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KEY WORD : SURVIVAL ANALYSIS / DROPPING OUT
KATTALEEYA TAVAROM : AN APPLICATION OF THE SURVIVAL ANALYSIS TO
THE STUDY OF DROPPING OUT OF UNDERGRADUATE STUDENTS IN THE
FACULTY OF ENGINEERING, CHULALONGKORN UNIVERSITY. THESIS ADVISOR
: ASSO. PROF. NONGLAK WIRATCHAI Ph.D. 137 pp. ISBN 974-346-682-7.

The purposes of this research were to apply survival analysis in studying survival
function, median survival time, hazard rate of maximum dropping out and to study
student’s survival function and hazard model using gender, age, type of study, GPAX,
province and major as predictor. The population consisted of 1,976 undergraduate students
in the academic years 2532, 2533, and 2534, Faculty of Engineering, Chulalongkorn
University. Data for this study were obtained from the Office of the Registrar and were

analyzed through Survival Analysis Procedure using SPSS for Window version 7.52.

The research results indicated that in the academic year 2532 group, the highest
risk period of hazard: .0350, .0267, .0221 and the survival time of 96.06 % 88.70 %, 91.78 %
occured in the first, sixth and fourth interval respectively. For the academic year 2533
group, the highest hazard rate of .0553, .0338 and the survival time of 90.04 %, 95.16 %
occured in the third and second interval respectively. For the academic year 2534 group,
the highest hazard rate of .0401, .0327 and the survival time of 92.16 %, 95.94 % occured in
the second and first interval respectively. The median survival times of the three groups of
student were more than fourteenth interval. The predictors that yielded significantly
different survival time were age, GPAX, province and major for the academic year 2532
group; age, province and major for the academic year 2533 group; age-and major for the
academic year 2534 group. The predictors, affecting hazard of these three groups of
students were age, GPAX, province and major for the academic year 2532 group; age and

major for the academic year 2533 group; major for the academic year 2534 group.
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1190911 3 0.6 2 0.3 1 0.1
12463133 1 0.2 5 07 4 0.6
13.83vsUsIm3 2 0.4 2 0.3 4 06
14 ¢f3asnis 2 0.4 2 0.3 1 0.1
1522 B9NT 1 0.2 2 0.3 1 0.1
16413 1 0.2 2 0.3 1 0.1
17 W59 2 04 1 0.1 1 0.1

18.UATETIN 1 02 1 01 3 04
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MmN 9 (§1a)

393 9 2532 9 2533 9 2534

U S9BAY WA S9EAY WU S9UAY

19, 131971 1 0.2 1 0.1 1 0.1
2055204 1 0.2 1 0.1 1 0.1
21 glaie 1 0.2 1 0.1 1 0.1
22. %813 2 0.4 3 0.4 - :
23 HNEMT3 1 0.2 - - 1 0.1
24 W13 2 0.4 - - - -
25 W13 3 0.6 - - - :
26 Haenit 2 0.4 - - 2 0.3
27 W3 1 0.2 - - 3 0.4
28 59813 1 0.2 - - 1 0.1
29,5017 2 0.4 - - - :
30.64N6A19 1 0.2 - - 1 0.1
3144 1 0.2 - - - :
32.9Y5EN - - 2 0.3 1 0.1
33.Fund - - 1 0.1 1 0.1
3419 - - 2 0.3 2 0.3
35./am13 - - 2 03 1 0.1
36.§3UNs . . 2 0.3 1 0.1
37 217 : - 4 0.6 3 0.4
38.61N - : 2 03 - :
39.UATUNEN - - 2 0.3 - -
40. 33 - - 1 0.1 - :
41 13508 . . 1 0.1 . .
42.1au - - - - 1 0.1
43 WS . - - . 1 0.1
44 55U : - - - 1 0.1

45 6154 - - - - 1 01
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393 9 2532 9 2533 9 2534

