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CHAPTER I

INTRODUCTION

Personnel planning is part of any administrative set up in an organiza-
tion, An administrator is required to forecast his personnel requirement and
his estimate is based on his knowledge of the trend and behavioral pattern
in the past, and a set of decision parameters, These decision parameters can
be both qualitative and quantitative, The qualitative parameters are assigned
certain reasonable weights or values before a decision is made,

In this report an attempt is made to build a computer model for estima-
tion of teaching faculty requirement for the Engineering School of Kansas
State University,

A faculty member is required to perform either one or a combination of
the following duties:

1, Teaching

2. Research

3, Administration
The weight given to each of these functions vary with each faculty member,
Each of these functions impart a certain workload on the faculty member,
Hence the faculty requirement can be conceived as being constituted of the
requirements for each of these functions. This functional catagorization
of faculty requirement also aids the administrator in his assignment of
duties to individual faculty members, This model deals with the faculty
requirement for only one such function namely teaching. Though the model

is built for the Engineering School in particular, care is taken to see that



the procedure could be adapted to any school,

The following decision parameters were considered in the model,

1, Desired section size = Desired number of students in a section,

2, Minimum section size - Minimum number of students in a section,

3, Number of students in each curriculum at various levels - Freshmen,
Sophomore, Junior and Senior,

4, Weight factors to quantify the proportion of the load imparted by
the student count in a course, level of the course and the mode of
instruction; the lével being an indication of the difficulty associat-
ed with the course and the mode of instruction representing the way
the course is taught, namely lecture, recitation, laboratory and
individual instruction (called problems),

5, Full time equivalent credit hours for each faculty member,

6, TFull time equivalent credit hours for the individual instructions,

The model also includes a decision rule to determine the number of

sections resulting from the projected enrollment in a given course,



CHAPTER II

ANALYSIS OF THE PROBLEM

The first step in the analysis is to identify the objective of the
study and the factors affecting it, In this problem the objective can be
stated as:

1. Aiding the administrator in planning the faculty requirement,

2, Identification of the factors leading to wasteful utilizatiom,

3, Semnsitivity analysis of the factors affecting the model,

In most instances, the administrator would have developed a feel for
the problem based on his past experience and built on approximate regression
model for the faculty requirement, identifying certain common sense factors,
He will be validating any new model in this perspective., Hence it is
desirable to incorporate those features in the model which will aid him in
the comparative study,

Teaching faculty requirement is comprised of the requirement for each
individual course offered in each of the departments in the school. The work
load induced by each course may be cﬁnceived of as being a function of the
following course parameters,

1. Student count in the given course

2., Level of the course

3, Mode of instructions and the associated hours

4, Section size - Numbers of students in a given section

5. Speciality and importance of the course in relation with the

other courses



Having agreed upon these course parameters it is a question of the subjective
argument as to which of these factors is a major contributor to the work load
of a teaching faculty. The following methods may be considered reasonable
for calculating the full time equivalent teaching faculty for a given course.

1. A method based on the student count in a course, level of the course
and the mode of instruction in conjunction with the associated
hours.

2. A method which discards the mode of instruction and considers the
work load as a function of the level of the course, and the
student credit hours which is the product of the number of students
and the credit hour associated with the course.

3. A method which congsiders the section size limitations and the work
load as being constituted of two components. A constant work load
which is dependent on the number of sections irrespective of
the number of students in the section and a varying load induced by
the student count in a particular section. Each of these componends
may be considered as varying with the level of the course and the
mode of instruction, and may have to be weighted to denote the
proportionate work load.

All these methods do not consider the speciality requirement of the
course, since the speciality requirement will have erratic behavior at
different times, and can usually be hand picked. A computer model which
considers all of these features or capable of giving all relevent parameters
for a comparative study seems to be most desirable. In these methods we had
conceived of the possibility of varying the induced course load with different

levels and modes of instruction. The weight given to these factors are



qualitative in nature depending on the judgement of the administrator and
have tc be quantified in the model, Since the judgement may vary with each
administrator it is desirable to feed this as input variables to the model,
Since the method 2 does not take into consideration the mode of
instruction, which is considered as a relevant factor in deciding the work
load, it was not included in the present model, though student credit hours
generated, are given for comparative purposes, The first method which is
based upon only the number of students in a given course is formulated by
D, P, ilovt and has been widély used (2). The input parameters in the model
for calculating the full time equivalant teaching faculty requirement by the
last method were chosen to approximate the Hoyt model, The model also
identifies the courses which do not fulfil the minimum course count require-
ments and calculates the deleted teaching faculty requirement for different

classifications seperately,

2,1 GENERAL METHODOLOGY

The general procedure employed in the model can best be described by
the following flow chart, shown in Figure 2-1, The full time equivalant
teaching faculty requirement is calculated by two methods, The input para-

meters under the jurisdiction of the administrator are marked with an asterik,

2,1,1 Method 1 (Hoyt's method)

N, N 4
= R H
FIESChODl L j X mjk X jk
i=1l j=1 k=1

A
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load calculated by Method 1,

= Full time equivalant teaching faculty requirement for the

]

school,

Humber of curricula comprising the school

Number of courses in the ith curriculum

Index representing the mode of instruction

k=1 represents lecture, k=2 represents recitation

k=3 represents labaratory, k=4 represents problems
Weighting factor for jth course kth mede, for calcuation
of teaching load due to student count,

Number of contact hours for jtP course, kth mode,

Base student credit hours constituting 1-FITE teaching
load attributed to student count,

Number of sections for jth course

Constant load factor depending on number of sections

for jth course, with kth mode instruction,

Weighting factor representing the administrator's
judgement of the proportion of load attributed to

the number of sections irrespective of the section size,
Weighting factor representing the administrator judgement
of the proportion of.load attributed to the student count

in a given course(Fl + F2 =1,)



K, = Student count in jth course

**B Base student count (non weighted) to represent full load

attributed to course count,

*%B Base student credit hour to represent 1-FTE teaching
faculty member,
The first method of FTE computation is a special case of the second

method where
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Calculate the course count

!

Calculate the number of sections

L e N

B 1

Calculate FTIE teaching faculty for the
course for appropriate level and method

is minimum
count requirement fulfilled

Calculate cumilative deleted FTE teaching fac-
ulty for the dept. and school

i

Yes

—— Print the resultsof the course

- ot

Print the results for the department

'

Figure 2.1 General flow chart

Print the results for the school ———

END



CHAPTER III

ESTIMATION OF COURSE PARAMETER

The four relevant course parameters used in the model were

1.

2,

4,

Student count - Number of students enrolled in a given course,

Desired section size - Desired number of students to constitute
one section,

Minimum section size = Minimum number of students required to
constitute a section,

Number of sections

Of these parameters, the desired and minimum section size are under the

jurisdiction of the administrative heads and are the input parameters in the

model,

model,

The student count and the number of sections are calculated in the

3.1 ESTIMATION OF STUDENT COUNT

The student count is a function of the following factofs

1,

2,

Curriculum specification,

The number of students enrolled in different curricula at different
levels,

The relevance of the course content to other subjects, curricula,
and schools,

Personal factors viz, compatibility of the teaching faculty,

the work content etc,

The last two factors are qualitative and difficult to quantify in a

regular regression model, Hence a model which includes factors based on
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observation that reflect these qualitative tendencies, seems to be a reason-
able answer,

A certain fraction of students from different curricula or schools
constitute the student count in a particular course, We should identify the
interrelationship between these fractions and the factors affecting the
student count and specify these fractions so that they reflect these factors,
This could be done by one or a combination of the following methods:

l. Estimation from curriculum specification,

2, Judgement of departmental heads and concerned faculty,

3, Historical data,

The first of these methods reflect the effect of curriculum specification
and the other methods reflect the qualitative aspects of the problem and the
electives,

This model attempts to find a method of logical estimation of these
fractions, from here onwards specified as “Course curriculum fractions",
based on curriculum specification and historical data, Judgement of depart-
ment heads was not sought, since it was thought that historical data avail-
able will give the same information more accurately, though many times,
especially when a new course is introduced, the departmental heads' judgement
will be the only way., The historical data was available for the 1970 Fall
and 1971 Spring semesters as part of the work in a related field, namely
estimation of classroom requirement, by Mr, Tom Compton (1), At this stage
it was uneconomical to get more data, A sample of these data is given in
Appendix A,

The students enrolling in a particular course were considered as belong-

ing to the following classifications:



11

1, Curriculum Specifying The Course As Requirement
2. Curriculum Specifiying The Course As Elective
3. A School Comprising Group Of Curriculums, Subdivided Into The

Following Classification

3 i Engineering school
3 ii Other schools

In the computer program the student count is calculated by summation of
the product of course curriculum fraction and the corresponding enrollment
figure in the curriculum, This required easy identification of curriculum
enrollment, This was done by a two dimensional variable NC, the first index
representing the curriculum number, the second index representing the course
curriculum fraction level, and the value of the variable representing the
enrollment figure, For this purpose the schools have to be classified in
the same manner as curriculum for identification purposes., Hence the schools
were given artificial identification numbers from 1000 onward since a 3
digit number specifies the regular curriculum numbers, They were

1000 - School of Agriculture

1001 = School of Architecture

1002 -~ School of Arts and Science

1003 - School of Business

1004 - College of Education

1005 - Engineering School

1006 - College of Home Economics

1007 - College of Veterinary Science

1008 - Portion of graduate school representing students enrolled for

master program,
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1009 - Portion of graduate school representing students enrolled
for PhD progran,
1010 ~ Portion of graduate school representing students enrolled
for masters program in the Engineering curriculum.,
1011 - Portion of graduate school representing students enrolled
for Phd program in the Engineering curriculum,
Course curriculum fractions, except for the courses specified as curriculum
requirement, was based on historical data. For the courses offered in both
the semesters, the average of the fall and spring data was taken, The under-
graduate students were divided into eight levels, each subsequent pair
representing Freshmen, Sophomore, Junior and Senior level, the odd numbers
representing the Fall semester and the even number representing the Spring
semester, The graduate students were divided into two levels, the level 1 re-

presenting the Fall semester and the level 2 representing the Spring semester,

3,2 ESTIMATION OF COURSE CURRICULUM FRACTIONS FROM CURRICULUM SPECIFICATION

If the students were considered regular, adhering to the curriculum
strictly, then a fraction equal to 1,0, assigned to the corresponding level
would be most appropriate, But rarely does this regularity assumption hold
true, and the deviation from this regularity is likely to be more marked in
those cases where the course is offered in both the semesters, Examples to
the effect are given in Appendix B, However it would be desirable to explore
the feasibility of a method to represent the degree of irregularity., This
could be represented by a fractional factor with which the result obtained
by the regularity assumption has to be multiplied., This fractional factor
could be specified for individual courses, for individual curricula, or for

the whole school, Specifying the fraction for individual courses would have
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to be based on historical dat;, which would result in discarding the
curriculum specification, The amount of data available did not justify the
fractional factor being specified for individual departments. Moreover this
would mean that sensitivity analysis due to change in curriculum specifica-
tion would be more elaborate, Hence this was done for the whole school, Any
uniform pattern applied to the whole school is likely to create a certain
amount of distortion in the estimate, Hence the following performance
criteria were formulated:

1, To minimize absolute deviation from the mean.

2, To prefer overestimation to underestimation.

3. To determine the fraction to the accuracy of one decimal place,

Since the irregularity pattern is likely to be related to the number of

times the course is taught in a given period, the courses were divided into
the following three categories.

1, Catepory 1. Courses are offered in one semester only,

2. Category 2. The courses are offered in both the semesters and the
curriculum specifies it as a requirement only in one semester.

3. Category 3. Courses are offered in both the semesters and the
curriculum specifies it as requirement in both semesters, This
category of courses are usually lecture courses viz. engineering
assembly,

Appendix 'C' gives the estimated student count and the deviation from the
actual student count for individual courses. The summarized results are
given in Tables 1, 2 and 3, Based on the performance criteria a fraction

of 0.5 was chosen for Category 1 courses and 0.8 for Category 2 courses,
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Table 1

Summary of Deviation of Estimated Student Count From Actual Student Count
For Category 1 Courses
Fall Semester Spring Semester Both semesters

Fraction Mean Mean abs, Mean Mean abs, Mean Mean
Deviation Deviation Deviation Deviation Deviation Deviation

0.7 0,2857 3.7571 0.7222 44,2778 +,2813 4,0938

0,8 -2.,2143 4£,2143 -1,333 4,3333 -1,7188 4,2813

.9 -4,3572 5.2143 -3,3889 5,0556 =3,8125 5.1250
Table 2

Summary of Deviation of Estimated Student Count From Actual Student Count

For Category 2 Courses

G.4 4,625 9,7917 3,3125 8,6250 3.8750 9,125

0,5 -6,5417 12,8750 -1,8475 8,.4063 -3,8714 10,3214

0.6 -13.500 17.1667 -7.0625 10,6250 -=9,8214 13.4286
Table 3

Summary of Deviation of Estimated Student Count From Actual Student Count
For Category 3 Courses
0.7 15,0000 15,0000 18,6667 18,6667 16,8333 16.8333
0.8 5.8333 5.,8333 7.5000 7.5000 6.6667 6.6667

0.9 -3.6667 5.3333 =3,8333 4,0000 =3,7500 9.3333
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Category 3 courses are usually held in one section irrespective of the
student count and hence FTE faculty requirements are not affected appreci-
ably due to the sectioning rule, Hoyt's method correlates the student count
and FTE teaching faculty requirement linearly and to partially offset the
effect due to overestimation a fraction of 0.8 was chosen, though 0,9 was

more appropriate from the point of view of the chosen performance criteria,

3.3 DECISION RULE FOR SECTION SIZE

Ideally, the number of students in a class is bound by two limits, the
upper limit and the lower limit, The lower limit is the minimum student
count in a section, representing the tolerance limit to wasteful utilization,
The upper limit is limited by any of the following factors:

