUE OF TWO

INDEPENDENT VARIABLES

WITH/DATA FILL

/DATA TABLE

TO MAKE AN EVALUATION TABLE

\/
SAVE THE RESULTS 1

EXIT

Figure 9. Flow chaff d Tobb
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ing order and D the descending order. The GENERAL program calculated each indica
tor independently. By issuing the Go command, the computer immediately sorted the
data in the assigned order.

Once the data of eacl indicator had been sorted, the value of 0 was derived
using the following formula:

D=
2
i

( i 10+1)) x.
2 i

n2S
=

2 ( i 2(n +1)) x.
I 2 1

J3 1 (xi -x }2n xi ....x,

By looking up the table, the p value was obtained. Based on this, it was verified
whether the observed data for the particular indicator followed the normal distribution.

The flow chart of GENERAL is illustrated in Figure 8. As the first step, the
recalculation mode was set to manual so that LOTUS 1-2-3 would recalculate the for
mulae only when the !CALL 'key was pressed. The data file was then loaded into
the data range and the columns of data by indicator were sorted one by one,
from left to right. A loop was incorporated to control the number of fields to be
nrted. With the execution of command jCALC1, all formulae were recalculated
and statistics, such as min and max, as well as D values were obtained. The macro
then copied the values of each perr.,.mtile. Finally, the computed results were saved
onto diskette.

The function of program TABLE was to produce standard summary tables for
the evaluation of body development through the application of multiple regres
sion methods. Standard physical proportions were determined by fitting regres
sion equations, using height as the dependent variable and weight and chest circum
ference as independent variables: H = b0 + b. i W + b2 i CC.

Before the program TABLE was executed, the data group names, the coeffi
cients and constant of the regression equation, as well as the minimum and
maximum values of weight and chest circumference for that group, were entered into
specific r ells.

The formula for computing height was located on the upper left of the table.
As the macro was invoked, the values of the two independent variables were filled
with weight increments of 1 kg and chest circumference increments of 1 cm by
the /Data Fil, command. The starting value WGS the minimum, the steps 1 and the
stop value was the maximum. The evaluation table, showing height on the basis of
weight and chest circumference, was then created by the command /Data Table
(see Figure 9).

2 1 iffelhods of 0'o/a ,orocesslig
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Chapter Four

FINDINGS

Statistical analysis by means of microcomputerprocessing of the survey

data on physical condition and health, as described above, resulted in many

graphs and tables. Tables like the one illustrated in Figure 10 for group UF12 were

obtained by running the program GENERAL. According to the average values of

different indicators by age, the annual increments as well as rates of growth were

also derived.

A salient survey finding can be summarized in the table showing changes in

height as children grow up year by year. Figure 11 shows that 13year oid boys have

the fastest growth in height; and the physical development of urban girls occurs two

years earlier as compared to urban boys and rural girls. The LOTUS 1-2-3 graphical

features provide many possibilities for drawing graphs with the /Graph

command, and for eventual plotting on hardcopy using the printer. The height
increase and increase rate curves can therefore be illustrated as in Figures 12 and

13. These enabled the comparison of differences between male and female,
mountainous and coastal areas, Han and Li Nationalities, Guangdong and other

provinces and even with other countries.

Many evaluation standards were determined during the survey data proces
sing. For instance, the 80th percentile of weight was taken for the same height as the

standard weight for that specific height. If one's weight was under 75 per cent of

the standard, the child was severely undernourished. When it was between 75 per

cent and 85 per cent, there was moderate malnutrition. For levels between 85 per

cent and 90 per cent, only light malnutrition was detected. Normal nutrition level

would be situated between 90 per cent and 110 per cent. Between 110 per cent and

120 per cent, the person was overweight. When it was ubove 120 per cent, obesity

was the diagnosis.

The body development evaluation table for the group UF12, created by executing

the program TABLE, is shown in Figure 14. From the differences between the height

calculated based on weight and chest circumference and the actual height of a

student, the physical proportion and development level of a student were determined.

Evaluation standards were also established on the sports indicators by age and sex,

which were used to grade students according to their sportive results. By

means of standards established based on percentiles, students' sportive capacities
could be evaluated in a more scientific manner.