U S9BAY WA S9EAY WU S9UAY

46 §N9L5UNE - - 1 0.1 - -
ety 509 100.0 703 100.0 689 100.0
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eEds | dwowite | Swoudle | Swouidfed | Swudledl | douiln | dediuife | dedowazan | dadomaa do9 ) ) Y
289 atisa naeh h 29ANAIA i atisaa 2a3ian P IRITTIC A ANNARIA | ANNARIA | ANNAAIA
dagsa@ @ \mwias anaide (5) 22ANANSAL ) agjsamﬁ'q o (9) (10) \BauINas | LAAIANGS | LAABUNNAS
(1) &) (@) (6) 5%%1@1%\1 T3 (8) | §1ua9 (9) | §1U84 (10)
4294281 (11) (12) (13)
(8)
0 584 0 584 g .0061 .9949 .9949 .0061 .0062 .0030 .0030 .0030
1 581 0 581 20 .0344 .9656 .9606 .0342 .0350 .0080 .0075 .0078
2 561 0 561 10 .0178 .9822 .9435 0171 .0180 .0096 .0054 .0057
3 551 0 551 3 .0064 .9946 .9384 .0061 .0065 .0100 .0030 .0032
4 548 0 548 12 .0219 9781 9178 .0205 .0221 .0114 .0069 .0064
5 536 0 536 4 .0075 .9925 9110 .0068 .0075 .0118 .0034 .0037
6 532 0 532 14 .0263 9737 .8870 .0240 .0267 0131 .0063 .0071
7 518 0 518 3 .0068 .9942 .8818 .0061 .0058 .0134 .0030 .0034
8 515 461 284.5 1 .0035 .9965 .8787 .0031 .0035 .0137 .0031 .0035
9 53 16 45 0 .0000 1.0000 .8787 .0000 .0000 .0137 .0000 .0000
10 37 20 27 0 .0000 1.0000 .8787 .0000 .0000 .0137 .0000 .0000
11 17 4 15 0 .0000 1.0000 .8787 .0000 .0000 .0137 .0000 .0000
12 13 3 116 0 .0000 1.0000 .8787 .0000 .0000 .0137 .0000 .0000
13 10 7 6.5 0 .0000 1.0000 .8787 .0000 .0000 .0137 .0000 .0000
14 3 3 15 0 .0000 1.0000 .8787 .0000 .0000 .0137 .0000 .0000
15 0 0 0 0 .0000 1.0000 8787 .0000 .0000 .0137 .0000 .0000
16 0 0 0 0 .0000 1.0000 .8787 .0000 .0000 .0137 .0000 .0000
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dagsa@ @ \mwias anaide (5) 22ANANSAL ) agjsamﬁ'q o (9) (10) \BauINas | LAAIANGS | LAABUNNAS
(1) &) (@) (6) 5%%1@1%\1 T3 (8) | §1ua9 (9) | §1U84 (10)
4294281 (11) (12) (13)
(8)
0 703 0 703 i .0014 .9986 .9986 .0014 .0014 .0014 .0014 .0014
1 702 0 702 10 .0142 .9868 .9844 .0142 .0143 .0047 .0045 .0045
2 692 0 692 23 .0332 .9668 9516 .0327 .0338 .0081 .0067 .0070
3 669 0 669 36 .0538 9462 .9004 .0512 .0663 .0113 .0083 .0092
4 633 0 633 9 .0142 .9868 .8876 .0128 .0143 .0119 .0042 .0048
5 624 0 624 2 .0032 .9968 .8848 .0028 .0032 .0120 .0020 .0023
6 622 0 622 7 .0113 .9887 .8748 .0100 .0113 .0126 .0037 .0043
7 615 0 615 3 .0049 -9951: .8706 .0043 .0049 .0127 .0025 .0028
8 612 528 348 0 .0000 1.0000 .8706 .0000 .0000 .0127 .0000 .0000
9 84 18 75 0 .0000 1.0000 .8706 .0000 .0000 .0127 .0000 .0000
10 66 35 485 0 .0000 1.0000 .8706 .0000 .0000 .0127 .0000 .0000
11 31 12 25 0 .0000 1.0000 .8706 .0000 .0000 .0127 .0000 .0000
12 19 14 12 0 .0000 1.0000 .8706 .0000 .0000 .0127 .0000 .0000
13 5 3 35 0 .0000 1.0000 .8706 .0000 .0000 .0127 .0000 .0000
14 2 2 1.0 0 .0000 1.0000 .8706 .0000 .0000 .0127 .0000 .0000
15 0 0 0 0 .0000 1.0000 .8706 .0000 .0000 .0127 .0000 .0000
16 0 0 0 0 .0000 1.0000 .8706 .0000 .0000 .0127 .0000 .0000
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dagsa@ @ \mwias anaide (5) 22ANANSAL ) agjsamﬁ"q o (9) (10) \BauINas | LAAIANGS | LAABUNNAS