1, Teaching effectiveness

2, Classroom size

3, Speciality requirement of the course

4, Course demand and faculty availability

5, Equipment available in the case of labaratory classes,

The department head usually uses his judgement in deciding the section size
depending on personnel resources, conceived importance of the course, course
demand and load balancing of faculty. Hence there are likely to be some
exceptions to the uniform sectioning rule, whatever the logical rules for
decision may be, But the uniform sectioning rule aids the administrator in
overall policy decision and acts as a base criterion to examine the exceptional
cases,

These exceptions are not likely to affect the final estimate of faculty

requirements appreciably, as long as they remain as exceptions and not a rule,
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The following decision rules may be considered logical:

3.3,1 Divide the number of students by the maximum section size and if

there is a remainder increase the number of sections by 1,

3.3,2 Divide the student count by desired section size and examine the
remainder if any, with a percentage of desired section size to decide
vhether any additional section should be created or whether the

students should be redistributed in the existing number of sections,

3.3.3 Divide the student count by the desired section size and examine the
remainder, if any, to find the number of students who will be
redistributed into the existing section, If this number is greater
than a specified level, then increase the number of sections by 1,

Though no method can be considered as overwhelmingly superior to others
and any one method may be considered reasonable depending on the view of the
administrator, it may be desirable to examine the various methods., The method

3.3.1 is rigid in the sense that it bases the decision on maximum section

size and irrespective of the remaining number of students increases the

section size by 1, This basically leads to the a#sumption that the factors
influencing the decision of maximum section size are not flexible, The
method 3.,3.2 and 3.3.3 are similar to each other except for the specified
level of students with which the remaining students are examined, In method

3.3.3 it is specified as a fixed percentage of desired section size,

The method 3.3.3 allows a certain amount of flexibility to the adminis-
trator in deciding these parameters, based on the practical situation,

However it should be pointed out this method in practice will coincide with
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the method 3.3.1 when the maximum section size is-specified as the sum of
the desired section size and the specified level with which the remainder
is examined, The advantage of method 3.3.,3 is in the philosophy of deciding
these sectioﬁ sizes, If method 3.3,3 is chosen then the question arises as
to what the specified comparison level should be, Again there is no one
answer to such questions, but minimum section size may be considered as
reasonable from the following view points:
1. Most of the decisiqn arises as to whether the number of sections
should be 1 or 2. 1In such cases it would not be wise to create
a section less than the minimum section size,
2, This could be easily conceived by the administrator and is no
longer an arbitary level,
Hence the method 3.3.3 with minimum section size as the specified level was

chosen,
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CHAPTER IV

COMPUTATIONAL ALGORITHM

4,1 PROGRAM COMPONENTS

The model is comprised of

a, One main program

b, Five control subroutines - CALCUL, LECTUR, RECIT, LAB, AND PROB

c, Seven functional subroutines - COUKNT, COUDET, TEADET, MINSIZ,

FINRES, and INIATL

The control subroutines classify the courses according to different course
levels and mode of instruction, and route them to appropriate functional
subroutines for calculation, The detailed functions of these subroutines

are given in Appendix D,

4,2 INPUT PARAMNETERS

The main input variables that reflect the administrators judgement are:
1, Desired section size for various levels and modes of instructiom,
2, Minimum section size for various levels and modes of instruction,
3., Constant and varying load weighing factors for different course
levels and mode of instruction,
4, Curriculum enrollment figures,
5. Course curriculum details,
The administrator can study the effect due to changes in any of these
parameters, Desides these variables there are other input variables for
the identification of the semester, method of calculation and initiating the
program., The details of all the parameters are given in Appendix E-1., The

data and types are given in E-4,
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4,3 OUTPUT VARIABLES

The main output variables are FTE teaching faculty requirements of each
course, different curricula and the school, classified both by the mode of
instruction and the course level, In addition to this,deleted FTE teaching
faculty requirement due to minimum section size requirements, as well as
generated credit hours are given for various classifications., The details

are given in Appendix E-2,

4,4 GENERAL COMPUTATION PROCEDURE

The first step in the computation is to estimate the student count from
enrollment figures and course curriculum fractions. The courses are then
grouped as to their mode of instruction and level, The projected number of
sections for each course is calculated from this estimated student count
and the desired and minimum section sizes, The full time equivalent teaching
faculty requirement is calculated by either method using the appropriate
weighting factors. The estimated student count is compared with minimum
section size for the subject modes of instructiomn, If this requirement is
not met for at least for one mode of instruction, then the full time
equivalent teaching faculty requirement for that course is not included for
curricula and the school, but is cumulated separately, The courses which
do not satisfy the minimum section size requirements are also identified
with asteriks, in the output, This procedure is repeated for different
courses in the curriculum and for all the curricula comprising the school,

A general flow chart is given in Appendix F.

4,5 USE OF THE COMPUTER PROGRAM

As stated earlier the model should aid the administrator in planning the
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faculty requirement, help him in recognizing wasteful utilization and
optimize the utilization of the existing teaching faculty, The five input
parameters under the control of the administrator help him in these objectives,
The mocdel is dependent on the estimation procedure for student count, and the
input parzmeter which plays a vital role in this estimation is course
curriculum details, and in particular course curriculum fractions., These are
determined either by curriculum specification or historical data, Of these,
course curriculum fractions determined by curriculum specification are of
special importance, since not much could be done to the fractions based on
historical data, An administrator might have recognized some of the courses
as being wasteful in the sense that they have a low student count, though
they may satisfy the minimum section size requirement, This may be due to
either of the following reasons:

1. The courses are service courses and similar courses are cffered

in different curricula, |

2, The courses are offered in both the semesters,
To overcome this low student count, an administrator will introduce curriculum
changes and would like to study the effect on the teaching faculty require-
ment, These changes will involve grouping of siﬁilar courses taught in
different curricula into one single course, and/or dropping a course from
one of the semesters, In the case where the courses are offered only in
one semester instead of two semesters, the change involves alteration of the
modification factor applied to course curriculum fraction, for the appropriate
curriculum, But the change which involves replacement of a group of similar
service courses by a single course requires a special mention, The best

procedure would be to study the behavioral pattern of the student enrollment



for these courses. The new course introduced would have the curriculum
fractions, which will be a combination of the new curriculum requirements
introduced and combined data available from the group of courses,

Similar procedures could be adapted for the intreduction of a new
course, which corresponds to an existing course, But in those cases where
the courses introduced are completely new, then the course curriculum
fractions must be based on curriculum requirement and judgement of the
department heads,

The use of other input parameters are apparent and their data card

type are given in Appendix E-4,

21
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CHAPTER V

SENSITIVITY ANALYSIS

In the procedure for estimation of FTE teaching faculty requirement,
many factors have been introduced to quantify the assessment of the qualita-
tive factors by the administrater. Each administrator may consider an
interval range of these parameters instead of a point estimate and this again
may vary with the different administrators. Hence it would be necessary to
consider the effect of changes with parameters on the FIE teaching faculty
requirement. Since the 'Method 2' incorporates the 'Method 1' as a limiting
case, only 'Method 2' will be considered for analysis. The FTE teaching
faculty requirement for the jth course can be written as,
FTE. = (FTEl + FTEZ)E%E , where

J

FIE; = Sj b3 ij xFy, representing a constant load due to preparatiom,

and

FIE, = %i'x Wik (l—Fl), representing the varying load due to student count

Sj = Nﬁﬁber of sections for the jth course

ij = preparation load factor for the jth course, and kD mode of
instruction

Fj =A fraction between 0 and 1 representing the proportion of the
load attributed to preparation for the course.

Kj = Student count in the jth course

Bc = Base student count representing one full load due to student
count.

wjk = Varying load weighing factor for the jth course, and kth mode of

instruction.
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ij = Number of teaching hours in the kth mode of instruction for the
.th
i course,

A = Base credit hours to represent one FTE teaching faculty load.

The factor HjP/A represents the ratio of the number of hours the course is
taught and the base credit hour constituting 1 FTE faculty load. To simplify
the analvsis ij is taken as equal to A. The effect of other factors on

FTEl, FTE2 and FTE k£ is analysed,
J

5.1 EFFECTS OF INPUT PARAMETER ON FTE;

Sjk is a function of student count 'Kj' and the sum of desired and

minimun section size 'R' represented by the following relationshipl

K=0 if Kj MOD R=0

: K+
g B = £ f + K h
ik Quotient of ™J s where K=l if Kj MOD R#0

=

Hence FTEl is a right continuous step wise function as shown in Figure 5,1,

The size of the step width is equal to 'R' and the step height is equal

to ij x F Hence the desired and minimum section size, in particular

l.
their sum, define the step width and the product ij .4 Fl affect the step
height. Of the two factors, ij and Fy, ij is an independent factor not

having any effect on the other componend FTE;. Hence for a fixed ij, the

step height increases in direct proportion with Fl’

5.2 EFFECT OF INPUT PARAMETERS ON 'FTEZ'

FTE, is independent of the number of sections and hence is not affected

by desired and minimum section sizes. It can be represented by a straight

line with slope ik (l—Fl), as shown in Fipure 5,2, Here W3k Bc and (l—Fl)
B
c

are all positive and hence the slope is always positive. Further since

FTE, equals zero where student count is equal to zero, it passes through the
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origin. l-F1 varies between 0 and 1 and hence the slope varies between 0

and mjk . The slope decreases with the increase in student count and the

B
h

c
effect of Wik is to modify this student count for the jt kth

course and
mode of instruction. Hence”jk can be designated by a single factor I/Mc,

B

c
where Mc is the modified base student count, (1—F1) represents the propor-

tion of the load attributed to the student count and increase in the propor-

tion increases the slope.

5.3 CUMULATIVE EFFECT OF INPUT PARAMETERS

Since TEj is the sum of FTEl and FIE, it can be represented by a
combination of linear and stepwise function, the slope of the linear portion
being 1/M, (l—Fl), step width equal to 'R' and step height equal to

x F,. This is illustrated in Figure 53. The limiting cases of this graph

P

kot
are, purely stepwise function with no linear increase, when F1 equals 1 and a
purely linear function without any step when 'F;' equals zero. The second of
these cases is the Hoyt's line for estimation of teaching faculty requirement.

Figures 5.4 to 5.11 represent the behavior of the fulltime equivalant

teaching faculty requirement for the data specified in Table 5.3.1.
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FTE1 vs. Student Count

Figure 5.1.



FTEZj

FTE2j=Kjijk(l-Fl)

Student Count

Figure 5.2. FTE, vs. Student Count
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Ty =0 ——

(Hoyt's line) 4
F TE=FTE1+FTE2 L

Student Count

Figure 5.3. FTE vs., Student Count
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Table 5.3.1 Input parameter for the sample problem

Desired Section Size

000-399 400-599 600-799 >800

Lecture 1000 1000 1000 1000
Recitation 40 35 30 30
Labaratory 20 15 12 10

Weighting Factor

000-399 400-599 600-799 >800
Lecture 1.00 1.50 2,00 4.00
Recitation 1.00 1,50 2,00 4,00
Labaratory 2.00 3.00 4,00 4.00

Problems 3.00 4.50 6.00 12.00

Minimum Section Size

000-399 400-599 600-799 >800

20 15 10 3
20 15 10 3
10 8 7 5

Preperation Load Factor

0G0-399 400-599 600-799 >800
1.00 1.10 1.30 1.50
1.00 1.10 1.30 1,50

1.00 1.10 1.30 1.50

28

Base Student Count (B.) = 32

Fractional Load For Preperation (Fl) = 0.0, 0.5, 1.0
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FTE teaching faculty
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Figure 5.11. FTE teaching faculty requirement for the courses
taught in laboratory classes; course level - >800
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CHAPTER VI

RESULTS AND DISCUSSION

6.1 RESULTS

In a study of this nature one can not draw conclusive results, one
can only evaluate the procedure at a few known reference points, mainly
current practice, This has been done. Student course preference was
measured from historical data and forecasts were made using a current
definition of a full time work load; these projections (see Appendix G-1)
agree reasonably well with the current levels. Various other expiorations
are possible by altering the definitions and weights. Other investigations
are possible; for example the effect of curriculum revisions are easy to
determine. It would be possible to specify the various curricula in such
a manner as to minimize faculty requirements., Modest curriculum modifica-
tion could be made to eliminate the least productive courses as identified
by this program,

Results obtained in this manner would be a means of forecasting future
loads., Some studies of this nature were conducted. Validation of these
forecasts must wait for some future comparisons. The factor that will play
a major role in the accuracy of these estimates is the choice.of course

curriculum fractions based on student irregularity.

6,2 DISCUSSION

This program is highly sensitive to the estimation of student count
and one must keep the curriculum course factors updated for this method to

be used with any reasonable accuracy. At present the cost of obtaining this
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data is prohibitive and hence it would be desirable to incorporate a
procedural device for updating this data, This could be done by maintaining
a control chart for each of these courses and whenever there is an indication
of the student count in a given course going outside the limits of control
chart, it would be worthwhile to look into the details, recognize the
attributes, and update the contrel chart,

The program gives the result only for one semester, and only one method
could be used at a time, It would be useful to modify the program so that
results of both the semesters could be carried out by the methods in the
same run, Finally the possibility of reducing the program size, by including

the weight factors and section sizes as arrays, is also worth investigating.
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Course No.

505
520
520
525
525
530
530
530
530
530
550
550
550
550
550
560
560
560
560
560
560
580
580
580

APPENDIX A

EXAMPLES TO SHOW THE DEVIATING ESTIMATED STUDENT COUNT FROM

436
415
432
443
331
404
417
431
432
497
371
372
511
522
575
212
413
452
521
535
560
410
670
680

ACTUAL STUDENT COUNT, WITH REGULARITY ASSUMPTION

Actual
Student
Count

7
24
11
11
24
58
58
48
34
51
11
81
22
17
14
95

106
38
43
34
39
30
19
17

Student Count
With Regularity
Assumption

16
30
21
56
43
15
89
71
88
72
23
121
24
24
26
145
229
93
100
95
104
90
29
29

Student Count With
Appropriate Modifica-
tion Factors#*

13
24
17
28
23
40
45
36
44
37
16
37
19
19
14
112
136
47
54
33
58
46
24
24

*Choice of modification factor is explained in Chapter 3.

40



Dept.