/*rocanpuler process* a case study 2 2
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UF12

NO
--I

, 1 2 3 4 5 6 7 8 9 10 11

N 306 306 306 306 306 306 306 306 306 306 306

MIN 33 88 46 0 1280 124.6 68.8 22.3 58.9 26 18.7

MAX 54 128 84 80 3120 160 87.9 54.2 81.3 35.5 27.5

AVG 43.34 104.16 66.04 53.90 2066.34 146.91 78.61 35.10 68.82 31.10 23.17

S 4.34 9.11 7.34 14.59 322.18 6.34 3.58 5.10 4.32 1.69 1.53

S-x 0.25 0.52 0.42 0.83 18.42 0.36 0.20 0.29 0.25 0.10 0.09

C.V 10.02 8.74 11.11 27.07 15.59 4.31 4.55 14.53 6.28 5.45 6.59

D 0.29 0.28 0.28 0.25 0.28 0.28 0.28 0.28 0.28 0.28 0.28

P3 35 90 52 0 1500 134 71.3 26.2 60.8 27.5 20.5

P5 37 90 54 30 1540 135.5 72.1 27.2 61.7 28.5 20.6

P10 37 92 56 40 1640 138 73.6 28.7 62.8 29 21

P15 38 94 58 42 1700 139.8 74.7 29.5 64.3 29.5 21.5

P25 40 96 60 50 1850 143.1 76.3 31.2 66.2 30 22.1

P50 43 104 66 58 2080 147.4 78.8 35 68.5 31 23.2

P75 47 110 70 62 2260 151.1 81.1 38.3 71.5 32.2 24.3

p85 48 112 72 64 2310 152.3 81.9 39.3 72.1 32.5 24.5

P90 49 116 76 70 2500 154.7 83.2 41.5 74.6 33.2 25.1

P95 50 122 78 70 2590 157 84.2 42.7 76.5 34 25.6

P97 51 122 80 72 2700 158.3 85 47.6 78.1 34.5 26

NO , 12 13 14 15 16 17 18 19 20 21 22-I

N 306 306 3 4 306 306 306 2 0 306 306

MIN 7.7 92 0 0 5 -4.3 90 0 ERR 0 0

COAX 11.1 209 0 0 51 22.8 134.1 0 ERR 1 1

AVG 9.22 167.43 0.00 0.00 32.23 7.10 106.93 0.00 ERR 0.29 0.28

S 0.59 15.42 0.00 0.00 7.Q3 t54 7.37 0.00 ERR 0.45 0.45

S-x 0.03 0.88 0.00 0.00 0.45 0.26 0.42 0.00 ERR 0.03 0.03

C.V 6.42 9.21 ERR ERR 24.60 63.92 6.89 ERR ERR 157.65 161.51

D 0.28 0.28 ERR ERR 0.28 0.28 0.28 ERR ERR

!-.5 8.2 140 15 -0.7 94.9 0 0

p5 8.3 143 18 0.2 95.6 0 0

PIO i 8.5 148 22 1.7 98.6 0 1

P15 8.6 151 24 2.1 100.3 0 1

P25 8.8 159 27 3.6 101.9 0 0

p50 9.2 168 33 7 106.2 0 1

p75 9.6 178 38 9.9 110.9 1 0

p85 9.7 180 39 11 112.7 1 1

P90 10 186 42 13 116.1 1 0

p95 10.2 192 44 14.5 121.2 1 0

p97 10.4 195 45 16.1 123.5 1 0

Figure 10. Rest& geheroledby CENRAL
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UM