(1) &) (@) (6) §u§maa T3 (8) | §1ua9 (9) | §1U84 (10)
%299 (11) (12) (13)

(8)

0 689 0 689 6 .0087 9913 9913 .0087 .0087 .0035 .0035 .0036
1 683 0 683 22, .0322 .9678 .9594 .0319 .0327 .0075 .0067 .0070
2 661 0 661 26 .0393 .9607 9216 .0377 .0401 .0102 .0073 .0079
3 635 0 635 6 .0094 .9906 9129 .0087 .0095 .0107 .0035 .0039
4 629 0 629 5 .0079 19921 .9057 .0073 .0080 0111 .0032 .0036
5 624 0 624 3 .0048 .9952 9013 .0044 .0048 .0114 .0025 .0028
6 621 0 621 0 .0000 1.0000 9013 .0000 .0000 0114 .0000 .0000
7 621 0 621 3 .0048 .9962 .8970 .0044 .0048 .0116 .0025 .0028
8 618 526 365 0 .0000 1.0000 .8970 .0000 .0000 .0116 .0000 .0000
9 92 29 77.5 0 .0000 1.0000 .8970 .0000 .0000 .0116 .0000 .0000
10 63 33 46.5 0 .0000 1.0000 .8970 .0000 .0000 .0116 .0000 .0000
11 30 11 245 0 .0000 1.0000 .8970 .0000 .0000 .0116 .0000 .0000
12 19 14 12 0 .0000 1.0000 .8970 .0000 .0000 .0116 .0000 .0000
13 5 2 4 0 .0000 1.0000 .8970 .0000 .0000 .0116 .0000 .0000
14 3 3 15 0 .0000 1.0000 .8970 .0000 .0000 .0116 .0000 .0000
15 0 0 0 0 .0000 1.0000 .8970 .0000 .0000 .0116 .0000 .0000
16 0 0 0 0 .0000 1.0000 .8970 .0000 .0000 .0116 .0000 .0000
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15 Way 01 - .12 ;mumew) douiFandsiameinlanms meadmnlem mednied wezma

ARINedaN JemuEesuaMadamIoannaNewliLaneTUiEa 7 lWdamedn [95%

Cl=2 00, (527 - 190) - (1.57 + 175), (3.71 - 261) - (2.23 + 246) kag = .00 NNA AL

SmsUAFaIn e aLasiFeamemdoR anuiFesduanadansaannaadinlal

| (Y] an dlo <3 = (Y A
WANENITn (95% CI = 43 - 2.28) uasfidafidSamsanmssanaendaelussuulsaSauwas
e ls9Bey  Renuduseuenasamspanna e liuaneatu. (05% CI = 04 -

12223.34)

M9l 18 LEAINAaMTI T MNF R U s LLsT lum A Te e
RN UET LG aMTANNANTUIDITAR  ADRAFMINTINFEGS éuﬂmﬁnm 2533 lowldms
Aa 6 o a‘ I Ao o ~ (Y a‘d (Y] v 6o a{ (%
AANNAMLINEN UTNYNRTWNIWLINLS 3 T NHANNTNAUINUANNLFENDUGTIY
aehafliluddymesdidifised 05 Mo 01y dmia uazmedn wazdiwiwe 3 dhutls Al

@’NN{*{J&IW%‘% Ao et Ysunmmsiemn LLﬂZLﬂi@L%gﬂﬂgﬂNﬁﬁHNﬁﬂHW@]@%ﬂaWEI



83
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Giauals PNWINHAR HR 95%CI 284 HR p - value
LT .307
78 625 1.00
TN 77 67 31-145
op 000
> 20 9 60 1.00
19 148 31 16 - 58 000
18 1 281 25 14 - 44 000
17 189 28 15 - 52 000
<167 24 22 05 - .93 040
UsunvneBun 632
uanszuulsasem 25 1.00
TussunlsaSen 677 78 29 - 2.13
nseLae 8 e 341
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MmN 18 (5ia)

Giauals PNWINHAR HR 95%CI 289 HR p - value
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AAENNMT 100 707 x10°  (5.39-177) - (9.27+161) 934
il 68 02 01 - .05 000
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UsunvnsBun 273
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MeT 000
sidarin 44 1.00
Tavms 15 02 (2.00x10°) - .12 000
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Giauals PNWINHAR HR 95%CI 289 HR p - value
T 133 01 (2.20x10°) - .02 000
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mi@mﬁ'aam Ny .003*
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5.08, AN 16.40, AR 4.23, 80N 16.79 LasanaN b.46 WL NG
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Survival

This subfile contains: 584 observations

Life Table
Survival Variable INTERVA2 interval?