1-E

Course

550451

550481

550571

550572

550575

550581

550603

550625

550701

550711

EXAMPLE
Count Frac,

1 .0222
1 .0212
*%*%Course Total

1 . 0666
**%Course Total

1 .0833
1 .0526
*%*Course Total

20 4255
***Course Total

7 .1489
***%Course Total

21 L4468
**%Course Total

11 .3928
*%%Course Total

15 <3191
*%%Course Total

1 .0212
**%Course Total

1 .0526
***Course Total

Count

Frac

Cur

Level

Student count

APPENDIX B

OF HISTORICAL DATA

Cur,

MTH 221

1E

BM

ARS
GRS

GRS

550

058

120
818

550

550

550

150

550

550

818

Lev.

Count

1
8

2

18

Frac. Cur. Lev.

.0166 CS 223
.1481 IE 877

1
1
.0357 1IE 550 1

L0444 MTH 221 2
.2500 MTH 838

|

.0645 CL 868 1

,0454 COS 805 1

,0370 IE 877 1

3333 IE 877 1

Fraction of the students from the curriculum specified who have
enrolled in the course,

Curriculum from which the student enrolled in the course

Students enrollment level
level = 1 Freshmen, Sophomore
level = 2 Junior and Senior

41
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APPENDIX C

MODIFICATION FACTOR FOR COURSE CURRICULUM FRACTIONS

This appendix gives the basis for modification factor to be applied to
the course curriculum fractions of the curricula which specify the course as

requirement,to take care of irregularities. The estimated student count

can be represented by

N =N +X,
where
N = Student count
N, = Student count resulting from curricula which specify the course
as requirement
Ny = Student count resulting from electives and additional enrollment

from other curricula and schools

N2 is derived from historical data

NOC 8
N; = 151 jflcfij X Sij’ where
Cfij = Course curriculum fraction specified for ith curriculum,
jth level
S;; = Student enrollment in i'P curricula for the jth level
NOC = Number of curricula which specify the course as requirement

In the following tables N, is kept unaltered and modification factor is
applied Cfij and the resulting student count estimates are compared with
the actual student count, for the three categories of courses. The level

for which the curricula specify the course as requirement is enclosed

within the parantheses.
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C.1 ESTIMATED AND ACTUAL STUDENT COUNT FOR CATEGORY1 COURSES — COURSES

OFFERED ONLY IN ONE SEMESTER SPECIFIED AS REQUIREMENT IN THE CURRICULUM

C.l.1 Fall Semester

' am TE Em e mm e mm Em e mE mE e me B AR S s SE em WS R Sm e Em e wm o e

Actual Student Count Deviation of estimated
Student With modifying factors  student count from
Course Number Cur. Count actual student count
for modified factor
—— b7 08 0.9 0.7 _0.8_ 0.7 _

505 375 505(3) 11 14 14 15 =3 =3 =4
505 436 505(7) 7 11 13 15 =4 -6 -8
520 415 520(5) 24 21 24 27 3 0 =3
520 432 520(7) 11 15 17 19 -4 -6 -8
520 520 520(7) 13 15 17 19 -2 -4 -6
520 530 520(7) 12 1.5 17 19 -3 -5 =7
550 502 550(7) 23 17 19 21 6 4 2
550 511 550(7) 22 17 19 21 5 3 1
550 522 550(7) 17 17 19 21 0 -2 =4
550G 552 550(7) 12 17 19 21 -5 -7 -9
580 110 580(1) 27 20 22 24 7 5 3
580 611 580(5) 19 15 17 19 4 2 0
580 670 580{7) 19 22 24 27 -3 -6 -8
580 680 580(7) 17 22 24 27 =5 _ -7 ~10
Total 234 238 265 295 -4 =31 -61

— ot o — e M S S Em S B e Sh S e A M G- e S R S e m— e T S sem

Absolute deviation of actual student count from
estimated student count 54 59 73

——— —— — — — —— —— — — — R e S S e e S s S SEmS Smam S e e m—— m— — e e S
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C.le2 Spring Semester

—em Em s S R R R EE EE am me mr e = B B s NS BE Sm ES Sm mm e e G Ge R @D PR R Mm@ em R B em mm

Actual Student Count Deviation of estimated
Student With modifying factors student count from
Course Number Cur. Count actual student count
for modified factor
0.7 0.8 0.9 0.7 0.8 0.9
505 160 505(2) 2 11 12 13 -2 -3 -4
505 311 505(¢4) 13 13 14 14 0 -1 -1
505 446 505(6) 13 15 16 17 3 2 1
505 466 505(8) 11 10 11 17 1 0 -1
505 480 505(8) 10 10 11 12 0 -1 -2
505 500 505(8)y 10 10 11 12 0 -1 -2
505 581 505(8) 9 10 11 12 -1 -2 -3
520 422 520(6) 24 19 22 25 5 2 -1
520 430 520(8) 31 21 23 25 10 8 )
520 442 520(8) 11 15 17 19 -4 -6 -8
520 540 520(8) 12 15 17 19 -3 -5 -7
525 110 525(2) 35 30 34 38 5 1 -3
550 481 550(6) 30 19 21 23 11 9 7
550 572 550(8) 22 18 20 22 4 2 0
550 581 550(8) 21 16 18 20 5 3 1
560 583 560(8) 24 45 52 60 -21 -28 -36
580 606 580(8) 15 16 18 20 -1 -3 -5
580 691 580(8) 17 16 18 20 1 -1 -3
Total 322 309 346 383 13 =24 ~61

— e — ————— — — — — — — —— —— S — e S . — — — — — — — —— —

— e e - e e e e e M S S W S R S e S E e e e S e e R e S S TS T S S S T m—
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C.,2 ESTIMATED AND ACTUAL STUDENT COUNT FOR CATEGORY 2 COURSES - COURSES

OFFLRED IN BOTH SEMESTERS AND SPECIFIED AS REQUIREMENT FOR ONLY OKE

SEMESTER IN THE CURRICULUM

C.2.1 Fall Semester

Actual Student Count Deviation of estimated
Student With modifying factors student count from
Course Number Cur. Count actual student count
for modified factor
0.4 0.5 0.6 0.4 0.5 0.6
525 331 525(5) 24 19 23 27 5 1 -3
525 443 525(7) 11 22 28 34 -11 =17 =23
525 452 525(7) 7 22 28 34 -15 =21 =27
530 403 505(5) 18 11 12 13 7 6 5
530 404 530(5) 58 33 40 47 25 18 11
530 415 530(5) 105 79 86 93 26 19 2
530 417 530(7) 33 36 45 54 -3 =12 =21
530 431 530(5) 48 29 36 43 19 12 5
530 432 530(7) 34 35 44 53 -1 -10 =19
530 433 530(7) 18 35 44 53 =17 -26 =35
530 497 530(5) 51 30 37 44 21 14 7
530 502 530(7) 13 35 44 53 =22 -31 =40
550 221 550(3) 81 73 75 77 8 6 4
550 371 505(1) 11 14 16 18 -3 =5 -7
550 372 530(3) 81 80 87 94 1 -6 -13
550 451 550(3) 30 29 31 32 1 -1 2
550 575 550(7) 14 11 14 17 3 0 -13
560 212 505(1) 95 105 112 119 =10 =17 =24
550(1)
525(3)
560 413 560(5) 106 117 136 155 -11 =30 =49
530(7)
550(5)
505(5)
560 452 560(7) 38 38 47 56 0 -9 -138
560 521 560(7) 43 45 54 61 =2 -11 =20
560 535 560(7) 31 24 33 42 7 =2 -11
560 560 560(7) 39 49 58 67 =10 -19 -28
580 410 530(7) 30 37 46 55 -7 =16 =25
Total 1019 1008 1178 1343 111 =157 =324

— e T e = = A e—m S e Eem B e S e e S S S e e . S e S S S e G e S S S e S e —

— e ——— e S — — — e e S S e P S S S T S e e S S e S e S Bam s e e W e e e m— —
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C.2.2 Spring Semester

— — —— ——— ——— — — — — — e . e S S R S S W A e S e e e T Few mam mmm e e - —

Actual Student Count Deviation of estimated

Student With modifying factors student count from

Course Number Cur. Count actual student count
for modified factor

0.4 0.5 0.6 0.4 0.5 0.6

520 215 520(4) 28 23 25 27 5 3 1
525 332 525(6) 24 15 19 23 9 5 1
525 356 525(8) 21 19 24 29 2 =3 -8
525 422 525(6) 27 20 24 28 7 3 -1
525 42 525(8) 20 - 22 27 32 -2 -7 =12
525 44& 525(8) 20 20 25 30 0 -5 ~10
525 463 525(6) 27 19 23 27 3 4 0
525 465 525(8) 16 20 25 30 -4 =9 ~14
525 471 525(8) 10 19 24 29 -9 =14 =19
530 391 530(4) 80 72 78 84 8 2 =4
530 403 550(6) 25 19 21 23 6 4 2
530 405 530(6) 41 31 37 43 10 4 -2
530 415 530(6) 59 38 44 50 21 15 9
530 434 530(8) 12 29 36 43 =17 =24 =31
530 498 530(6) 40 30 36 42 10 4 -2
530 501 530(6) 41 30 36 42 11 5 -1
530 520 530(8) 32 30 37 44 2 =7 =12
530 530 530(8) 22 29 36 43 -7 =14 =21
550 372 550{2) 75 57 58 . 59 .18 i7 16
550 401 550(4) 75 56 58 60 19 17 15
550 441 550(4) 84 66 68 70 18 16 14
550 571 550(6) 33 31 34 37 2 -1 -4
550 603 550(8) 11 13 16 19 =2 -5 -8
550 625 550(8) 15 9 12 15 6 3 0
560 212 560(2) 103 92 102 112 11 1 -9

530(4)

560 453 560(8) 22 27 33 40 =5 -11 -18
560 513 560(6) 32 21 30 39 11 - 2 -7
560 551 560(8) 33 26 33 40 7 0 =7
560 583 560(8) 24 45 52 59 =21 -28 =35
560 622 560(8) 22 28 35 42 -6 =13 =20
560 656 560(8) 16 27 34 41 =11 -18 =25
580 410 560(6) 30 31 37 43 -1 -6 =13
Total 1120 1014 1179 1345 106 =59 =226

UM R U ——————— A R i R

— e mm e mem T T EEr e e A SR S Emn s S S S e e S T G S an e e S s e S Eem S S e S S— —
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C.3 ESTIMATED AND ACTUAL STUDENT COUNT FOR CATEGORY 3 COURSES - COURSES

OFFERED IN BOTH THE SEMESTERS SPECIFIED AS CURRICULUM REQUIREMENT IN BOTH

THE SEMESTERS

C.3.1 Tall Semester

Actual Student Count Deviation of estimated
Student Vith modifying factors student count from
Course Number Cur, Count actual student count
for modified factor
0.7 0.3 0.9 0.7 0.8 0.9
505 115 505 29 25 27 29 & 2 0
520 115 520 67 58 65 73 9 2 -6
525 115 525 118 83 103 113 25 15 5
530 115 530 205 169 192 215 36 13 =10
550 115 550 63 52 59 66 11 4 -3
_ 580115 _ _ 580 _ _ 59 _ _ _ & _ _60__ 61 _ _ _ _ _ S L _=8__
Total _ _ _ _ _ _ _ _ 541 _ _ _ 451 _ 506 _ 563 _ _ _ _90__ 35 _ _-22 _
Absolute deviation 90 37 32

— e e e e e S, o e e M B e e T e e e e e mmm T hme S e e W S e S S S S e —

— e e EEm mEm e e e mEm e S S S e e W M Eam S s Eam s T e T m s S S G s e Se— — T —

Actual Student Count Deviation of estimated
Student With modifying factors student count from
Course Number Cur, Count actual student count
for modified factor
0,7 0.8 0,2 0,7 0.8 0.9
505 115 505 42 32 36 41 10 6 11
520 115 520 86 73 83 93 13 3 -7
525 115 525 100 78 39 100 22 11 0
530 115 530 243 199 - 226 253 44 17 ~10
550 115 550 69 55 62 69 14 7 0
_ 580115 _ 580 73 ___ _ 64 __ 72 _ 80 _ _ _ _ g 1 =t _
Total 613 501 568 636 112 45 =23

e S g R S S e e S S . S s e = S BIG SEa e wmmm S e e e G e e S W e s S m e e e

— e e S — — — — T e — — — S T e S — e S S S S— — S — S —— e —
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APPENDIX-D

FUNCTIONS OF SUBROUTINES

Name of the Subroutine Function

CALCUL 1,

24
3.
LECTUR
RECIT
LAB
PROB 1.

To classify the courses as one or a combination
of lecture, recitation, laboratory and problems,
based on the method ¢f teaching.

To code the courses according to whether

they do or do not satisfy the minimum student
count in a given course.

To calculate cumulative credit hours for the
nine level of courses,

To classify the lecture courses by course
levels, and to route to appropriate subroutines
for calculation of FTE teaching faculty require-
ment, deleted FTE faculty requirement for the
subject classification of course levels.

To classify the courses taught as recitation
according to different course levels, and to
route to subroutines COUDET and MINSIZ.

To classify the courses taught in labaratory
classes according to different course levels,
and to route to subroutines COUDET and MISIZ.

To classify the problem and research courses

according to different course levels.



Name of the Subroutine

PROB

COURNT

COUDET

TEADET

MINSIZ

MINTEA

FINRES

INIATL

49

Function

2.

To calculate FTE teaching faculty requirements
for problem and research courses.

To calculate cumulative student count,

To calculate number of sections.

To calculate FTE teaching faculty requirement
for a given course by either Method 1 or
Method 2.

To calculate FIE teaching faculty requirement
for the department and the school..

To check whether the minimum course count
requirement is fulfilled and codify accordingly.
To calculate cumulative deleted FTE teaching
faculty requirement for the department and
school.

