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Abstract

Thai university Central Admission System (TCAS) is developed for all high school students in
Thailand. There are four rounds of TCAS called, portfolio, quota, admission and direct admission. The
admission round is the round that use the mark of each test subject to compute the total mark, and
then apply to TCAS. The minimum mark that can qualify the admission is the main point. However,
the last year minimum mark cannot be used directly because of changing of subject combination,
changing of fraction of the subject combination and the difficulty of the tests in each year. Otherwise,
in year 2022, there are major changes in test subjects of TCAS. These lead to the prediction is more
difficulty. The use of last year minimum marks directly is not efficient method because of its low
accuracy. The researchers have developed two models called “Top X% model” and “Mean + N(s.d.)
model” to predict the minimum mark. This paper represents the concept and methodology of each
model, each model efficiency and compare their efficiency. The results show clearly that “Top X%
model” is better than “Mean + N(s.d.) model” in term of model accuracy and error prediction average.
The results also show that the prediction accuracy of “Top X% model” and “Mean + N(s.d.) model”
for all four universities in year 2023 are 78.6744% and 75.5043%, respectively, with acceptance of the

prediction total mark error not exceed 5%.
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1. Introduction

All high school students of Thailand can apply up to 10 majors for TCAS round 3 (Admission
Round). After TCAS processing, one student will qualify only one major or disqualify. For this reason,
the selection and sorting of ten majors for TCAS application is very important, that will be done with
carefully planning. Each student knows only his/her total mark but not know the minimum mark that
can qualify to his/her interesting major. The minimum mark to qualify the target major (may be called
“predicted minimum mark”) will be predicted by using two models called “Top X% model” and
“Mean + N(s.d.) model”. The early project used Top X% model (Ruethaichanok Kasatecharoen and
Padungsak Kasatecharoen, 2023) to predict the minimum mark of high score majors in various
universities with 88.73% accuracy where the error prediction not exceed 6%. Another prediction model
called Mean + N(s.d.) (Ruethaichanok Kasatecharoen, Orawan Tunsui and Padungsak Kasatecharoen,
2023) is used to predict the minimum mark of moderate score majors for various universities, give
82.14% accuracy where the error prediction not exceed 6%. These results of the two models cannot
be compared directly because the majors are not the same. The objective of this paper is to compare
the efficiency of the two models at the same majors in term of the prediction error mean, the
maximum prediction error, the minimum prediction error and the model accuracy.

The two models have the same concept which use the last year statistical data to predict the
minimum mark of each major in the present year. The data of TCAS in year 2022 and 2023 of
Chulalongkorn University (CU), Srinakharinwirot University (SWU), Thammasat University (TU) and
Mahidol University (MU) are used to compute the predicted minimum mark of each major by using
two models. The comparison of predicted minimum mark with “the real minimum mark”, official
announcement by TCAS after processing, is done. There are 135 majors of Chulalongkorn University in
TCAS admission round in year 2022, but there are only 108 majors that have complete data for
computation. Therefore, the computations are done completely for these 108 majors. The same
computations are also done for 102 majors for Srinakharinwirot University, 109 majors for Thammasat

University and 28 majors for Mahidol University.

2. Methods

2.1 TCAS processing and minimum mark prediction model concept

After Thai high school students take the TCAS examination in the mid of March. The results of
the examination are officially announced by TCAS in mid of April. There are individual results for each

student, each subject mark, each subject adjusted T-score mark and the test subjects’ statistical data.
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Figure 1 (a) mark distribution for each subject of year 2022
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Figure 1 (b) number of students and all statistical data such as mean, standard deviation(s.d.), min,

max etc. of year 2022
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Figure 2 (a) mark distribution for TGAT and TPAT subjects of year 2023
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Formula for calculating the T-score of
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Information on 7 Jan. 2023

Figure 2 (b) number of students and all statistical data such as mean, standard deviation(s.d.), min,

max etc. for TGAT and TPAT subjects of year 2023
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Figure 2 (c) mark distribution for A-level subjects of year 2023