Number Number Number Number Cumul
Intrvl Entrng Wdrawn Exposd of Propn Propn Propn Proba-

Start this During to Termnl Termi- Sur- Surv bility Hazard
Time Intrvl Intrvl Risk Events nating viving at End Densty Rate
-G 584.0 .0 584.0 3.0 0051 .9%49 .994¢9 0051 0052

1.0 581.0 .0 581.0 20,9 0344 .9656 .9606 0342 0350
2.0 561.0 .0 561.0 10.0 0178 .9822 9435 0171 0180
2.0 551.¢ .0 SSIINNG 3.0 0054 9846 2384 C051 0055
4.0 548.0 .D 548.0 g 4 0219 .9781 9178 0205 0221
5.0 536.0 .G 536.0 4.0 .0075 9925 9110 0068 0075
6.0 532.0 .0 532.0 14.0 .0263 L8737 8870 0240 0267
7.0 518.0 .0 518.0 3.0 0058 9942 8818 0051 .0058
8.0 515.0 461.0 284.5 1.0 0035 . 8865 g787 0031 0035
9.0 53.0 16.0 45.0 0 0000 1.0000 8787 0000 oooo
10.90 37.0 20.0 27.0 0 0000 1.0000 8787 0000 0000
11.0 17.0 4.0 15.0 0 0000 1.0000 8787 0000 0060
12.0 13.0 3.0 ' W.E 0 0000 1.0000 8787 0000 cooe
13.0 10.0 7.0 GF k<, o 0000 1.0000 8787 0000 .000C
14.0 3.0 3.0 i.5 .0 0600 1.0000 8787 0000 0000

The median survival time for these data is 14.00+

SE of SE of
Intrvl Cumul Proba- SE of

Start Sur- bility Hazard
Time viving Densty Rate
.0 L0030 .0030 L0030
1.0 .Q080 . SIOFSE L0078
2.0 .009¢ L0054 L0057
3.0 .0100 L0030 L0032
4.0 L0114 L0059 L0064
5.0 L0118 . G034 L0037
6.0 0132 L0063 L0071
7.0 .0134 L0030 .CC34
8.0 L0137 .0021 L0035
9.0 L0137 L0000 .00cy
10.0 L0137 .0000 L0000
11.0 L0137 L0000 L0000
12.0 L0137 L0000 .ocooe
13.0 L0137 .oooe UG
14.0 L0137 . 0000 L0000

Page 1
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Kaptan-Meier

Survival Analysis for INTERVAZ interval2

Pactor CENDER = male

Numbey of Cases: 531 Censored: 467 ({ 87.95%) Events:
Survival Time Standard Error 35% Confidence Interval

Mean: 12.71 .15 { 12.41, 13,01 )

{(I.imited to 14.00 3

Median: . . { . s . )

Survival Analysis for INTERVA2 interval2

Factor GENDER = female

Number of Cases: 53 Censored: 47 { 88.68%) Events:
Survival Time Standard Error 95% Confidence Interval

Mean: 9.21 RS { 8.57, 2,85 )

{Limited to 10.00 }

Median: 4 . { . . )

Survival Analysis for INTERVAZ intervalZ

Total Number Number

Events Censored
GENDER male SR ¢4 4067
GENDER female 53 ) 47
Overall 584 70 514

Test Statistics for Equality of survival Distributions for GENDER

Statistic df Significance

L8823

)

L.og Rank .02

Kaplan-Meier
Survival Analysis for INTERVAZ interval?

Factor GRADUATE = formal education

Nunber of Cases: 568 Censcread: 458 { 67.68%) Events:
Survival Time 3tancarc Error g5 Confidence Interval

Mean: 12.68 .15 { 12.38, 12.98 )

{Limited to 14,00 )

Median: . . ( - )

Percent
Censored

B7.95
88.68

gg,01

Page 1
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Survival ARnalysis for INTERVAZ2 intervalZ

Factor GRADUATE = nonformal education

*Warning # 20077. Command name: KM

>Survival estimates cannot be computed since all observations are censored.