To summarize FTE teaching faculty requirement
for the department and school and print the
results for the department,

To initialize variables pertaining to depart-

ment.
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APPENDIX-E

GLOSSARY OF TERMS

El INPUT VARIABLES

El=1 Desired Section Size

— o .  E—— EE T S S e Smm GEE e S T S S e S W WS REE e S e e S SRR - e — S — —— — r—

Course Level

000-399 400-599 600-799 >800
Lecture  LESIL  LESI2  LESIU3  LESIGR
Recitation MRU1 MRU2 MRU3 MRGR
Labaratory LSIZUl LSIzZUu2 LSIZU3 LSIZGR

Course Level

000-399 400-599 600-799 >800
lectore  MILEWL  MILEU2  MILEU3  MILEGR
Recitation MINRUL MINRU2 MINRU3 MIMNRGR
Labaratory MINLU1 MINLU2 MINLU3 MINLGR

e T o S — e — R — e — e S— — — — — — — ——— —— —— — — — — — — —

Course Level

000-399 400-599 600-799 >800
Lecture  FRLEVL  FRLEU2  FRLEU3  FRLEGR
Recitation FRCRU1 FRCRU2 FRCRU3 FRCRGR
Labaratory FRCLU1 FRCLU2 FRCLU3 FRCLGR

e EE T S S — — . S S — —— — — S —— ——— T —— — — — — — —
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El-4 Preparation Load Factor

Course Level

________ 000-399 ___}29—599 600-799 >800
Lecture PFLEUL PFLEU2 'PFLEU3 PFLEGR
Recitation PFRUL PFRU2 PFRU3 PFRGR
Labaratory PFL1 PFL2 PFL3 PFLGR

U ——— L e I T R ettt st e i

El-5 Load Factors To Represent Proportion Of Load Attributed To Preparation

And Student Count

1. FACLD1l - Proportional load factor attributed to the number of
sections irrespective of count,
2, FACLD2 - Proportional load factor attributed to the student count

only.

El-6 Factors Representing Base Elements Of FTE Teaching Faculty Load

1, Base - Base student count (non weighted) to constitute full time
varying load due to student count.

2, A - Base student credit hour constituting one FTE faculty load
in Method 1 and problem courses,

3. B - Base credit hours to represent IFTE teaching faculty load

in Method 2.

El-7 Miscellaneous Factors

1, NODEP - Number of departments in the school
2. Ka - First course number read.

3, METHOD - Code representing method of calculation of faculty load,
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4., L - Code to represent semester, L=l represents fall L=2
represents spring.
5. DEP(1,J) - Variable representing the names of the department.
6. (NOCURCJ) = Vector representing enrollment details
J=1,10)
NOCUR(1l) = Curriculum number
(NOCUR(I), I=2,9) = Enrollment at (I~1)th level
NOCUR(10) = Record mark, value of 1 denotes the end of
this type of data cards,
7. (COUCUR(J),J=1,16) = Course curriculum details
COUCUR(1) = Course numbers
COUCUR(2) = Curriculum number from which the students
will be enrolling for the course,
(COUCUR(J),I=3,10) = Course curriculum fraction to
represent the fraction of students from the
" ecurriculum specified, who are expected to
enroll for the course,
COUCUR(11)= Code to represent the method of teaching
1, recitation 2, lecture
3. lab and recitation 4, problems
5. lecture 6, lecture and lab
7. lecture and recitation
8., lecture, recitation and problems
COUCUR(12)= No. of hours taught in recitation classes

COUCUR(13)= No. of hours taught in lab classea
COUCUR(14)= No. of hours taught in problem classes

COUCUR(15)= Credit hours
COUCUR(16)= No, of hours taught in lecture classes
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E2 OUTPUT VARIABLES

E2-1 Results Pertaining to the Course

1, KA = Course number

2. K15 = (Credit hours (=COUCUR(15))

3, KOUNT = Student count

4, LESIZE = Number of sections for the lecture classes

5. MDESSR = Number of sections for the recitation classes

6. LSIZE = Number of sections for the labaratory classes

7. NDROB = Number of sections for the problem classes (=KOUNT)

8., TKTLEC = FIE teaching faculty required for the lecture classes

9., TKTREC = FTE teaching faculty required for the recitation classes
10, TKTLAB = FTE teaching faculty required for the labaratory classes

11, TKTPRO = FIE teaching faculty required for the problem classes

E2-2 Classified Teaching Faculty Requirement for the Department

Classification Variable Name Classification Variable Name
Lecture TOTLEC U.G. level 1 (000-399) TOTUG1
Recitation TOTREC U.G. level 2 (400-599) TOTUG2
Labaratory TOTLAB U.G. level 3 (600-799) TOTUG3
Problems TOTPRO Graduate (>800) TOTUGR
Department TOTTEA

EZ2-3 Classified Generated Student Credit Hours

Classification Variable Name Classification Variable Name
U.G. level 1 (000-399) JCRD1 Graduate (>800) JCRD4
U.G. level 2 (400-599) JCRD2 Department JHRDEP

U.G. level 3 (600-799) JCRD3



E2-4 Classified Deleted FTE Teaghing Faculty Requirement Due to Non

Fulfillment of Minimum Student Count Requirement

Classification

Lecture
Recitation
Labaratory
Problems

Department

Variable Name

TOTMLE

TOTMR.

TOTML

TOTDEL

Classification

U.G. level 1
U.G. level 2
U.G, level 3

Graduate

Variable Name
TOTMUL
TOTMU2
TOTMU3

TOTMGR

E2=5 C(Classified Deleted Generated Student Credit Hours Due o Non

Fulfillment of Minimum Student Count Requirement

Classification
U.G. level 1
U.G., level 2

V.G. level 3

Graduate

Department

Variable Name

MHRU1
MHRU2
MHRU3
MHRGR

MHRDEP

E2-6 Classified Teaching Faculty Requirement For The School

Classification

Lecture
Recitation
Labaratory
Problems

Department

Variable Name

FINLEC
FINRECr
FINLAB
FINPRO

NTOT

Classification

U.G. level 1
U.G. level 2
U.G. level 3

Graduate

Variable Name

FINUG1

FINUG2

FINUG3

FINGRA
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E2-~7 Classified Generated Student Credit Hours For The School

Classification Variable Name
U.G, level 1 JCR(1)
U.G. level 2 JCR(2)
U.G. level 3 JCR(3)
Graduate JCR(4)
Department JHRSCH

E2-8 Classified Deleted Faculty Requirement Due To Non Fulfillment Of
Minimum Student Count Requirement For The School

Classification Variable Name Classification Variable Name
Lecture SCMLE U.G, level 1 SCMU1
Recitation SCMR U.G. level 2 SCMU2
Labaratory SCML - U.G. level 3 SCMU3

Graduate- SCMGR
Department NDEL

E2-9 C(Classified Deleted Generated Credit Hours Due To Non Fulfillment Of

Minimum Student Count Requirement For The School

Classification Variable Name
U.G. level 1 MSHRU1
U.G. level 2 MSHRU2
U.G. level 3 MSHRU3
Graduate MSHRGR

Department MHRSCH
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E-3 SOME RELEVANT PROGRAM VARIABLES

[

1. NC(J,J); I = 1,1012 - Two dimensional variable representing

J=18 curriculum enrollment equivalant to
NOCUR(k), where
I=NOCUR (1)
J=1 to 8 represent the different levels
2, KL = same as COUCUR(11l) in integer

3. KlZ = same as COUCUR(12) in integer
4. K13 = game as COUCUR(13} in integer

5. Ki4 sane as COUCUR(14) in integer

[}

6. K15 = same as COUCUR(15) in integer

7. K16 = same as COUCUR(16) in integer

8. KB = wvariable representing the present course number read
9, LB = Variable representing the curriculum to which the read

course belongs. This is the first three digit of the course

number,
10, LA = Sane as LA except that it refers to the previous course read.
1l. RKOUNT = Student count calculated in fractions,
12, KODE = Code to represent whether the minimum student count

requirements are met,
1. represents that the requirements are met,

2, represents that the requirements are not met,



E-4 INPUT DATA CARDS AND THEIR TYPE

Type Number Format
of
Cards
1 3 415
2 3 415
3 4 4F10,4
4 3 4F10,4
5 1 4I110,2F5.1
6 NODEP 4X,19A4
7 Unlimited
to include
all cur 1X%,105
8 Unlimited ‘
insets of F7.0, F4,0, 8F7.4

two cards 1, 4X, 8F7.4
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Variables
LESIUl LESIU2 LESIU3 LESIGR
MRUL MRU2 MRU3 MRGR
LS1ZUl LSIZU2 LSIZU3 LSIZGR
MILEUl MILEU2 MILEU3 MILEGR
MINUR] MINRU2 MINRU3 MINRGR
MINLU1 MINLU2 MINLU3 MINLGR
FRLEU1 FRLEU2 FRLEU3 FRLEGR
FRCRU1 FRCRU2 FRCRU3 FRCRGR
FRCLU1 FRCLUZ2 FRCLU3 FRCLGR
FRCPU1 FRCPU2 FRCPU3 FRCPGR
PFLEU1 PFLEU2 PFLEU3 PFLEGR
PFR1 PFR2 PFR3 PFRGR
PFL1 PFL2 PFL3 PFLGR
NODEP KA METHOD L A B

DEP (I,J), J=1,20, (I=1, NODEP)

NOCUR(J), J=1,10

COUCBR (I), I=1,16
J=1,10 is in the first card
J=11,16 is in the second card



APPENDIX F

GENERAL FLOW CHART AND COMPUTOR PROGRAM

START

Read input parameters

'NOCUR(I), I=1,10' to two-
dimensioned variable
NC(I1,J),I=COUCUR(1),

J=1,8

Convert single dimensioned array

Print input parameters

[

DO 30 IB = NODEP

>

DO 40 IC = 1,1000

De

4

Read COUCUR(I),I=1,16

it last card

Calculate
cumilative
count
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| Teaching faculty

requirement = 0

1. Calculate fTE teaching faculty for the
previous course and classify.

2. Check if minimum course count requirements
are fulfilled.

3. Calculate relevant cumilative totals.

4, Calculate the requirement for the dept.

ag per different classifications.

Print the results for the last course and
the dept.

h 4

Initialize variables connected with the
dept.

I

Calculate the course count for the course
read before branching




is KOUNT = 0

Teaching faculty

requirement = 0

1. Calculate FIE teaching faculty for the
previous course and classify.

2, Check if minimum course count requirements
are fulfilled, '

3. Calculate relevant cumilative totals.

[

Print the result for the course

Initialise relevant variables

Calculate the student count for the
course read before branching
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ves
Is it a new course

KOUNT = 0

Calculate cumilative student count

Teaching faculty
requirement for

| the course = 0

Calculate FTE teaching faculty requirement for

the course and classify

Print student count and teaching faculty

requirement for the course

/

Calculate teaching faculty requirement for

the last dept, read and classify

A

Calculate the teaching faculty requirement for

the school as per various classifications and

print
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sJ0B
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RaKeyTIME=T0,PAGES=2C,RLN=NCCHEZCK

IMPLICIT INTEGER®2(M)

CCMMCN T AKTR,TZAKIL,TEAKTP,FRCRLL4FRCRUZ,FRCRGR,FRCLLLy FRCLLUZ,
LFRCLGR,FACPLL1,FACPL?yFRCPGR,TKLL]l ,TKLU2,TKLCR,TKRUL ,TKRU24TKRGR,
2TKPLL ,TKPUZ2,TKPGR,TFrTALL, TOTRU2, TCTRGR, TOTLL],TOTLL2,TCTLGR, TCTPUL
34 TOTFLZ o TOTFGRy TETTFAJAFGUAT yMLESSRyFREMy KA KOUNT4KC KRy KLsK 13,
GLSIZULILSIZL2,LSTZGP oMINLLYL 4P IALL 2, FINLGR M INRUL +MINRLZ,PINRGR,
SMINPLUL MTHPU? M INPGF ,LSIZE,LREM,NPRCR NCI1C12,8),NB

CCMFCN/REK/CCUCURI3C), TKHU3,TKLUI TKPU3, TOTKL I, TOTLU3, TOTPU3,A,B,
IMAUL yMRUZ 4 MRL2 4 MRGRyLSTZLI FINRU,, MINLLI JK12,4K14

CCMMEN/RKS FMETHOC L

CCMMCN/RESW/FPCRUILFRCLU3,FRCPU3

COMPCN/GRDSHATKTLECFRLEUL yFRLEUZ2 yFRLELIFRLEGR, TCLEULl,TCLEVUZ,TOLE
1U3,TCLZGP  TKLFU) s TKLFU2, TKLEL3yTKLEGR,LESIUL,LESIL2,LESILI,LESIGR,
ZFILELL1yMILEUZ4yMILEU2¢ MILEGR,LESIZE,LEREN
CCMMCAN/SA/KLE
COMPCAN/SA/TOTSCH .