Basic statistics of the test subjects TCAS 66

evel year

la[8le[s (8]

oﬂuaool_ﬁ_oo

g8 lelele
gy
|8|8E

|8181818|8|8(8[8|8[8|8|8|8

£
g
i
e
e |3

Formula for calculating the T-score of A-Level scores

T, =50 + 572973(X - mean)/SD

Information on 17 Apr. 2023

Figure 2 (d) number of students and all statistical data such as mean, standard deviation(s.d.), min,

max etc. for A-level subjects of year 2023
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Otherwise, the statistical data of all test subjects are also announced publicly as shown in Figure 1 to
Figure 2 for year 2022 and 2023 respectively. The data shown in two figures are mark distribution for
each subject, number of students and all statistical data such as mean, standard deviation(s.d.), min,
max etc.

When the students know their test subject marks, the total mark of his or her interesting majors,
apply to TCAS round 3, can be computed. The sum of each test subject weighed by specific fraction,
announced by each major in TCAS website, is the total mark of the student individually. The students
used these total marks to apply to TCAS, which allow each student can apply up to ten majors. After
TCAS processing, the result is out only two ways, qualify only one major or disqualify. For this reason,
the selection and sorting of ten majors for TCAS application is very important work, that will be done
with carefully planning. The predicted minimum mark for each major is not only the ordinary number,
but it’s the heart of TCAS round 3. More accuracy of the predicted minimum mark, the great decision
will be occurred.

From Figure 1 and 2, the difference of year 2022 and 2023, there are major change on TCAS test
subjects such as GAT and PAT subjects change to TGAT and TPAT subject with full score change from
300 to 100. The subjects about languages such as English, France, German and Japanese have change
from PAT group to A-level group with full score also change from 300 to 100. In this study, all subject
marks and the statistical data of each test subject will use 100 full score base for computation.

The main concept of the minimum mark prediction models, represented in this paper, are used
the last year statistical data, year 2022 in this case, to find the value of X for Top X% model and find
the value N for mean + N(s.d.) model. Then the parameters, X and N, are used for minimum mark
prediction in present year, year 2023 in this study.

The methodology of “Top X% model or X method” is using the mark distribution of the test
subjects in year 2022 (Figure 1 (a)). Find the marks of each test subjects of the student who have total
mark at the first X% of overall. The value of X will be satisfied the condition that the computed total
mark of this major must be equal to or nearby the real total mark of the year 2022, officially
announcement by TCAS. The acceptance of the difference value of computed total mark and the real
total mark in year 2022 is set as +0.00% to +0.50%. Then the predicted minimum mark (X method) of
the year 2023 is computed by using this X value and using the distribution data of year 2023 (Figure 2
(a) and Figure 2(b)). The same methodology is done for “mean + N(s.d.) model or N method”. The
difference from X method, the N method is using statistical data of the test subjects, mean and

standard deviation (s.d.) for computation (data from Figure 1 (b) and Figure 2 (c) and Figure 2 (d)). The
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value of N, satisfied the condition that makes the computed total mark of year 2022 must be equal

to or nearby the real total mark of the year 2022 (the difference is set as +0.00% to +0.50%), is used

for predicted total mark of year 2023 computation. Concept of two minimum mark prediction models

shown in Figure 3.

Choose value of

X (or N)

A

Compute all subject marks
that are the components of
the interesting major in
academic year 2022

Compute total mark of the
interesting major of
academic year 2022

Compare the computed total
mark and the real total mark
(academic year 2022)
within 0.00-0.50% error

Use this value of X (or N) to
compute all subject marks
that are the components of

the interesting major in
academic year 2023

A

Compute predicted total mark

of the interesting major of
academic year 2023

Figure 3 Concept of minimum mark prediction model of X method and N method

In this paper, the predicted total marks of 108 majors of Chulalongkorn University, 102 majors of

Srinakharinwirot University, 109 majors of Thammasat University and 28 majors of Mahidol University
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in year 2023 are computed. The computations of X method and N method for faculty of engineering
(general engineering) Chulalongkorn University show below for example.