age
_L

7

AVG

121.14

AINC* INC**

OF

AVG

120.76

AINC INC

8 124.24 3.11 2.56 124.92 4.16 3.45

9 129.92 5.68 4.57 130.59 5.67 4.54

10 34.71 4.79 3.68 135.24 4.65 3.56

11 139.46 4.75 3.53 142.49 7.25 5.36

12 144.83 5.37 3.85 146.91 4.41 3.10

13 154.60 9.77 6.75 152.95 6.04 4.11

14 160.07 5.46 3.53 154.66 1.71 1.12

15 163.96 -J.89 2.43 155.69 1.03 0.67

16 167.01 3.05 1.86 157.13 1.44 0.93

17 168.57 1.56 0.93 157.50 0.36 0.23

18 168.65 0.08 0.05 157.69 0.19 0.12

19 168.44 -0.21 -0.12 158.23 0.54 0.34

20 168.83 0.39 0.23 158.12 -0.12 -0.07

21 169.19 0.37 0.22 158.20 0.08 0.05

22 168.81 -0.39 -0.23 158.21 0.02 0.01

RIB

age AVG AINC INC

RF

AVG ANC INC

7

8

116.91

121.10 4.19 3.58

115.22

119.86 4.64 4.03

9 125.46 4.36 3.60 125.31 5.45 4.55

10 130.63 5.17 4.12 129.83 4.52 3.61

11 135.48 4.85 3.71 135.77 5.94 4.58

12 139.87 4.39 3.24 140.49 4.71 3.47

13 147.95 8.08 5.78 148.29 7.80 5.55

14 154.17 6.22 4.20 151.50 3.21 2.16

15 159.47 5.31 3.44 152.79 1.30 0.86

16 162.86 3.39 2.13 153.65 0.85 0.56

17 164.44 1.58 0.97 154.49 0.84 0.55

18 165.32 0.88 0.53 155.04 0.55 0.36

19 166.41 1.09 0.66 155.64 0.60 0.38

20 166.59 0.18 0.11 154.96 -0.68 -0.44
21 167.22 0.63 0.38 155.16 0.20 0.13

22 165.78 -1.44 -0.86 155.67 0.51 0.33

* Absolute Increase

** Increase Rote

Figure11.. /-160 Development Toble
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b1 b2 a

UF12 1.6835 -1.051 159.7

height=a+bl*weight+b2*CC

CC/weight 22 23 24 25 26 27 28 29 30 31

59 134.2 135.8 137.5 139.2 140.9 142.6 144.3 145.9 147.6 149.3
60 133.1 134.8 136.5 138.2 139.8 141.5 143.2 144.9 146.6 148.3
61 132.1 133.7 135.4 137.1 138.8 140.5 142.2 143.8 145.5 147.2
62 131.0 132.7 134.4 136.1 137.7 139.4 141.1 142.8 144.5 146.2
63 130.0 131.6 133.3 135.0 136.7 138.4 140.1 141.7 143.4 145.1

64 128.9 130.6 132.3 134.0 135.6 137.3 139.0 140.7 142.4 144.1

65 127.9 129.5 131.2 132.9 134.6 136.3 138.0 139.6 141.3 143.0
66 126.8 128.5 130.2 131.9 133.5 135.2 136.9 138.6 140.3 142.0
67 125.7 127.4 129.1 130.8 132.5 134.2 135.9 137.5 139.2 140.9
68 124.7 126.4 128.1 129.7 131.4 133.1 134.8 136.5 138.2 139.8
69 123.6 125.3 127.0 128.7 130.4 132.1 133.7 135.4 137.1 138.8
70 122.6 124.3 126.0 127.6 129.3 131.0 132.7 134.4 136.1 137.7
71 121.5 123.2 124.9 126.6 128.3 130.0 131.6 133.3 135.0 136.7

72 120.5 122.2 123.9 125.5 127.2 128.9 130.6 132.3 134.0 135.6
73 119.4 121.1 122.8 124.5 126.2 127.9 129.5 131.2 132.9 134.6
74 118.4 120.1 121:8 123.4 125.1 126.8 128.5 130.2 131.9 133.5
75 117.3 119.0 120.7 122.4 124.1 125.8 127.4 129.1 130.8 132.5
76 116.3 118.0 119.7 121.3 123.0 124.7 126.4 128.1 129.8 131.4
77 115.2 116.9 118.6 120.3 122.0 123.7 125.3 127.0 128.7 130.4
78 114.2 115.9 117.5 119.2 120.9 122.6 124.3 126.0 127.6 129.3
79 113.1 114.8 116.5 118.2 110.9 121.5 123.2 124.9 126.6 128.3
80 112.1 113.8 115.4 117.1 118.8 120.5 122.2 123.9 125.5 127.2