Survival Analysis for INTERVAZ interval?2

Total Number Number Percent
Events Censored Censored
GRADUATE formal education 568 70 498 87.68
GRADUATE nenformal education 16 0 16 1006.00
Overall 584 70 514 88.01
Test Statistics for Equality of Survival Distributions for GRADUATE
Statistic df Significance
Log Rank 2.12 1 .1450
Kaplan-Meier
Survival Analysis for INTERVAZ interwvall
Factor PROV3Z = other
Number of Cases: 150 Censored: 96 { 64.00%) Events: 54
Survival Time Standard Error 95% Confidence Interval
Mean: 16.13 .44 { 9.28, 10.99 )
{Limited to 14,00 )
Median: - . { P . )
Survival Analysis for INTERVAZ interval?2
Factor PROV3Z = bangkok
Nunber of Cases: 434 Censored: <18 ( 96.31%) Events: 16
Survival Time Standard Error 95% Confidence Interval
Mean: 13.61 .10 ( 13.42, 12,80 )
{Limited to 14.00 3
Median: . N ( . . }
Survival Analysis for INTERVAZ intervalZ
Total Number Number Percent
BEvents Censored Censored

Page 2
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PROV32 other 150 54 96 64.00
PROV32 bangkok 434 16 413 96.31
Qverall 584 70 514 38,01

Test Statistics for Equality of Survival Distributions for PROV32

Statistic df Significance

Log Rank 119.12 1 .0000

Kaplan-Meier

Survival Analysis for INTERVA2 intervall

Factor MAJOR = no department

Number of Cases: 14 Censored: 0 ( .00%) Events: 14
Survival Time Standard Error 95% Confidence Interwval

Mean: 2.14 =9 { 1.590, 2,79 )

Medizn: 2.00 .28 { I 5, 2.55 )

Survival Analysis for INTERVA2 interval2

Factor MAJOR = metallurgical

»Warning # 20077. Command name: KM
sgurvival estimates cannot be computed since all observations are censored.

Survival Analysis for INTERVAZ intervalZ

Factor MAJOR = computer

Number of Cases: 48 Censored: G {(68.15%) Events: 15
Survival Time Standard Error 95% Confidence Interval

Mean: 9.9G¢ .69 ( 5.54, 1..26 1)

{Limited to 13.C0

Median: . . { . . )

Survival Analysis for INTERVAZ2 intervalZ

Factor MAJOR = ¢ivil

>Warning # 20077. Commend name: KM
sgurvival estimates cannct be computed since all observations are censored.

Page 38
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Survival Analysis for INTERVA2 interval?

Factor MAJOR = electrical

Number of Cases: 130 Censored: 114 ( 87.69%) Events: 16
Survival Time Standard Error 95% Confidence Interval

Mean: 12.62 .33 { 11.98, 13.27 )

{J.imited to 14.00 )

Median: . . ( - 4 . )

Survival Aralysis for INTERVAZ interval?

Factor MAJOR = mechanical

Number of Cases: 72 Censored: 71 { 98.61%) Events: 1
Mean; 8.99 ; .01 { §.96, 9.01 |
{(Limited to 2,00 }

Median: . ( - . )

Survival Analysis for INTERVA2 intervali?

Factor MAJOR = industrial

Number of Cases: 87 Censored: 69 { 79.31%) Events: 18
Survival Time Standard Error 95% Confidence Interval

Mean: 8.02 .23 { 7.57, 8.48 )

{Limited to 2.00 )

Median: . . { P . )

i
Survival Time Standard Error 95%¢ Confidence Interval
Survival Analysis for INTERVAZ. interval?l

Factor MAJOR = chemical

sWarning # 20077. Command name: KM
sgurvival estimates cannot be computed since all observatio

ns are censored.
Survival Analysis for INTERVAZ intervall
Factor MAJOR = mining and petroleun

Number of Cases: 23 Censored: 21 ( 91.30%) Events: 2

g5% Conficence interva:

Survival Time Standard Error

Page 4
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Mean: 10.52 .32 ( 9.89, 11.16 )
(Limited to 11.00 )
Median: . . (

Survival Analysis for INTERVAZ interval?