2.2 Example of predicted minimum mark computation of X method

In year 2022, the total mark of engineering major of Chulalongkorn University is the combination
of three test subjects (the fraction in blanket), GAT (20%), PAT1 (20%) and PAT3 (60%). The minimum
total mark of year 2022, officially announcement by TCAS, is 51.0196.

The value of X is found by trial-and-error method that satisfied X method condition. In this case,
the value of X is found to be 6. The data of mark distribution of year 2022 are shown in Figure 1 (a).
For GAT subject, use X=6 for computation, the first 6% of overall is 9,655 of 160,922 students. Now we
find the mark of the student who is at the 9,655th. The computation of GAT mark at the 9,655th is
63.9817 of 100 full score (assumed linear equation in each mark interval). For PAT1 subject, have
108,987 students did the test, the first 6% is the 6,539“. The computation PAT1 mark at the 6,539th is
41.2992 of 100 full score. The same with the last combination, PAT3 subject, which have 21,319
students did this test. The 1,279" is the position of top 6%. The computation PAT3 mark at the 1,279"
is 50.0516 of 100 full score.

Hence the computation of total mark of year 2022 with X=6, Computed Total Mark(2022 X6),
can be shown as follow

Computed Total Mark(2022 X6) = 0.20 x 63.9817 + 0.20 x 41.2992 + 0.60 x 50.0516

Computed Total Mark(2022 X6) = 51.0871

This value is closed to the real minimum mark in year 2022, which is 51.0196 (+0.1323%). For this
reason, X=6 is used to compute the predicted minimum mark of year 2023 by using the mark
distribution in Figure 2. The total mark of this major in year 2023 is the combination of five subjects
(the fraction in blanket), TGAT (20%), TPAT3 (30%), Mathematicl (20%), Physics (20%) and Chemistry
(10%). Do the same methodology, the computation TGAT mark of Top6% of TGAT test students, at
the 15,725th of 262,097 students, is 68.6040. The computation of TPAT3 mark at the 6,278" of 104,641
students is 65.7149. The computed Mathematicl mark is 39.2180 (at the 7,839th of 130,656 students),
39.5526 (at the 5,769" of 96,162 students) for Physics subject and 31.4147 (at the 5,374" of 89,568
students) for Chemistry subject.

Hence, the computation of total mark of year 2023 with X=6, represented as Predicted Minimum
Mark(2023 X6), can be computed as follow

Predicted Minimum Mark (2023 X 6) = 0.20 x 68.6040 + 0.30 x 65.7149 + 0.20 x 39.2180 + 0.20

x 39.5526 + 0.10 x 31.4147
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Predicted Minimum Mark (2023 X 6) = 52.3309

Comparison of Predicted Minimum Mark (2023 X 6) and the real minimum mark 54.1500, officially
announced by TCAS, shows the error = 52.3309 — 54.1500 = -1.8191. The minus sign shows the
prediction value is less than real value and the value shows the accuracy of the model on this major.

2.3 Example of predicted minimum mark computation of N method

The statistical data, mean and standard deviation (s.d.), in year 2022 are shown in Figure 1 (b). N
method is using these two statistical data to compute the test subject marks that make the total mark
equal or nearby the value of officially minimum mark. In this example, Engineering major of
Chulalongkorn University, the value of N is found by trial-and-error method that is found to be 1.77
which satisfied N method condition. Therefore N=1.77 is used. The computation of GAT mark is shown
as follow

GAT = mean of GAT + 1.77 x (s.d.of GAT)

GAT = (122507 + 1.77 x 45.231) x 100 / 300 = 66.2753 of 100 full score

The computation of other two subjects with using N=1.77 are PAT1 = 41.2094 of 100 full score and
PAT3 = 49.1766 of 100 full score

Hence the computation of total mark of year 2022 with N=1.77, represented as Computed Total
Mark(2022 N1.77), can be shown as follow

Computed Total Mark (2022 N1.77) = 0.20 x 66.2753 + 0.20 x 41.2094 + 0.60 x 49.1766

Computed Total Mark (2022 N1.77) = 51.0029

This value is nearby the real minimum mark in year 2022, which is 51.0196 (+0.0327%). For this
reason, N=1.77 is used to compute test subjects in year 2023 by using the statistical data in Figure 2.
The computations show below.