CC /weight 32 33 34 35 36 37 38 39 40 41

59 151.0 152.7 154.4 156.0 157.7 159.4 161.1 162.8 164.5 166.2
60 149.9 151.6 153.3 155.0 156.7 158.4 160.0 161.7 163.4 165.1

61 148.9 150.6 152.3 153.9 155.6 157.3 159.0 160.7 162.4 164.0

62 147.8 149.5 151.2 152.9 154.6 156.3 157.9 159.6 161.: 163.0

63 146.8 148.5 150.2 151.8 153.5 155.2 156.9 158.6 160.3 161.9
64 145.7 147.4 149.1 150.8 152.5 154.2 155.8 157.5 159.2 160.9

65 144.7 146.4 148.1 149.7 151.4 153.1 154.8 156.5 158.2 159.8
66 143.6 145.3 147.0 148.7 150.4 152.1 153.7 155.4 157.1 158.8

67 142.6 144.3 146.0 147.6 149.3 151.0 152.7 154.4 156.1 157.7
68 141.5 143.2 144.9 146.6 148.3 150.0 151.6 153.3 155.0 156.7

69 140.5 142.2 143.8 145.5 147.2 148.9 150.6 152.3 154.0 155.6

70 139.4 141.1 142.8 144.5 146.2 147.8 149.5 151.2 152.9 154.6

71 138.4 140.1 141.7 143.4 145.1 146.8 148.5 150.2 151.8 153.5

72 137.3 139.0 140.7 142.4 144.1 145.7 147.4 149.1 190.8 152.5
73 136.3 138.0 139.6 14 t 3 143.0 144.7 146.4 148.1 149.7 151.4

74 135.2 136.9 138.6 140.3 142.0 143.6 145.3 147.0 148.7 150.4
75 134.2 135.9 137.5 139.2 140.9 142.6 144.3 145.0 147.6 149.3
76 133.1 134.8 136.5 138.2 139.9 141.5 143.2 144.9 146.6 148.3

77 132.1 133.8 135.4 137.1 138.8 140.5 142.2 143.9 145.5 147.2

78 131.0 132.7 134.4 136.1 137.8 139.4 141.1 142.8 144.5 146.2

79 130.0 131.6 133.3 135.0 136.7 138.4 140.1 141.7 143.4 145.1

80 128.9 130.6 132.3 134.0 135.6 137.3 139.0 140.7 142.4 144.1

Figure 14. Devehpmed fvothaba ToNe
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CC/weight 42 43 44 45 46 47 48 49

59 r 167.8 169.5 171.2 172.9 174.6 176.3 177.9 179.6

60 166.8 168.5 170.1 171.8 173.5 175.2 176.9 178.6

61 165.7 167.4 169.1 170.8 172.5 174.1 175.8 177.5

62 164.7 166.4 168.0 169.7 171.4 173.1 174.8 176.5

63 163.6 165.3 167.0 168 7 1'0.4 172.0 173.7 175.4

64 162.6 164.3 165.9 16? 169.3 171.0 172.7 174.4

65 161.5 163.2 164.9 166. 168.3 169.9 171.6 173.3

66 160.5 162.2 163.8 165.5 167.2 168.9 170.6 172.3

67 159.4 161.1 162.8 164.5 166.2 167.8 169.5 171.2

68 158.4 150.1 161.7 163.4 165.1 166.8 168.5 170.2

69 157.3 159.0 160.7 162.4 164.1 165.7 167.4 169.1

70 156.3 157.9 159.6 161.3 163.0 164.7 166.4 168.1

71 155.2 156.9 158.6 160.3 161.9 163.6 165.3 167.0

72 154.2 155.8 157.5 159.2 160.9 162.6 164.3 165.9

73 153.1 154.8 156.5 158.2 159.8 161.5 163.2 164.9

74 152.1 153.7 155.4 157.1 158.8 160.5 162.2 163.8

75 151.0 152.7 154.4 156.1 157.7 159.4 161.1 162.8

76 150.0 151.6 153.3 155.0 156.7 158.4 160.1 161.7

77 148.9 150.6 152.3 154.0 155.6 157.3 159.0 160.7

78 147.9 149.5 151.2 152.9 154.6 156.3 158.0 159.6

79 146.8 148.5 150.2 151.9 153.5 155.2 156.9 158.6

60 145.7 147.4 149.1 150.8 152.5 154.2 155.8 157.5

Figure 14. Deve/oomenf ivo/aofin Tob/e (con/0

Correlation analysis were carried out to help to understand which size indi-

cators were too high relative to the sports indicators. The study results had been