CCMMOA/FINAL/FINLECyFIMNREC FINLAB,,FINPROLFINUGL,FINUGZ2,FINLG],
1FINGHA FINCEL yMSHRUY , FSMRL2 y ¥ SHRU3 ,FSHRGR

COMMCN/TKTMZ/FACLDI+FACLD2,EASE

CCHMFCN/MET2/PFLEL+PFLE2yPFLE2+PFLEGR,PFRLyPFR2,PFR3,PFRGR,PFLL,
IPFL24FFLY, PFLAR ;

CCMMCA/SEM/JICRILOD y JCRDULC Y 4 #HRULC) y¥HRSCH y JHRSCFH yKCDESKLS

COMFCN/MINIM/TOTFUL, TOTMUZ2, TCTMUITCTMGR, TOTPLE» TGTMR,TOTML, SCHUL,
1SCHU2 4 SCMU3 ySCMGR o SCMLE¢SCPFR,SCML

DIMENSION NOCUR(10),DEP{10,2C}

FIMCEL=0

SCML1=C

SCML2=C

SCHu2=(

SCMGCR=0

SCMLE=C

SCMR=(C

SCHL=C

FSHPLL=0

MEHAL2:=0

MSHRL 2=0

MSHRCR=0

FINLEC=0

FINREC=0

FINL2E=0

FINPRC=0

FINUG1=D

FINLCZ=0

FI'NLE3=0

FINCRAzOQ

TATSCH=0

JHRSCH=0

MHRSCH=0

FINCEL=D

CO 25C JA=l.4

JCR{JBI=N

REAC LoL=STUL,LESTUZFSLESIU3,LESIGRFRULyMRUZyMRUZyMRGR,LSTZIUL,
LLSI2LZ,LSTZUYLLSTZGP yMILELL o MILEL2,FILEU2FILEGRyMINRLLeMINRLZ,
ZMINAL 2 MIMRCR4MINLLY , MINLLZ,FINLLI,FINLGR,FRLEUl FRLELZ,FRLEU3,
IFRLECR,.FRCRUL,FRCRU?, FRCRU3, FRCRGRy FRCLULFRCLUZ2,FRCLL3,FRCLGR,
&«FRCPLL1FRCPLZ24FRCPL? FRCPGR

REAC E4PFLEL+PFLE2+PFLE3+PFLEGRPFRL,PFR24PFR3I+PFRGRyPFLL,FFL2,PFL
13,PFLCR,FACLCL1, FACLI2,BASE

REAC S,NDDEP KA FETHDCyLyAE
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45
46
47

48
49
50
51

5

20

1c
160

3¢

200
5C4

PRINT 15

PRINKT 16

PRIAT 17

PRINT 18+LESIUl,LESTU2,LESIL2,LESIGRyMILELL+MILEUZ,FILEU3,MILEGR,
1MRUL 4 FRU24 PRU3, MRGR4MINRUL ¥ INRU2 ,MINRLI,MINRGRoLSTZLL,LSI2ZUZ,LSIZ
ZUILLEIZIGR, PINLUL yMIMLUZ 4 MINLUZ, MINLER
PRINT 19

PRINT 16

PRINT 17

PRINT 27,FRLEUYFRLFU2,FRLEL3,FRLEGR,PFLE]1PFLE2,PFLE3,PFLEGR,
IFRCRUL+FRCRUZ4FRCRU?, FRCRGRyPFRLyPFR2,PFRI,PFRGRyFRCLLL+FRCLUZ,FRC
2Lu3, FHCLGR.PFLI.PFL?.PFLZ.PFLGR,FRCPUI.FRCPUZ.FRCPUB.FRCPGR
PRINT 21,FACLDL,FACID2,BASE

PRINT Z2,NNCEP KA, FFTHODA,B
PRINT2B,L

PRIANT 28

co SC I=1,NOCEP

REAC 3, [DEP(14J),J=1,19) -
CCNTIALE

LA=KA-MOD(KA,10CO)

CALL INIATL

CC 1C I=1,400

REAC Z,{NOCURLJ)4J=1,100

PRINT 13, (NDCURIJDI,J=1,10)

KsNCCLE (1)

CC 2€ 1Aa=1,8

NCIK.IAY=NOCURLIA+]1)

CCNTIMLE

IFINCCLARILO).EQelY GO TO 10C

CONTINLE

PRINT €4(DEP(LlysJ)sd=l,19)

PRINT 11

PRIAT 12

PRINT 7

PRINT 12

CC 3C IB=1,NCCEP

00 4C IC=1,.1CCN
REAC(S5,4,ENC=1000)(COUCURIT} I=],18}
KB=CCLCURI(L1)

LB=KB=-MOD{KB,10CC)

TF(LP.NFLLAIGD TO 1001

IFIKE.AE«KAY GO TD 200

PRINT 24, (COLCURLJIY 4 J=2416)
KL=CCLCUR(1L}

Klz2=CCLCURI(12)

K13=CCLCURI(13)

K14=CCLCURIL1&)

K15=CCLCUR(15)

K16=CCLCUR(16&)

CALL CCUKNT

Ké=KE

LA=KA-FOD{KA,1000)

GO TC 30N

KOUNT=RKOUNT#+0a5
IFIKCLAT~0)504,504,%0%

FCESSR=0

LSIZE=C

NPRCE=C

TEAKTR=D

TEAKTL=0
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100
101
102
103
104
105

104
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131

132
133
134
135
136
137
138
139
140
141
142
143
146
145
146
147
148
149
150
151
152
153
154
155
156
157

TEAKTP=0
TKTLEC=D
KCDE=]
GO TC <02
505 CALL CALCUL
5C2 PRINVSKAyK154KCUNT4LESTZE,FLESSRyLSIZE4NPRCBy TKTLEC, TEAKTR, TEAKTL
1, TEAKIP
IF{KCLCE«SQe2} PRINT 25
KA=KE
PRINT 24, (CCUCURIJY,J=2,16)
LA=KA=FOO(KA,10CC)
KL=CCLCuR(11}
K12=CCLCURI12)
K13=CCLCUR(L3)
K14 CCLCURILE)
K15=CCLCUR(1S)
Kl6=CCLCURI1&)
RKAUKT=Ca0
CALL CCUKNT
40 CONTINLF
10C1 KOUNT=RKOUNT+0Qs5
IFIKCLAT=01514,514,515
514 MCESS8=0
LSIZE=C
TELRTP=0
TZAKTL=0
TZAKTR=0
NPROB=C
TETLEC=0
KCDE=1
GC TC =512
515 CALL CALCUL
512 PRINTS KA K15 KOUNT,LESIZEyFCESSR4LSIZE NPRCB, TKTLEC, TEAKTR,TEAKTL
1,TcAKTF i
IFIKCCS«FQe2) PRINT 25
PRINT 12
CALL FINRES
KA=KR
LA=XA-FCD(KA,1CQC?
KL=CCLCURIIL)
K12=CCLCUR[12)}
K13=CCLCURT13)
K1l4=CCLCURI1&}
K15=CCLCURI{15)
K16=CCLCURI1E)
K=18+¢1
PRINT E,(DEP[KyJ)ed=l,19)
PRIAT 11
PRINY 12
PRINT 7
PRINT 12
PRIAT 24, (CCUCURIJ}¢J=2,418)
CALL INIATL
CALL CCUKNT
30 CCRTIMLE
10CQ KL=CCLCLR(11)
K12=CCLCUR(12)
K13=CCLCURILI)
K14=CCLCUR(L14)
K15=CCLCURILS)
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158
159
160
161
162
163
164
165
1&6
167
168
169
170
171
172
173
174
175

176
177
118
179
igo
181
182
182
184
185
1856
187
188
189
190

191
192
193
194
195
195

197
198
199
200
201
202

203
204
205
206

207

Kl6aCCLCUR(L&)
KB=CCLCURILY
IFIKP.EQu«KAY GO TO =01
RKCUNT=0.0
SCL CALL CCUKNT
KOUNT=RKOUNT+0a5
IFIKCUNT-01508, 506,07
5C6 ¥ODETEA=0
LSITE=C
NPRCE=C
TEAKTR=0
TEAKTL=D
TEAKTP=0
TKTLEC=0
KCCE=1
GG TC 503
SCT CALL cALCUL .
503 PRINTSKAyK2154KOUNToLESIZE+NCESSRyLSIZE+NPRCB, TKTLEC» TEAKTR, TEAKTL
1, TEAKTF
IF{KCCE«EQa2) PRINT 25
PRINT 12
CALL FINRES
PRIAT 23
FINPEL=SCMUl+SCML2+SCHL345CPER
TOTSCH=TOTSCH-F INDEL
NTOT=TLTSCH+0a=5
NDEL=FINDEL+Cs5
PRINT 21,FINLEC,SCMLEsFINLG1,SCMUL,JCRI1),NFSHRUL
PRINT 32,FINREC,SCMF.FINUGZ,SCMU2,JCRI2).MSHRU2
PRINT 23,FINLAB,SCFL FINUG3,SCFUILJCRII),¥SFRUI
PRINT 24,FINPRO,FINGRA,SCMGR,JCR{4) MSHRGR
PRINT 235,NTOT,NOEL,JHRSCH,MFRSCH

PRIAT 14

1 FORMATUATS o/ obISe /el Selohl5,/ o150/ ek IS4/ 44FLl0nk o/ s4F10e%,/7,4F10s
243/,4F10:4)

2 FORMAT( 1014

3 FORMAT({4X,15A4)

4 FNRMATIFTa0sFha0sBFTad,/ 4N ,EFTah}

S5 FCR¥AT14I10,2F5.11

& FORMAT("1®,4X,19484)

T FORMATI3X,"COURWND (R STU SECTION SIIE FTE TEACHIANG LOAC CUR
1% 65X "FRESHMEN® » 6Xy "SOPHOMORE* y 6 Xy *JUNIOR ", CEX, *SENIOR? 45X, *COURSD
ZETARLEY /9180yt =mmmmm cem—es scmcamme—— emcmamm——— Yo llXe&I13{1F-),1X
3 1Ry I *y/,18X:"LE RE LA PR LE RE LA PR
&4 LEVELY LEVEL2 LEVELY LEVEL4 LEVELS LEVELS LEVEL? LEVELB C P L
5 8 CAR LY

B FORMAT{4FL10ed o/ o4FINadyfyaFlCady/oaFlOek}
9 FORMAT(3Xe 162X, 127X 13,413,1X44F5.2)

11 FCORMAT{24X,;3S5(1H=-))

12 FORMAT{2X,12B81{1H-2)

13 FCAPAT(1X,1015)

14 FCRMATI3X, " «aNCTE«=CTURSES WHICH CO ACT FULFIL THE MINIMUF COURSE R
1EQUIREFFNTS AND THE RESULTIMG CELETICNS ARE ENCLCSEC WITHIN ASTERI
2KS. ")

15 FCRMAT(*1*,21X, *CESTREC SECTION SIZE",21X, MINIMUM SECTION SI1ZE')

16 FCRMAT('0",2[15X,3211F=)))

17 FORMATI2[15X, 'CCO-299 400-55% €CC-755 ABCvEECQOQ'))

18 FCRFMAT(ZX, "LELTURE 1 elB I X 4B/, 2R "RECITATION® »418415X 418,47
142Xy *LABARATCRY ! s &IF  LSK,41E, 7, 2K,90111=))

19 FORMATI!O®,23X, "WEICHTING FACTCR® 424X, "PREPERATICN LCAC FALTCR')
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208

209

215
216

217

20

2l
i22

223
224
225

227
228
i29
230
231
232
233
234
235

236
237
238

21 FGRMAT('0",10X, "FRACTIONAL LCAC FOR PREPERATION=',F&e2,1CX,*FRACTI
10NAL VARYING LOAD=",Fbe2lOX,*BASE STUCEAT CCUNT="FGel2,/y91l1k=1)
22 FORMAT('O',2X,"NUMBFR OF CEPARTMENT='4I2," FIRST COURSE NUMBER REA
1C=*y J&,* METHFCOD NO='12," FTE TEACHING LOAD FCR PRCBLENSa',F&el,' F

2TE CRECIT HCURS=*yFfaly/y13CI1K-))

23 FORNATU(®1',3X,"FINAL FTE TEACHING LCAD FCR THE SCrCOL UNCER CCNSIC
LERATICA ",/ 43X, 6011k=))

24 FCRMATIS5S5X 3F5aD 41X, PFTaby1XyEF24C)

25 FORNAT["4% ,*88% 48X, 080 )

26 FDRMATI'1Y,* STU'DENT ENPCLLMENT DATA'4/,5X:23{1H-1,/7," CLR
1 L1 L2 L3 L& LS LE L7 LE RaM®, /31X35CU1H=))

27 FORFATI'0',1%,"LECTURE *94FBe2y15Ky4FBea2s/ 92Xy "RECITATICN® y4F8a2
1915%44FBa2s /92Xy "LAFARATORY " ;4FBe2,15X,4FB8e2,/+2X,'PRCBLEMS *,4F8
2e25/3511H=))

28 FCRMAT(® *,2X,"SEMISTER="412+2X,"*1* REPRESENTS FALL AND #2% REPRE
1SZHTS SPRING')

31 FCRMBT(3Xy"FTE RECITATION ="'y FOa2, LYo 08t Fhe2,'#80 3X,*FTE UeGelLE
LVELL ="' Fla2 01X " #%? F5a2,°987,3X, *TCTAL UGL CReFRS =", [5,1X, 42"
2115,000 )

32 FCRPATU3X,"FTE RECITATION =", F6e2yL1Xy"#% " FEa2,"#%",3X,'FTE UsGaLE
IVELZ =" ;Fbe2,41X " %% ;F6a2," 497 ,3X, *TCTAL UGZ CReFRS =',15,1X, ##*
FEAETRALAR

33 FORMAT(3X,"FTE LABAFATORY =", FEelylXy"#87 FEo2,"%8? 3%, 'FTE UeGealE
LVELD =" FEa2 1X " 94" Fha2, " #4330, "TOTAL UG2 CReFRS =9, [5, 1A, "%
2e15,708 1)

34 FORMAT{3X,*FTE PROBLEMS =t F&a2,14X, "FTE GRACUATE 20 Fhe2 lX,!
1#%Y yFEL2,"#*%7 ,3X,"TCTAL GRAL CReFRS ="15,1Xy"#%7,[5,"8%%,/,13C(]H~
21)

35 FORMAT(3X,'FTE SCHCNL =YCLIS1X,"®%0 QLI5S "%%" 41X, TCTAL SCHa
1 CRetFRS =9, [5, 01Xy #%0,[5,724%,/,13C{1H-D)}
STOP
END

SUBRCLTIME CCUKNT

IMPLICIT INTEGER®*2(M)

CONMCN TZAKTR,TEAKTL s TEAKTP,FRCRUL,FRCRUZFRCRGRyFRCLUL,FRCLUZ,
1FRCLGRWFRCPUL,FRCPLZ ¢+ FRCPGR» TRLUL » TKLUZ o TKLGRy TKRLL s TKRUZ s TKRGR
2TKPULlTKPUZ, TKPGR, TPTRUL, TOTRUZ,, TOTRGR, TCTLLL,TOTLL2,TATLGR, TCTPUL
3y TOTPL2+TOTPGRy TCTTFA,RKOUNT 4 MCESSRyMREM KA KOUNT ¢ KC o KR4 KL 4 K13,
GLSTZLISLSTZL2,LSTZGPMIMLLLsPTIALL2o#TINLGRyFINRUL 4MINRLZ,MINRGR,
SMINPUL,MINPL2yMINPGF,LSIZE,LREMyNPRCA,NC{1C12,8),4NB