Factor MAJOR = environment

>Warning % 20077. Command name: KM
~gurvival estimates carnot be computed since all observations are censored.

Survival Analysis for INTERVAZ intervall

Factor MAJCR = survey

Number of Cases: 39 Censored: Sk ( 89.74%). Events: 4
Survival Time Standard Error 95% Confidence Interval

Mean: 12.90 s 2 { 11.87, 13.93 )

{Limited to 14.00 )

Median: . . ( P . )

Survival Analysis for INTERVA2 intervalZ

Total Number Number Percent

Events Censored Censored

MAJOR no department 14 14 0 .00
MAJOR metallurgical 18 0 18 . 100,00
MAJOR computer 48 15 33 68.75
MAJOR civil 87 0 g7 100.00
MAJOR electrical 130 it il4 87.69
MAJOR mechanical 72 1 71 9g.el
MAJOR industrial 87 18 69 79,31
MAJOR chemical . 45 0 45 100.00
MAJOR mining and petroleumn 23 2 2 91.320
MAJOR environment 21 0 21 100.00
MAJOR survey 39 4 35 69.74
Overall 584 70 514 88.01

Test Statistics for Equality of Survival Distributions for MAJOR

Statistic af Significance

Log Rank 985.12 i0 L0050
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Kaplan-Meier
Survival Analysis for INTERVAZ intervall

Factor NGPAX = low-2.0000

Number of Cases: 53 Censcred: 53 { 96.23%)} Events: 2
Survival Time Standard Error 595% Confidence Interval

Mean: 13.60 .28 ( 13.06, 14.15 )

{Limited to 14.00 3

Median: . . ( . e . )

Survival Analysis for INTERVAZ intervali?

Factor NGPAX = 2.0001-3.0000

Number of Cases: 117 Censored: Timily { 94.87%) Events: ©
Survival Time Standard Error $5% Confidence Interval

Mean: 13.49 .21 { 13.08, 13,90 )

{Limited to 14.08 )

Median: . 4 ( - s . )

Survival Analysié for INTERVAZ intervalZ

Factor NGPAX = 3.0001-high

Number of Cases: 414 Censored: 352 { 85.02%) Events: 62
Survival Time Standard Error 95% Confidence Interval

Mean: 11.53 .18 ( 11.19, 11.88 )

{Limited to 13.60 3

Median: . 5 { .y . )

gurvival Analysis for INTERVAZ interval?2

Total Number Number Percent

Events Censored Censored

NGPAX low—2.0000 53 2 51 9c.23
NGPBAX 2.0001-3.0000 117 & 111 94 .87
NGPAX 3.0001-high 434 62 352 85.02
Qverall 584 70 514 8g.01

Test Statistics for Eguality of Survival Distributions for NGPAX

Statistic df Significance

Log Rank 11.96 2 L0025
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Kaplan-Meier

Survival Analysis for INPERVA?2 intervai?

Factor NAGE = low-16

>Warning # 20077. Command name: KM
>Survival estimates cannot be computed since all observations are censored.

Survival Analysis for INTERVAD interval?

Factor NAGE = 17

Number of Cases: 140 Censored: 137 { 97.86%) Events: 3
Survival Time Standard Error 95% Confidence Interval

Mean: 12.83 .10 { 12.63, 13.03 )

{Limited to 13.¢0

Median: . . { ~ W . }

Survival Analysis for INTERVA? interval?

Factor NAGE = 18

Number of Cases: 212 Censored: 204 { 896.23%) Events: 8
Survival Time Standard Error 95% Confidence Interval

Mean: 13.5¢6 (7 s’ { 13,26, 13.86 )

{Limited to 14.00 )

Median: . = ( - r— N )

Survival Analysis for INTERVA2 interval?

Factor NAGE = 19

Number oi Cases: 127 Censored: 116 ( 95.08%) Events: 6
Survival Time Standard Error 25% Confidence Interval

Mean: 13.45 22 ( 13.01, 13.89 )

(Limited to 14.00 3

Median: . . { - . . )

Survival Analysis for INTERVAZ intervai?l
Factor NAGE = 20-high

Number of Cases: 8% Censored: 32 ( 37.65%) Events: 53

Survival Time Standara Error 95% Confidence Interval
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Mean: 7.38 .59 { 6.22, 8.53 )
{Limited to 14.00 )
Median: 6.00 .32 { 5.37%, 6.63 )

Survival Analysis for INTERVA? interval?