useful for choosing athletes by taking into consideration a multiplicity of factors.

Statistical results obtained for students with normal vision were also compared with

those for students with poor vision. Some interesting results and conclusion were ob-

tained.

In short, through the sample survey and the ensuing microcomputer data

processing, a large amount of salient information was obtained on the physical con-

dition and health situation of students in the Guangdong Province. The results pro-

vided a scientific bez;s for the general improvement of the students' health and

their capacity for sports.
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C hapter Five

PROBLEMS ENCOUNTERED

AND SOLUTION ADOPTED

As this was the first major experiment in the use of microcomputer to process
large amounts of survey data within the education sector, a variety of problems
were encountered at different stages.

The first problem was related to difficulties in conciliating the hardware
capabilities of the microcomputer used and the statistical requirements of the
survey. As described in Chapter Two, constraints of limited main memory and hard disk
storage were solved by storing data in worksheet files on diskettes and processing
them by group.

If a group with 1,000 cards is in the current worksheet and every data cell
corresponds to a formula, there will be at least 20,000 ( =1,000 X 20) formulae to be
calculated. If one tried to fill all the cells with formulae using the /Copy command,
the "Memory Full" error message in LOTUS 1-2-3 would appear, because
formulae take up much more memory space. Therefore, a solution was to set up
only one column of formulae, instead of 20 columns, and to copy each column of data
into the formula range one at a time, for performing the calculations. This reduced
the total number of formulae to about 1,000, thus making 512KB of memory
sufficient (see Figure 15).

Sometimes there was the need to combine several indicators of many groups

to organize a new worksheet for analysis. In order to work out the heightweight
standards, data of height and weight had to be extracted from each age groups for
the same sex and then combined.

At first, each of the data files was combined into the current worksheet
through the command /File Combine Copy Entire. It was soon found out that the
data range was too big, resulting in the "Memory Full" error. Consequently, a range
name was given to every field in the database with the /Range Name Create
command, followed by loading any indicator of a group into the worksheet. This
resulted in greatly reduced memory requirements and the speed of data
processing increased considerably.

2 9 P/064=1/725 0/20/3041/1/a/2 3



DATA FORMULAS

DATA

(1) All data are computed simultaneously

CURRENT

COLUMN
FORMULA

(2) Processing data column by column

Figure 15. Two melhoo's used k co/cdo/kg formulas
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Problems were also encountered when moving the cell pointer to or from an
address which were determined by formula calculation. For example, a percentile
was o datum from a sorted list. The position of the datum was determined by formula
(1) in page 19. If a program was designed to calculate percentiles for different
sample s;zes, different addresses would have to be referred to when copying rows at
appropriate locations to the percentiles range. It was difficult, if not impossible, to
prepare a macro program within LOTUS 1-2-3 to go to the different addresses on
the basis of the number of cards in o sample, because cell address was o label
rather than a number. Every time the sample size changed, some addresses in the
macro program GENERAL had to be changed accordingly.

3 1 /°C0b/e/77S and SOM/0/1
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Chapter ;;ix
CONCLUSION

This paper introduced some typical applications of microcomputers in survey

data processing. The experience confirmed that if planned and designed properly,

microcomputers can be used very effectively in the processing of large amounts of

data.

Different possibilities and approaches are available on the

microcomputer. Some people may prefer to write routines, programs or entire

software packages in one of the microcomputer languages such as BASIC or PASCAL

for the processing of specific data. Others may opt for the use of some of the

readymade software packages for database management or spreadsheet

operutions.