CCHMCA/RK/CCUCUR(30)Y TRRUI, TELU3,, TKPU3, TOTRUI, TOTLU3,TOTPU3,A,B,
IMRUL ¢MRU24 MRLI, MRGR4LSTZU2,FINRUIMIALLI,K12,K14

COMPCN/RKSW/FRCRU3, FRCLUI,FRCPLI

CCMFCA/RKS/AMETHCC L

LA=L+1

€0 SC IC=L,La,2

KC=CCLCUR(2)

RKULAT2RKOLNT+NCIKC, IC)*CCLCLRIIC+2)

50 CCNTIALE

RETURM

END

SURRCLTIME CALCUL

IMPLICIT INTEGER*2(M)

CCPMCN TTAKTR,TEAKTL, TEAKTP,FRCRUL,FRCRU2,FRCRGR,FRCLLL,FRCLUZ,
LFRCLER4FRCPLL 4FRCPL? 4 FRCPGRTRLUL » TKLUZ s TXLGR, TKRUL, TKRUZ2, TKRER,
CTKPULl 4 TRPUZ ¢ TKPGR 4 TF TRUL . TCTRLZy TCTRGR, TCTLLL,TCTLLZ . TCTLGR,TCTPUL
3, TOTFL2+TOTPCRy TCTT A, RKOUNT oML ESSRyMREMG KAy KOUNT yXC, KRy KL K13,
ALSTZLLHLSTZL2,LSTIGFyMINLLL 4P IALUZ,FINLGRMINRUL,¥MINRLZ, ¥ INRGR,
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239

240
241

10

101

102

103

67

SMINPLLMINPL2,MINPGR,LSIZE,LREM,NPRCB,NC[1C12,8) KB
CCMFCN/RKSCCUCURIICY, TKRUI, TKLU3, TKPU3, TOTRUI, TOTLUI, TOTPUI4A,B,
1MRUL MRU24 MRLI, MRGR,LSTZUI M INAUA, FINLUSI K1 2Z4K1&
COMPCA/RKSW/FRCRU3,FRCLLI,FRCPL3
COMMCN/GROSH/TKTLEC, FRLEUL, FRLEUZ2,FRLEL3FRLEGR, TOLEU1,TOLEUZ, TOLE
1U2, TCLEGR, TKLEUL p TKLEL2 , TKLEL3 s TKLECR,LESTUL,LESTU2,LESIU3,LESIGR,
2MILEL Ly MILTL24MILEL2 4 MILEGR4LESIZE(LEREM
CCMMOA/SAZKLE
CGMMCANSSEM/ICRILOD) 4 JCRCULIO) 4 MHRELQ ), MHRSCH,y JFRSCH,KOCE K15
COMMCA/MINIP/TCTMUL 4 TCTPUZ TCTMUI L TCTHMGR, TCTELETCTMRTOTML, SCPUL,
LSCML2,SCMUY SCMGR , SCMLE ; SCMR o SCML
KB=FCL{KA,1000)/100

JCHC (MBI =JCRCUINBI4KCUNT®K]S

GO TCUlls1+419202039294,4)NB

FLE=¥ILEUL

MR=MIARLL

ML=VINLU]

GC TC 10

MLL=FILTU2

MR=MINRUZ

¥L=FINLUZ

GC TC 10

MLE=VILEU3

ML=MIANLU3

FRzMIAFUDY

GC TC 1¢

MLE=MILEGR

ML=MIANLGR

MR=MIMEGR

CCNTIALF

GC TC (101,1C2,103,104,105,1C6,1CT+108),KL

CALL FINSIZUIMR,KODE?Y

CALL FRECIT

LSI2%=l

TEAKTL=0

TEAKTF=z0

NPRCP=C

LESTIZE=GC

TEKTLEC=D

IFIKCCE-NE=2Y GO TC 9Q0

MHR(RE ) =MHR (KB} ¢KOLMT*K]S

RETURA :

CALL FINSTZI¥L,KCCE}

CALL LAB

MDESSR=C

TELAKTR=C

TLAKTF=0

MPRCE=C

L3512E=C

TKTLEC=0

IFIKCCE<NEe2) GO TO 9CO

MHK{AE)=MHR [NDB) +KOUNT*K15

RETLRA

CALL MIMSIZIMR,KODEY)

CALL FINSIZIML,KCCE?)?

KCDE=Z

IF({KCCELeFQe 1Yo CRa(KCDE22ECa1)) KCCE=L

CALL RECIT

CALL LAD

TEAKTRsO



1C4

106

NPRCPaC

LESIZE=0

TKTLEC=0

IF(KCLE-NEL2) GO TO 9CO
FHRUNE)=NHRINB) +KOUMT®K]1S
RETLRA

CALL FrOB

PLESSR=C

LSIZE=C

TEAKTL=0

TSAKTR=C

NPRCE=KOUNT

LESIZE=D

TKTLEC=D

KCDF=1

RETURN

CALL FINSIZIMLE.KOCF)
CALL LECTUR

MOESSR=0

LSIZE=C

KPRCP=C

TEAKTR=0

TEAKTL=D

TEAKTF=[D

IF{KCCE«NEa2Y GO TC 900
MRR{NE }=MHR [NB} +XOLMT#K15
RETURA

CBLL MINSIZIMLE.KOCFL)
CALL MINSTIZUPL.KCCE?)
KCDE=Z
IFIIKCCELEQel)oCRa(KDDE22ECal)} KCCEal
CALL LECTUR :
CALL L2R

MCISSR=0

NPRCE=C

TEAKTR=0

TZAXTP=C

IFIKCCE-NE«2) GO TO 9CC
MHRINE)I=MHR (KBY+KOLMNT*KLS
RETLRA

CALL MINSTZIMLE,XOCFL)
CALL FINSIZIMR,KOCE?)
KCDEaZ
TF{{KCCT1aEQul) e CRe {KCCE2+ECs1Y) MOCE=l
CALL LECTUR

CALL RECIT

Lsire=c

NPRCE=C

TEAKTL=0

TEAKTE=0

TFIXCCE«NCe2) GO TC 9CO
MED[NE }=MHR [NB) +KOUNT#K15
RZITLFA

CALL MINSIZUMLE,KOCT1)
CaLl MINSIZIMR,KODET)
CALL MINSIZUML,KCCE?)
XCNEa2
TF{{NCCFleECall afRe (KCOE2eECo L} aCRa(KOLEIwECald) KCCE=]L
CALL LECTUR

CALL RECIT

€8



401
402

4013
404

405
406
07
4«08
409
410
411
412
413
114
415
416
417
ilp
419
420
421
422
423
424
42¢
426
427
a28
429
430

531
432
433

434

435
436

437
438

439
i5)
4al
447
43
444

s0n

6C2

65C

TCe

900

5C0

€9

33 TOTFL2 ., TOTPGR, TCTTFA,RKOUNT sMCESSR ¢ MREM4 KAy KOUNT JKC 4 KR, KL, K13,
GLSIIL]LSIZL24LSTZGPy¥INLLL oM INLLZ2+# INLGRsFINRUL ¥ INRLZyMINRGR,y
SMINPLL14MINPL2 M INPGP ,LSIZE.LRE¥,NPRCR,AC(1C12,8),NB
CCMMCN/RK/CCUCURI3C), TKRU3, TKLL3, TKPL3,TCTRL2,TOTLU3, TOTPU3,A,B,
1FRUL ¢FRU2,MRU3WPRGRSLSTZILI LM INRUI WM INLL3K12,K14
COMMCA/RKSW/FRCRLUI,FRCLL3FRCPLY
COMMCA/MET2/PFLEl o PFLEZ4PFLE2,PFLEGR,PFR1,PFR2,PFRI,PFRGR,PFL1,
1PFL2+FFL3,PFLGR
COMMCN/STM/ICRULC) o JCRDIL10) 4 #HR(L1C) 4 MHRSCHy JHRSCH 4KCCE K15
COMWMCA/MINIM/TOTMUL,TOTHMU2,TCTMU3, TCTMGR, TOTMLE,, TOTMR, TOTML,, SCMUL
1SCML24SC¥U3 4SCHGRSCMLE,SCMR,SCHML

GO TCUS0D,5C045CC+ECO4ECCI1¢EC,£5C,7CC,7000,4MB

CALL CCUDET(MRUL,MIMRUL,FRCRL1,MCESSR,MRE¥, TKRUL+K12,PFR])

CALL YEADETITKRUL,TFTRUL)

TEAKTR=TKRLL

IFIXKCCE-SQs1) GO TC 9CQ

CALL MINTEA(TEAKTR,TOTMUL,TCTMR,SCMLL,SCHR)

GC TC sCO ;

CALL CCUNETIMRU2,MIMRL2+FRCAL2,MCESSR,FREM,TKRU2,K12,PFR2Z)

CALL TEADETI(TKRU2,TCTRU2)

TZAKTR=TKRUZ

IF(KCCE«=Qel) GO TC 9CO

CALL W INTEA{TEAKTR,TOTMU2,TCTFMR,5SCHML2,SCNFR)

GC 1C sn/?

CALL CCUNETIMRUI,MIMRU3FRCRLI¥CESSRyFREFTKRU3,K12,PFR2)

CALL TEACETITKRU3,TTTRU3)

TEAKTR=TKRU3 5

IFIXCCE«SQe1) GO TC 9CO

CALL MINTEA(TEAKTR,TOTMLI,TCTMR,SCHLILSCMRD

GC TC s0n

CALL CCUDETIMRGR,MINRGR,FRCRCR,MCESSRyMREM) TKRGRyK124PFRGR)
CALL TEADET{(TKRGR,TFTRGR)

TEAKTR=TKRGR

IF{XCCE«SCel) GC TC 9CO

CALL MINTEALTEAKTIR,TOTMGRsTCTMRsSCFGR,SCFR)

RETURN

EAD

SUBRCLTINE LABR’

IMPLICIT INTEGER®2(M)

COMMCN TEAKTR,TEAKTL,TEAKTP,FRCRUL:FRCRU2+FRCRGR4FRCLLL,FRCLUZ,
LFRCLCR FRCPUL,FRCPLU? y FRCPGRy TKLUL» TKLU2y TKLGRy TKRUL, TKRUZ ; TKRGR,
ZTEPLY,, TKPU2 ,,TKPGR, TCTRLL s TCTRUZ2, TCTRAGR, TCTLUL, TOTLU24TATLGCR, TOTPUL
3, TOTPLZ, TOTPGR, TOTTFA,RKOLNT ,MCESSRoMREM KA, KCUNT 4KCy KRy KL K13,
4LSIZULL,LSTZL24LSTZCF yMINLUL,PINLU2,MINLGR,MINRUL y¥INRU2, MINRGR
SHINPL] MINPL2yMINPGF 4LSIZELLREVM ,APRCB,ACI1012,8)4NE

CCMMCA/RK/CCUCUR I 3C ) TKRUI L TKLL3, TKPL3,TCTRL3,TCTLU3,TCTPU3, 4,8,
IMRUY 4 FAU2, FRUS, MAGRLSTZUI,FINRUI,MINLLI,K12,K14

CCNMCAN/RKSW/FRCRL3,FRCLL3,FRCPLD

COMMON/MST 2/PFLEL4PFLE2WPFLE2,PFLEGR4PFRL+PFR2,PFR3,FFRGR,FFLL,
1PFL24FFL3,PFLCR

CrM¥CA/STF/JCAL10) 4 JCRCILO) 4 FHR(L10) 4 MERSCF o JFRSCHKOCE,K1S

COMMCA/MINIM/TOTMUL TCTPUZ, TCTMUI, ICTMGR TCTMLE,TCTFMR,TOTML,SCHUL
1SCMLU2,SCMU3,SCMGR, SCMLE, SCMR, SCML

GC TCLE0N,5C,500,600,600,65C,650,7C0,73C)4AR

CALL CCOULPETOLSIZLYL,MINLULZFRCLLL,LSIZE,LREF,TKLULK13,PFL1)

CALL TFADETU(TKLUL,IFTLLL)

TEAKTL=TKLUL

IFIKCCE«SCal) GO TC 9C0O

CALL MINTEAITEAKTL,TOTMUL, TCTML,SCMLL4SCHFLD



3463

254

265

366

387
368

369
10

371
372
171
274
375
176
17
a7e
219
180

900

500

600

650

TCO

I0C

CALL LAB

NPRCE=C

IFI(XCCE-NE«2) GC TC 900
MHR {AB Y=MHR (NB) +KOLNT®K]1S
RETURN

EAL

SUBRCLTIMNE LECTUR

IMPLICIT INTEGFR#2(M) 5

COMMCN TEAKTR,TEAKTL,,TEAKTP,FRCRULl,FRCRU2,FRCRGRyFRCLLY,FRCLUZ,
1FRCLER,FRCPLL+FRCPU2 ¢ FRCPGRy TKLUL s TKLUZ 4 TKLGR, TKRUL» TKRUZ 3 TKRGR,
ZTKPUL 2 TKPUZ s TKPGR,TOTRUL, TCTRUZ s TCTRGR,TCTLUL TOTLUZ, TCTLGR, TOTPUL
3, TOTPLZyTOTPGR, TOTTIFA 4RKOLAT 4MDESSRyMREM s KA KCUNT ¢KC s KRy KL K13,
&LSIZULLSTZU2,LSTIGFMINLUL,NINLU2,FINLGR,FMINRUL,MINRL2,MINRGR,
SMINPLL+MINPLZ yMINPGP 4LSIZE,LREF APRCE,ACI1G1248) (NE
CCMMCN/RR/COLUCUR|3CY TKRUI 4 TRLL 3, THPL3,TCTRL2,TCTLU3+TCTPL3, 4,B,
1FRUL ,FRU2, MRUB, MAGR4LSTZU3,FINRU34MINLU3K124K14
CC¥MOM/RKS/METHCL L

COMMOA/RESR/FRCRUILFRCLLI,FRCPLT
CCMMLN/GROSHATKTLEC FRLEUY, FRLEUZ,FRLEL3,FRLEGR, TOLEUL,TCLEUZ,TOLE
1U3 TCLEGR ¢ TKLEUL » TKLEUZ 3 TKLEL3, TKLECR,LESTUL4LESIU2,LESIL3,LESIGR,
2MILTLL,MILELZ yMILEU2 o MILEGRLESIZE+LEREM

COMMCASSASKLE
COMMCNIMNET2/PFLEL 4 PFLE2 +PFLE2,PFLEGR,PFR1PFR2,PFR3+PFRGR,PFLL,
1PFL24PFL3PFLGR

CCMMONISEMZICRILIO) ,JCRO(LOY),MHRU1Q) ,MHRSCH, JHRSCH,KODE,K15
CCMMCA/MINIM/TCTMULSTCTMUZ, TCTFU2, TCTMER, TOTMLE, TOTMR, TOTHML, SCHUL,
1SCML2 ¢ SCMUB G SCMGR 3 SCMLE p SCMR 4 SCHML

GO TC (500,500, 5C0,60C,6CC¢E04650,7C0O4T7CCI N

CALL CCUDET(LESTUl.¥ILFUl,FRLEUL LESTZE.LEREM,TKLEULl,K16,PFLEL)
CALL TEADETUITKLEL1,TOLELL?