Total Number Number Percent

Events Censored Censored

NAGE low~16 25 0 25 100.00
NAGE 17 140 3 137 97.86
NAGE 18 212 8 204 86.23
NAGE 19 122 6 116 95,08
NAGE 20-high 85 53 32 37.65
Overall 584 70 514 8&8.01

Test Statistics for Equality of Survival Distributions for NAGE

Statistic df Significance

Log Rank © 293,71 4 . 0000
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Cox Regression

Indicator Parameter Coding

Value Freq (1) {2) (3)
MAJOR major in the faculty of engineering

no department i3 000 . 0090 . 000
metallurgical 18 1.000 .000 .000
computer 47 .000 l1.000 . 000
civil 87 . 000 . 000 1.000
electrical 130 .000 .000 . 000
mechanical 72 .000 L0006 .00
industrial 86 . 000 . 000 . 000
chemical 45 .000 000 . 000
mining and petroleum 23 .000 . 000 .Q00
environment 21 .00¢ . 000 . 000
survey 39 .QCo . 000 . 000
Indicator Parameter Coding

Value Freq (6) (7) (8}

MAJOR major in the faculty of engineering {continued)

no department 15 000 .000 000
metallurgical 18 .000 .000 . 000
computer 47 .000 . 000 . 000
civil 87 -000 0G0 . 000
electrical 130 .000 .000 -.000
mechanical L2 . 000 L0080 . Qoo
industrial 86 1.000 .000 . 000
chemical 45 .000 1.000 .000
mining and petreleum 23 .0Cco . 000 1.000
environment 21 . 000 . 000 . 000
survey 39 .000 000 . 000

Abbreviations for Terms in the Regression Model
Abbrev. Full Name
Trml (10) MAJOR(10}

584 Total cases read

0 Cases with missing values
3 Valid cases with non-positive times

{43

.Cao
.000
. 000
. 000
1.000
.000
.000
.000
-000
.000
.000

(9)

.000
.000
.000
.000
Q00
.000
.000
.000
. 000
l1.000
. 000

0 Censored cases before the eartiest event in a ¢tratum

3 Total cases dropped
581 Cases available for the analysis

Dependent Variable: INTERVAZ?. interval?
Events Censored
67 514 (88.5%)
Beginning Block Number 0. @ Initial Log Likelihcod Functien
-2 Log ' Likelihood 846.413
Beginning Block Number 1. Method: Enter

Variable{s) Entered at Step Number 1.
MAJOR major in the faculty of engineering

The information matrix became singular after 13 iterations.

Iteration History

Log L'hood MAJOR (1) MAJOR (2) MAJOR (3) MAJOR (4)
MAJOR (&) MAJOR(7) MAJOR (8B) MEJOR(9) MAJCOR (10)

4 —362.636789 -7.20490001 -2.06649571 -7.20490G01 -~3.03867759 -

{5
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{5)

-000
000
.000
.0Q0
. 000
1.000
. 000
.000
000
-000
. 000

(10}

. 000
.000
.000
. 000
.000
.000
.00¢
. 000
-000
.0Q00
1.00¢C
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-2.57087304 ~-7.20490001 -3.43793533 ~7.20490001 -3.23656550

5 -362.415324 -8.21078019 -2.06643%823 -8.21078019 -3.03866632 -5.22193167
-2.57203527 -8.2107801% -3.43846130 -8,21078019 -3.23662719

5 =362.334278 =9,21287152 =2, 06644718 =9.21282152 =3.03867437 =5.291983977
-2.57203712 -9.,21282152 -3.43846650 -9,21282152 -3.23663479

7 -362.304519 ~1i0.2135700 -2.06644608 -10,2135760 -3,03867532 ~5,29194075
~2.57203607 -10.2135700 ~3.43846747 -10.2135700 -3.23663573

8 -362,293579 -11,2138450 -2.06644820 -11.2138450 -3.03867545 ~5,201924088
=2,57203820 =~11.23138450 =3.43846760 ~11.213845C ~3.23663586