TGAT=47.154 + 1.77 x 11.868 = 68.1604 of 100 full score

TPAT3 = 45.733 + 1.77 x 11.819 = 66.6526 of 100 full score

Mathematicl = 19.407 + 1.77 x 11.370 = 39.5319 of 100 full score

Physics = 21.821 + 1.77 x 10.909 = 41.1299 of 100 full score

Chemistry = 18.403 + 1.77 x 9.349 = 34.9507 of 100 full score

Hence, the computation of total mark of year 2023 with N=1.77, represented as Predicted
Minimum Mark (2023 N1.77) can be computed as follow

Predicted Minimum Mark (2023 N1.77) = 0.20 x 68.1604 + 0.30 x 66.6526 + 0.20 x 39.5319

+0.20 x 41.1299 + 0.10 x 34.9507
Predicted Minimum Mark (2023 N1.77) = 53.2553
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Comparison of Predicted Minimum Mark (2023 N1.77) and the real minimum mark 54.1500,
officially announced by TCAS, shows the error = 53.2553 — 54.1500 = -0.8947. The minus sign shows
the prediction value is less than real value and the value shows the accuracy of the model on this
major. It is clearly seen that N method is more accuracy than X method in this major because of less

prediction error.
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Figure 4 Minimum mark prediction error of 108 majors of Chulalongkorn University using X method

and N method prediction in year 2023
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Figure 5 Minimum mark prediction error of 102 majors of Srinakharinwirot University using X method

and N method prediction in year 2023
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Figure 6 Minimum mark prediction error of 109 majors of Thammasat University using X method and

N method prediction in year 2023
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Figure 7 Minimum mark prediction error of 28 majors of Mahidol University using X method and N

method prediction in year 2023

3. Results and Discussion

The results of the minimum mark prediction error of 108 majors of Chulalongkorn University,
102 majors of Srinakharinwirot University, 109 majors of Thammasat University and 28 majors of
Mahidol University, computation using X method and N method, are shown by eraph in Figure 4,
Figure 5, Figure 6 and Figure 7 respectively. The graphs show that the error between prediction marks
by two models are in the same trend.

The efficiency of each model can be considered from the error statistical data and the error
prediction distribution. The error prediction statistical data of Chulalongkorn University,
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Srinakharinwirot University, Thammasat University and Mahidol University for X method and N
method model are shown in Figure 8. The error, using last year minimum mark (TCAS2022 method),
are also shown in the table. It is clearly seen that X method have all statistical data better than N
method, especially the mean of error of X method is only -0.3147 but this value is -1.3499 for N
method for Chulalongkorn University. However, in case of Srinakharinwirot University, two error
means from two method are the closed values which are -2.0957 and -2.1572. For Thammasat
University, the error mean of X method and N method are -0.7635 and -1.2987 respectively. These
two values are 1.6522 and 1.5834 for Mahidol University respectively. Otherwise, from Figure 8, it
can be concluded that both X method and N method can be used for minimum mark prediction
exactly better than TCAS2022 method. In case of Mahidol university, even though TCAS2022 method
seems to be less error (-0.8519), the X method error (1.6522) and N method error (1.5834) are
preferred caused of practical used in application sorting decision.

The prediction error distribution of X method, N method and TCAS2022 method of the four
universities which are Chulalongkorn University, Srinakharinwirot University, Thammasat University
and Mahidol University are shown in Figure 9. From Figure 9, it is clearly seen that X method is better
model than N method. If the error not exceed -5% is acceptance, X method have 78.6744% accuracy,
however, N method have only 75.5043% accuracy (green highlights). However, if the student use
last year minimum mark (TCAS2022 method) for planning, the accuracy will be only 36.0231%.