TKTLEC=TKLEUL

IFIKCCE«ECel) GO TC 9C0O

CALL MINTEA{TKTLEC,TOTMULsTCTMLE,SCMUL,5CNLE)

60 TC sco

CALL CCUCETI(LESIU2,»ILEU2,FRLEL24LESIZE,LEREM, TKLEUZ,KLE,PFLE2)
CALL TEADET(TKLEUZ,TCLEU2)

TKILECHTKLELZ

IFIKFCE-SQa1) GO TC 9CO

CALL MINTEA(TKTLEC,TOTMUZ2,TCTMLE,SCMU2,SCHLEY

GO TC SO0

CALL CCUPETILESIUA;MILEULIFRLEL3LESIZESLEREM 4 TKLEU3 (K164PFLE3)
CALL TEARETITKLEU3,TOLEUD)

TKTLEC=TKLFL]

IFIKCCF=FQe1Y GO TC 9CO

CALL MINTEA{TKTLEC,TOTMLI,TCTMLE»SCFU3,SCHMLE)

GC TC SO0

CALL CCUNET(LESIGR,MILEGR,FALEGR LESIZE,LEREM,TKLEGR,K16,PFLEGR}
CALL TEADET{TKLEGR,YOLEGR)

TKTLEC=TKLECH

IFIKCCE«=Qel) GC TC 90O

CALL FINTEA[TKTLEC,YOTMGRyTCTMLE,SCFGR,SCFLE)

RETLEMN

EMC

SUKRCLTINE RECIT

IMPLEICET INTEGER#Z2(M)

CCMMCA T-AKTR,TEAKTL ,TEAKTP,FRCRUL,FACRU2,FRCRGRyFRCLL],FRCLUZ,
LFRCLCH FRCPLL ZFRCPL™ yFRCPGReTKLUL+TKLUZ2 s TRLER, TKRUL, TKRU24 TKRGR
2THPUL o TRPUZ, TRPGR, TPTRLL,TOTRLUZ2, TCTRGR, TCTLLL+ TCTLLU2,TCTLGR,TCTPUL

70



445
486
a7
448
449
450
451
452
453
454
455
458
aS7
458
459
460
481
LY
451
464

&85
RE6
467

448

469
470
4T1
4T2
473
474
475
475
477
478
479
480
481
4B2
483
484
4RS
486
487

4ge

489
490

491

8GO

656

T00

Scc

600

650

71

GC TC so00

CALL CCUDET(LSTZLZ2.MINLUZoFRCLU2.LSIZE.LREF,TKLUZ2,K13,PFL2)
CALL TEADETITKLUZ2,TPTLUZ2?

TEAKTL=TXLU2

IF({XCLCE«SCelY GC TL 900

CALL FINTEAC(TEAKTL.TOTMUZ, TCTML,SCHFLZSCPL)

GC TC 900

CALL CCUDET(LSTZU3,MINLU3FRCLUSLSITE,LREM, TKLUZ,K12,PFLI}
CALL TEAPETITRLU3,TFTLLY)

TEAKTL=TKLU]

IFIKCLE«=SCW1) GO TO 9C0

CALL FINTEA{TEAKTL,YCTMLIZTCTML,SCFLI,SCFL)

cn T1C 500

CALL CCUDET(LSIZGRyMINLGRyFRCLGRoLSIZE/LREM,TKLGR,K13,PFLGR)
CALL VEANETITKLGR,TCTLGR)

TEAKTL=TKLGR

IFIKCLE«SQel) GO TC 9CO

CALL PINTEA(TEAKTL,TOTMGRTCTML,SCMCR. SCHL)

RETLRA

END

SUBRCLTINE PRCB

[MPLICIT INTEGER*21(M)

CIMMCN TEAKTR,TEAKTL » TEAKTP,FRCRLL 4FRCRU2 ,FRCRGRFRCLULFRCLUZ,
LFRCLCA, FRCPUL4FRCPUZ s FRCPGR, TKLUL )y THLUZy THLGRy TKRLL 4 THRUZ , TKRGR,
2TKPLLoTKPUZ c TKPGR TP TRUL,TCTRU2, TOTRGA, TOTLUL,TOTLUZ, TOTLGR,TCTPUL
3y TOTPLZ,TOTPGR, TCTITARKOLAT 4 MCESSALMREM KA LKCUNT yRC KRy KL oK1 3y
GLSIZUL4LSTZU2.LSTZGFMINLUL4MINLUZ,MINLGR, MINRLL+FINRLZMINRGR
SMINPLL4MINPYZ sMINPCP,LSIZE\LRE¥,NPRCE,NCI1G12,8),NB

COMPCN/RK/COLCURTIC) s TKRLAZ THLLUI TKPU3,TCTRU3,TCTLU3, TOTPU3, 4,8,
1MRULMAU2, MR, MRGR,LSTZLI,FINRUILFINLLI K12,4K14

CCMMCA/RKSW/FRCRUI, FRCLU3FRCPUID

GC TCIE0N,5CC,50C 67 0,6G0,65C,650,7C0,700),AE

TZAKTP=FRCPUL*KOLNT*K14/A

KTPU1=TEAKTP

CALL TERDET(TEAKTP,TCTPUL)

Ga 1CsCC

TEAKTP=FRCPUZ*KDUNT*K14/A

KTPLZ=TEAKTP

CALL TEADETI(TEAKTP,YOTPLZ)

G TC SC2

TEAKTF=FRCPUIMDUNT*KL4/A

KTPL2=TEAKTP

CALL TEADET{TEAKIP,TOTPL2)

GC TCSuo0

TZAKTF=FRCPCROXOUNT*K14/4

KT2GR=TCAKTP

CALL TEADETITEAKTP,TOTPGR)

RETURM

EAND

SUGRCLTTINE COUDETI(¥SIZCOWMINCC.FRAC,KSTZERREM ,TRCC oXCLPRFRACY

IMPLICIT IMYEGER®2(M)

CCMMCN TEAXTR,TEAKTL , TEAKTP,FRCRUL,FRCRU2Z, FRCRGRFRCLLL,FRCLLZ,
LFRCLGR,FRCPLL,FRCPLT yFRCPGRyTKLUL yTKLUZ2 TKLGRy TKRUL o TKRUYZ24TKRGR
2TKPLUL TKPUZ , TKPGR TP TRUL, TOTRUZ, TCTRGR TCTLLL, TOTLUZ2. TOTLGR,TCTPUL
I TUTFL2 . TOTPGR TCTTFARKOUNT yMCESSRyMREM K4, KOUNT oKLy KRy KLy K13,
ALSIZLIWLSIZL2,LST2CPPINLLL MINLUZ4MINLGR,FINRUL,FINRLZ, MINRGR,
SMIYPLLaMINPL2,MINPGF LSIZE,LREF,APRCAWAC(1C1248)4AB

CCMPCA/RRICCUCUREIC) , TKRU3, IKLU3, TKPU3, TOTRUI, TOTLUZ,TOTPU2. 4,8,



492
493
494
495
496
“97
458
£59
5C0
01
co2
503
04
£05
50&
s07
<08

%09
510

12

522
523

524
25
€26
=27
528
£29

£30
531
532

201

10
20

30
40

1co

2006

1PRULFRUZ,MRLI, MAGRLSTZLIFINRUI4FINLLIHK124K14
CNwWMCN/RKS/METHOD L
COMMCA/TKTM2/FACLCLlFACLD2+BASE
IFIKCLAT=LE«KSIICOITCTC 201

KSTZF=KOUNT/KSTICO

KR M=MCCIKCUNT,KSIZICO)

NEXTRA=KRENM/KSIZE

IFINEXTRALLE«NINCOICO TO 10Q

KSIZE=KSIZE+]

GC TC 1O

KS[7T=1

KREM=C

GC TCI2G,3C),METHOL

TKCCaFRAC®KCUNT*KCL/A

GG TC &r

TRCN= (KSTLE*PPFRACH#FACLDL+KCUNT/BASE*FRAC*FACLDZ2 )*K(L/B
RETUFA

END

SLUBACLTTIME TEADETI(TFCO,TKFCL)

IFPLICIT INTEGER®*2({M)

CCMMCN TRAKTR,TCAKTL o TEAKTP,FRCALL,FRCRUZ,FRCRGR, FRCLUL, FRCLUZ,
LFRCLGR,FRCPUL,FRCPL 2, FRCPGRy TKLUL 3 TKLUZ » TKLGR, TKRALL s TKRUZ y TKRGRy
2TKPUL,TKPU2,TKPGR, TPTRUL, TOTRU2, TOTRGR,TOTLL1,TOTLU2,TCTLGR, TCTPUL
34 TOTPLEZ+TOTPGRy TCTTFA RKCLAT o PCESSRoMREM KA KOUNT yKCo KRy KL K13,y
GLSIZLI+LSTZU2,LSTZGP ¢PINLLLFINLL2¥INLGR,MINRUL +FINRLU2yMINRGR,
SMIHPUL+MINPU2,MINPGP,LSIZE,LREM,NPRCA,NC{1C12,8),NB

CCMMCA/RK/CCUCURIIOY p TKRUI, TKLU3, TKPUI, TOTRLA, TOTLU2,TOTPU3, A,B,y
1MRUL ¢ MRUZ2yPRLI,MAGR 4 LSTZUI o FINRU3 4 FIMLL3 K12 K1l &

COMMCN/SB/TOTSCH

TRFCL=TKFCL+TKCO

TOTTEA=TOTTEA+TKCO

TOTSCH=TNTSCH+TKCO

PETURA

END

SURACLTINE MINSIZ7(FIN,KGDEK}

IMPLICIT INTEGER®Z2(M)

CCFFON TSAKTR,TEAKTL,TEAKTP, FRCRULyFRCRUZ,FRCRGR FRCLLL,FRCLU2,
1FRCLGR,FRCPLL FRCPL? yFRCPGRTKLUL yTKLUZ 4 TKLER,TKRUL, TKRUZ, TKRGRy
2TKPUL,TKPU2,TKPLR . TFrTRULs TOTRU2 TOTRGR s TCTLLETCTLU2,TCTLGR,TCTPUL
3,TOTPL2,TOTPGR, TCTTF A ,RKOUNT yMCESSRoyMREM, KA, KOUNT ¢KCoy KRy KL K13,y
GUSIZLLLSIZUZGLSTZGP o MINLLLoMINLUZ,FPINLGR ¥ INRUL 4MINRLU2, MINRGR
SMIHPLL1,MINPUZ,MINPGP yLSIZE+LREM,NPRCByAC(10L2,81),NB

COMFCA/SFM/ICRIL0D3JCRE(LI0),PFHRI1C )3 MHRSCH ; JHRSCH,KODE K15

CCMMON/FIRIM/TOTMULTCTFU2, TCTMU3, TCTMGR, TOTMLE, TCTMR, TOTMLy SCMUT,
15CHLZ s SCMU3,SCMGR, STMLE,, 5CMF 4 SCML

IF (KCLNTLT<MINY GM TO 100

KCDEk=]1

GO TC zCn

KOUEK=Z

RETUPA

END

SULACLTINE MINTEA(TFAKT,TCPCLL,TCMCL2,5CKCLLSCMCL2D

IMPLICIT INTEGER#2(M)

CCPMCN TZAKTR,TEAKTL ,TEAKTP,FRCRUL,FRCRUZ, FRCRGRyFRCLLLyFRCLUZ,
1FRCLCAGFRCPULFRCPL2 4 FRCPGRy TKLUL»THLUZy TKLGR TKRUL »TKRU2 4 TKRGR
2TKPL1,TKPU2,TKPGR,TMTRUL, TOTRUZ, TOTAGR, TCTLLL,TOTLU2, TGTLGR, TCTPUL
3,TGTFLZ,TOTPGR, TCTTTA ,RKOUKT s MCESSRoMREM, KAy KOUNT s KC o KR KLsK13,

72



533

534
535
536
€37
538
539

€40

41
242

£46

GLSTALLLSIZLZZLSTIGP yPINLLL P INLUZ ¥ INLGR, ¥ IARUL y#INRLZ,FIARGR,
SHEIMPLL,MINPUZ,MTNPGP,LSIZE)LREF,NPRCB,NC{1C12,8),NB
COCMFOCN/MINIM/TOTMULoTCTMU2,TCTFUIZ TCTMGR, TOTMLE, TOTMR o TOTML, SCHUL
LS5CHL2ySCMU3 ySCHGR 4 SCHMLESCMR,SCHL

TOMCL 1=TOMCL1+TEAKT

TCHCLZ=TOMCL2+T EAKTY

SCHCL1=SCPCLI+TEAKT

SCMCLZ=SCHCL2+TEAKT

RETUPN

END

SUKRCLTI'E FINRES

IPPLICIT INTEGER#*2(*)