Current trend shows that database management software systems tend to
dominate. The experience described in this paper on the use of LOTUS 1-2-3, a

typical spreathheet software package, then fore added another dimension to

microcomputer applications in educational management information. In many

ways, the decision to use LOTUS 1-2-.3 could be attributed to the varied analytical

features offered by this software, such as functions for the calculation of basic

statistics and regression analysis. A first attempt has been made to make use of
these features, through the macro programming language within LOTUS 1-2-3. fhe

results hove proved to be very positive and satisfactory.

There is a growing tendency for most software packages to make extensive

use of userfriendly menudriven type of operational features. Many packages also

have expanded features for customizing data processing procedures, by incorporating

programming facilities, such as the macro programming language within LOTUS 1-2-3

or the command files under DBASE III. It is expected that such facilities will further

develop in the future. As microcomputers are becoming more accessible and easier

to use, efforts on the part of statisticians, managers and planners of education

to participate in the development of more powerful and multifunction programs for

the entry, checking, storage, processing, search, retrieval, analysis and

dissemination of education management information, will be required.

*loco/Tule, process/iv o cose 3/4 3 2
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It was noticed during the data entry stage of this survey that as the more data
were being handled, the more frequently errors occurred. Consequently, more in
tensive data checking and corrections were required. The design of the survey ques
tionnaire was found to play an essential role in facilitating data verification and en
try. In some countries, opticalmarker readers (OMR) have been used for inputting
data directly from the questionnaires into computerized storage. Although this method
is still relatively costly, it is seen as one of the means by which the effectiveness and
efficiency of data processing can be enhanced.
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Annex II

COMPARE PROGRAMME

AB AC AD AE

1

2 REM: COMPARE PROGRAM

3

4 /reol.z640-
5 /wwc

6 Nototal-
7 /fccrHesci lesci
8 /wgpd

9 lgotoic3-
10 /Nib

11 /cal.x309-a321-
12 lgotoic323-
13 /fcsncaa-11-
14 lgotoly323-
15 @abs(c323)+Qabs(d323)+...+@abs(m323)-

16 right

17 @abs(n323)+@ubs(o323)+...+@ab3(x323)-

18 right

19 +Y323+Z323-

20 /cy323.aa323-1324.y630-
21 lop!

22 "tag-
23 down down down !down; down idownlidowni idownlidown
24 /wwhihomel

25 /wgrm

26 window

27 lop! lop! lull lop! lupi lull lop! lop! lupi idowni
28 /wt-tgotolaa323-
29 /xi@dcount (aa322.aa630,0,criteria)=0-lhomel0K-/xg

30 /dgiaa322.aa630-cab35.ab36-f

0.7000117,01//01 processing o case ski,* 3 6



Annex III

GENERAL PROGRAMME

AC AD AE AF

1 counter 1 6

2 counter 21

3 \a /wgr m
4 lgotoia320-/fccecompute-
5 /realx 310-/rec322.x339-/cao3-03.aa308-
6

7 goto counter -ON
8 goto c3-/dsdb3.b308,-pb3.b308-a-q
9 loop /df counternounter + 1.#1--

10 /xicounter<21-/xgad12-
11 /xgod14-
12 /dsdlesci irightnendi idowni-p lesci Irighti.lendi Idowni
13 /xgloop-
14 Ancvaluen321-
15 Ancdata-c3-/recounter1-
16 loop 1 /dfcounterl-counter1 + 1.- 1--
17 lgotoidata-/dendi Idowni-z3-
18 Ancdatasi righti-
19 Icalci
20 fixvgaz-ab3.610-r
21 lgotolvalue-/f ccegaz-
22 Ancvalue-lright I-
23 /xicounter1<21-/xgloop1-
24 /cc11.xl 1-c329-
25 /cc17.x17-c330-
26 /cc33.x33-c331-
27 /cc48.x48-c332-
28 /cc79.x79-c333-
29 /cc156.x156-c334-
30 /cc232.x232-c335-
31 /cc248.x248-c336-
32 /cc278.x278-c337-
33 /cc294.x294-c338-
34 /cc300.x300-c339-
35 /fxvv11-a321.z343-

3 7 k7er 45.
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