For easier to comparison of X and N prediction method, Figure 10 shows the accuracy difference
between these two prediction models of the four universities (yellow highlights). The results show
clearly that X method is exactly better than N method for the four universities of interest.

Chulalongkom Univenisty (108 majors) Srisakharmmirot Univensty (102 majors)
Statistical data of prediction error X method N method TCAS2022 methed X method N method TCAS2022 method
i -12.2623 -14.0727 -28.0432 -16.7336 -16.7863 -43.0408
mawimum 13 413% 12 6236 14 3851 151016 15.0341 7.9963
mean 3147 -1.3499 -53.183% 205857 -2.1572 -12.2150
satandard deviation (s.d.) 4.5333 46546 9.5013 3.1800 32244 .8450
Thammaszat Univeristy (109 majors) Mahidol Univeristy (28 majors)
Statistical data of prediction error X method I methed TCAS2022 methed X method I methed TCAS2022 method
minimmm -15.4350 -17.8160 -35.4142 -23.3633 -23.5464 -25. 4500
maximm 37.3078 33.8529 26.7849 253218 23.8437 3595387
mean -0.7633 -12837 -5.8632 1.6522 15834 -0.831%
satandard deviation (s.d.} 7.8939 T8667 106830 91521 50546 11.6123

Figure 8 Error prediction statistical data of Chulalongkorn University, Srinakharinwirot University,
Thammasat University and Mahidol University for X method and N method model and last year

minimum mark method (TCAS2022 method) in year 2023.
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Figure 9 The prediction error distribution of X method, N method and TCAS2022 method of four

universities in year 2023

4, Conclusion

This study aims to compare the efficiency of TCAS minimum mark prediction between X method
and N method. The predicted minimum mark of 108 majors of Chulalongkorn University, 102 majors
of Srinakharinwirot University, 109 majors of Thammasat University and 28 majors of Mahidol
University in year 2023 are computed. Then, researchers compare the predicted minimum marks
and the real minimum marks, officially announced by TCAS after processing. The results can be
concluded that X method, Top X% model, is better than N method, Mean + N(s.d.) model in case
of -5% error acceptance. However, the comparison in this study will be continued on year 2024 with
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also various majors and universities. Furthermore, the computer program may be used to find the
value of X and N for work fast and better computation.

Error interval % Accumulation of X method | % Accunulation of N method | Accuracy diffence of X-N
greater or equal 10.0000 43228 4.6110 02882
from 90000 and 90000 54733 43001 035764
from §.0000 and 8.999% 6.3401 63401 0.0000
from 7.0000 and 70000 3.0692 72046 03646
from 6.0000 and §.9999 109510 8.0337 20173
from 5.0000 and 5.0000 14.6074 11.8156 28818
from 4.0000 and £.9999 18.7320 140856 37464
from 3.0000 and 3.9090 21.3236 18.7320 23837
from 20000 and 2.9999 273775 233420 40346
from 1.0000 and 1.9090 317003 203048 23033
from 0.0000 and 0.0000 40.3438 36.8876 34582
form -0.9909 to 0.0000 48.7032 443804 43228
form -1.9992 to -1.0000 37.6369 34.7350 28818
form -2.0900 to 20000 66.3706 63.1124 34382
form -3.9900 to -3.0000 120107 60.1643 37464
form -4.9900 to L0000 18674 73.543 3.1700
form -5.9900 to -5.0000 82.4207 81.2680 11327
form -6.9992 to -6.0000 88184 847262 34382
form -7.0000 to -T.0000 20.2017 887608 14400
from -8.9900 to -3.0000 2922190 20.7781 14402
from -8.9999 to -2.0000 94.5127 93.0836 17201
smaller or equal -10.0000 1000000 100.0000 00000

Figure 10 Accuracy difference between X and N prediction method of four universities in year 2023
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