CO#MCN TEAKTR,TEAKTL ,TEAKTP,FRCRUL,FRCRU2:FRCRGR,FRCLL1+FRCLUZ,
LFRCLCR,FRCPLLFRCPLZ o FRCPGRy TKLULyTKLU24 TKLGRyTKRULy TKRUZ, TKRGR
2TRPUL, TKPUZ2,TKPGR4INTRLL, TOTRUZ2,, TCTRGR,TCTLLL+TCTLUZ ¢ TCTLGR,TCTPUL
3,TCTFLZsTOTPGRy TCTTFA,RKDUNT yMCESSRoMREM KA yKOUNT 4KC s KRy KL K13,
SLSIZUYSLSTIZUZ24LSTZGP ,MINLLL 4 FINLUZ2, M INLGR,MINRUL4#INRUZ,PINRGR,
SMINPL]yMINPU2 ,MINPCP yLSIZE,LRE¥ (NPRCA,ANC(1C12,814NB

CCHFLN/RK/CCUCUR(IC), TKRU3, TKLL3 o, TKPL3, TOCTRLI,TATLU3,TATPUI, A8,
1FPRUL W FRUZ 4 FRUIS FRGR yLSTZUI S FINRUILFINLLI K124K1l4

COPPCA/GROSH/TRTLEC+FRLELL +FRLEU24FRLEL3.FALEGR, TCLEU1,TCLEU2,TOLE
1U3,TCLEGR, TKLEUL»TKt ELi2y TKLEL I, TRLEGR4yLESILL4LESIL2)LESIL3,LESIGR,
2MILEL1,MILEUZMILEU2,MILEGR,LESIZE,LEREM

COMMCA/FINAL/FINLECFINREC+FINLABFINPRCFIMUGL,FINUG2,FINUG3,
1FINGARA,FINCEL ,MSHRUT 4 ¥SHRUZ2,¥SHRU3,FSHRGR

CCPPCA/SEMIICR{LD ), JCRE(LO D, FHRILG ) 4MHRSCH, JHRSCH,KODEK15

CCMNCA/MINIM/TOTNUL o TCTPUZ o TCTRUI o TCTHMGR, TCTMLE. TCTMR, TOTML, SCHUL .
1SCHU2,SCMU3,SCMGR, SCMLE ¢ SCMR, SCHL

TOTLEC=TOLEUL¢TCLEUZ+TOLEU3+TCLECR-TATMLE

TOTREC=TOTRUI+TOTRLZ+TOTRLI+TCTRGR=-TCTPFR

TOTLAR=TATLUL+TNTLL2+TOTLLI+TOTLGR-TCTFL

TCTPRC=TATPUL+TOTPUZ+TOTPUI+TOTPGR

TCTLUCL=TOTRUL+TOTLLY+TOTPLL+TCLEYL-TCTPUL

TOTLGZ=TNTRLZ+TOTLL2+TOTPL24T0LEL2-1CTPU2

TCTUC2:=TNTRPUI+TOTLL?+TOTPU3+TOLELI-TOTFUI

TCTGRA=TCTRGR+TCTLGP+TOTPGR+TOLEGR-TOTMGR

FINLEC=FTNLEC+TCTLEC

FINREC=FIMREC+TOTREC

FINLAB=FINLAB+TCTLAP

FINPRC=FINPRC+TOTPRDM

FIMUGE=FINUGL+TNTUC!

FINLEZ2=FINUG2+TCTUL? 2

FINLCI=sFINLGI+TCTUG?

FINGRA=FINGRA+TOTGRA

FHRUL=FHR[1 1 4¢MHR(2)4MFR(3)

FHALZ=FHR{ 41 4+FHR(5)

FHRUZ=VMHRIE)+VMHRI(T)

FHACR=FHR(B)+MHR(9)

JCAC1=JCRO{11+JCRC(PI+JCRLE(II-FHRUL

JCRCZ2=JCRD{4)+JCRO(=)=FHRL2

JCRC2=JCRD(6)1+JCRD(TI=MHRU3

JCPL4= JCRD(BY+JCRCIOI+JCAC(10)=MFRGR

TOTCEL=TOTFLE+TOTMR+TCTML

FIMCFL=FINDEL+TOTOEN

TOTTSA=TCTTEA-TOTOEL

THRCEL=MHRUL +MHRLU2+FHRUI +FHRER

JCRULI=JCR{1D+JCRO]

JCR{Z1=JCRU2)+JCRE2Z

JCR{3I1=JCR{IDI+JICRO3
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91
€92
93
594
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595

597

598

€00
£01

€02
603
£04
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610
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13
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£15
tle
el

JCRI&I=JCR(4I+ICRDA

FHWCEFz#HFIJ1 +¥HAUZ4¥HRUI+NHERER
JHFLEF=JCRL1+JCRLZ+ JCRE3+JCHL &

MHASCH=MHR SCH+MHROEP

JFHSCH=JHRSCH+JHROEP

FSHRLL=sPhPUL+MSHAUL

FSHRLZ=PFHRL2 ¢ FSHRL2

MSHRLI=MHRUI+¢MSHRU3

MSHACR=MHRGRA + MSHRGR

PRINT L,TOTLEC,TCTFLE,TCTUGL+TCTFUL JCRCL,PFRUL
PRINT Z+TOTRZC, TCTPP,TOTLGC2,TCTHL 2, JCALZ 4 FHRLZ
PRINT 23, TOTLAB, TOTHL ,TATUG3,TCTML 2, JCRL3,4MHRL]
PRINT &,TOTPRC,TCTGRA,TCTMGHR,JCRC4,MFRER

PRINT E.TOTTCA,TCTLFL 4 JHRCEF ,¥HRCEP

PRINT 14

1 FCRMAT(3X,"FTE RECITATION =% Fbe2 LNy * %" Fba2, " #4%, AN *FTE UaGalE
IVELYL =29, F6a2y1X?8? FhaZ,%38%,3X,*TCTAL UGL CRaKRS =, 51X, %%°
2:15%00%)

2 FOPMATI(3Xa "FTE RECITATION =9 FtaZ 1l X" #8 ", Fle2, " #%" X, "FTE UsGalE
IVELZ ="', Fbe2ylX ¥ 28" FOa2,"999,3X,*TOTAL UG2 CReHRS =2, 15, 1X,*2%"
FARSTRE RN

3 FCOMBTI3X, *FTE LABAPATORY =9 ,FEa2 L Xs " 98  Fbed,*#%" ;X *FTE LaGelE
IVELY o7 Fha2,1X," 28" ,FEa2,"#97,3X, ' TCTAL UG3 CReFAS =7, 15,1X,"**"
FAASTALE RS ]

&4 FORMAT(2X, *FTE PROBLEMS =1,Fhed, 14X, "FTE GRADUATE =t g Fba2ylXy?
19#0 FEa2y"##7 3N, 'TOTAL GRAL CReMHRS =915, 1%, "##7,15,"+%*,/,130(1H-
21}

5 FNRMATIIX,*FTE DEPAPTMENT ='FhaZ,lX "% *? Fha2,"®* 39X, TCTAL CEPT
1 CReFRS =0, 15,10, #%?,I5,9980,/,13C(1H=))

14 FORMATIIX,"oh(TFe~CrURSES WHICH CC ACT FULFIL THE MINIMUM COURSE R
LECUIREFENTS AND THE RESULTING DELETIONS ARE ENCLCSEC WITHIM ASTERI
2K5a %1

RETLRA
END

SUHRCLTINE TNIATL

IMPLICIT INTEGER#*2({l)

CONMCA TEAKTR,TEAKT! ,TEAKTP,FRCRUL,FRCRUZ,FRCRGR,)FRCLUL, FRCLUZ,
1FRCLGR,FRCPULFRCPL? FRCPGR TKLUL s TKLUZ ¢ TRLGR . TKRUL s TKRU2 4 TKRGR,
2TKPUL,TKPUZ,TKPG?, TPTRUL, TOTRUZ, TOTRGR, TCTLLL, TOTLL2, TCTLGR.TCTPUL
3,TOTPLZ,TOTPGR, TCTTTA,RKCUNT (MCESSR ¥REM, KA JKCUNT JKC o KR9 KL K13,
4LSIZLI,LSTZL2,LSTI2GP 4 FINLLL P IRLL2,MINLGR ¥ INRUL4FIKRLZ,FINRCR,
SMINPUL MINPU2,MINPGP,LSIZE,LREM,NPRCB,ACI1C12,8),AB

CCHMMCA/RK/CCUCURIAOY yTRKRUI S TKLU3 o TKPU3, TOTRLI,TOTLU3,TOTPU2,4A,B,
1MAULMRUZ 4 PRLI, MRGR 4LSIZUI,FIMNRU3,FINLLI (K12,K14

COMMCN/GROSF/TKTLEC, FRLEUL,FRLEUZ4FRLEL3,FRLEGR, TOLELL,TOLEUZ,TOLE
1U3, TCLFGRyTKLEUL $ TRLEUZ, TKLEU3 TKLECRSLESIULSLESTU24LESIU3LESIGR,
Z¥ILELL4MILELZ yMILEL? yFILEGRyLESIZELERE¥

CAPMENZSFM/JCRILO) yJCRD{10) 4 FHRUID) ¢MHRSCH JHRSCHIKCCE(KLS

CCMMCA/MINIM/TOTPUL TOTMUZ, TCTMUA, TCTMGR, TCTHMLE,, TOTMR,, TOTML, SCEUL»
1SCML2 ¢ SCHMUT ¢ SCHMGR SCMLE,SCMR4SCHML

TOLELL=D

TCLELZ=0

TOLEL 1=G

TOLEGR=0

TCTRLI=0

TCTRLZ2320

TOTRLI=C.0

TATRCRa0

TCTLLL1=0.0
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€22
£23
624
€25
£26
€27
€28
£29
630
631
€32
633
634
635
€36
€37
638
639
640
€41
642

25¢

SENTRY

TATLL2=0.
TATLL2=0.0
TCTLCR=0.
TATPL1=0.0
TATPLZ=Ce0
TOTPL2=20.0
TCTPCR=0+0
TCTTEA=D0
RKOUNT=C0
CO 25C JA=]1,10
FHER(JAI=D
JCRC(JA)=D
TOTML1=0
TCTMLZ=0
TOTFLI=O
TOTMER=C
TOATMLE=D
TOTMR=(
TOTML=C
MHRU1=C
MERU2=C
FHRU3=0
FHRGRaG
RETURA

END
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FINAL FTE TEACHINC LOAD FCR THE SCHCCOL UMCER CONSTCERATICN
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SAMPLE COMPUTER OQUTPUT

Gl Sample output 1

Gl.1 In put variables

Gl.1.1 Section size specification

DESIRED SECTION SIZE

000-399 400-599 600-799 >800

Lecture 1000 1000 1000 1000
Recitation 30 25 20 15
Labaratory 20 10 10 5

Gl.1.2 Weight Factors

WEIGHTING FACTQR

000-399 400-599 600-799 >800

MINTMUM SECTION SIZE

000-399 400-599 600-799 >800

40 40 40 40
20 15 10 5
10 8 5 3

PREPARATION LOAD FACTOR

000-399 400-599 600-799 >800

Lecture 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Recitation 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1,00
Labaratory 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Problems 1.00 1.00 1.00 1.00
Fractional load for preparation = 0.70
Fractional load varying load = 0.30
Base student count =32.00
Method of calculation =2
Base fulltime credit hour = 9.00
FTE student credit hour for
problems =30.00
Semester = 2



85

*¥¥66GxxY%[6 = 8IH *aAD °*Yo§ Tel0] ¥%6 Coxx [8 = Tooyos Jl1d
¥¥GL »x1GZT = SIH"ADPEBID TPIOL xxTL'T ¥¥8L°CT = a3enpeld HId [9°8T= swalqold ILd
¥»x¥YET »¥€GCT = SIH ID €O TPIOL 4xl9°C %xZZ"CT = € ToA9T'9D°N FLJ xxTG°T ¥x28°'TE=4A103R1BqET FId
¥#G8T »xLTTS = SAH ID ZON TBIOL #%8G°7 »¥98°GE = T TRAT'OD°N HIA %x/T°/ %x50°GE=UOTILITIVY FAId
#»¥G0T »¥€CTT = SIH'ID TON TBIOL %x90°T xxGG°9T = T T2A27°9°N HLI %x€£C2°0 =x 98°'T = 2I1n3097 AI1d

Tooyss 103 juswaarnbaax Burysear 719



86

APPENDIX G

SAMPLE COMPUTER

GZ Sample output 2

G2.1 Input variables

G2.1.1 Section size specification

DESIRED SECTION SIZE

000-35%2 400-599 600-799
Lecture 1000 1000 1000
Recitation 30 25 20
Labaratory 20 10 10

G2,1.2 Weight Factors

WEIGHTING FACTOR

>800

1000

15

5

000-399 400-599 600-799 >800

OUTPUT

MINIMUM SECTION SIZE

000-399 400-599 600-799 >B00

40 40 40 40
20 15 10 " B
10 8 5 3

PREPARATION LOAD FACTOR

000-399 400-599 600-799 >B00

Lecture 1.00 1.00 1.00 1,00 1.00 1,00 1.00 1.00
Recitation 1,00 1.00 1.00 1,00 1.00 1,00 1.00 1.00
Labaratory 1,00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Problems 1,00 1,00 1,00 1.00

Fractional load for preparation = 1.00

Fractional load varying load = 0,00

Base student count =32.,00

Method of calculation =2

Base fulltime credit hour = 9.00

FTE student credit hour for prob. =30,00

Semester = 2
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ABSTRACT

In this report an attempt has been made to develop a working computer
model for estimation of the teaching faculty requirement at Kansas State
University, Historical data for 1970-71 and the Engineering school curricula
for the semesters were considered in developing and validating this model.

The model incorporates a method of estimating student count in a
given course, a decision rule for deciding the number of sections and two
methods for estimating the.teaching faculty requirements, While estimating
the student count, it was noticed that the students do not strictly adhere
to the curriculum., A modifying factor to take care of this deviation from

regularity has been discussed with reference to a decision criterion chosen,