9 ~362.289555 -~12.2139461 ~2.06644822 =12.2139461 ~3.03867546 =5,25194090
-2,57203822 ~12.2139461 -3,43846762 ~12.2138461 -3.23663587

10 -362,288075 -13.2139833 ~2.06644822 -13,2139833 -3.03867547 -5.25194090
-2.57203822 -13,2139833 -3.43846762 -13.213%833 -3.23663588

11 =362.287531 =14.2129970 -2 06644822 =14 2134970 ~3,02867547 =5.29194090
—2.57203822 -14.2139970 -3.43846762 -14.2139970 ~3.23663588

12 -362.287331 -15.2140020 -2.06644522 ~15.2140020 -3.03867547 -5.291984090
-2.57203822 -15.2140020 -3,43846762 -15,2140020 -3.23663588

13 -362.287257 ~16.2140038 -2.06644822 -16.2740032 -3.03867547 -5,221840920

=7 57203822 ~16.2140038 =2.43846762 =-16.214003% =3.236635¢8

-2 Log Likelihood 124.575
Chi-Square df Sig
Qverall {score) 263.691 10 .C0O0C
Change {(-2LL) from
Previous Block 121.838 10 .0000
Previous Step 121.838 10 .00060

Variables in the Equation

Variable B S.E. Wald df Sig R
MAJOR 80.3567 10 L0000 L2670
MAJOR (1) -16.2140 470.6804 .0012 1 L8725 . 0000
MAJOR (2} -2.0664 .4078 25.6813 1 L0000 ~.1673
MBJOR (3} -16.2140 214.0933 . 0057 1 L9396 .0000
MAJOR {4} =3.0387 .3987 58.0722 1 L0000 =.2574
MAJOR {5) -5.2919% 1.0479 25.5046 1 L0000 ~.1666
MAJOR{6) -2.5720 .3939 42.6301 1 .0000 -.2191
MAJOR{7) ~-16.,2140 297.6845 L0030 - . 8566 .00900
MAJOR(8) -3.4385 L7729 19.7938 1 L0000 ~.1450
MAJOR { 9) =16.2140C  435.7654 L0014 il . 9703 L0000
MAJOR (10) -3.2366 .5885 30.2447 1 L0000 =~,1827
95% CI for Exp(B)

Variable Exp (B) Lower Upper
MAJOR(1l) 9.083E-08 L0000 ]

MAJOR(2) L1266 .05h69 L2816
MAJOR (3) 9.085E-08 5.270-190 1.566+1753
MATOR {4) 0479 L0219 L1046
MAJOR{5) .0050 6.453E-04 L0362
MAJOR (6) 0764 .0353 L1653
MAJOR(7) '9.085E-08 3.705-261 2.228+246
MAJOR (8} L0321 .0071 L1461
MAJOR (9) 9.085E-08 .0000 .

MAJOR (10} .0393 .0124 L1245

*Warning # 18934

>Since coefficients did not converge,

Covariate Means

Variakle

MAJOR (1)

Mean

L0310

no further models will be fiftecd.
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MAJOR{2) . 0809
MAJOR {3} .1497
MAJOR (4) .2238
MAJOR (5) .1239
MAJOR ( 6) .1480
MAJOR (7) L0775
MAJOR (8} .039¢6
MAJOR(9) L0361
MAJOR (10) .0671
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Cox Regression

MR T

PR ”V‘:‘: 2

NGEZX

NAGZ

Indicator Parameter Coding

Value Freq
major in  the faculty of
no department 12
metaliurgical 18
computer 47
civil 87
electrical 130
mechanical 72
industrial 86
chemical 45
mining and petroleum 23
environment 21
survey 38
Indicator Parameter Coding
Value Freq
major in the faculty of
no department 13
metallurgical 18
computer 47
civil 87
electrical 120
mechanical 72
industrial 86
chemical 45
nining and petroleum 23
environment 21
survey 39
Indicator Parameter Coding
Value Freqg (1)
province's school

other 147 . 000

bangkok 434 1.000
Indicator Parameter Coding
Value Freq (1)
new of gpax

low-2.000 53 .000
2,0001~-3.0000 117 1.000
3.0001-high 411 .000
Indicator Parameter Coding
Value Freg (1) (2)
new of age

low-16 25 1.06006 .00C
i7 140 000 1.000
18 212 .000 .00C
18 121 . 000 .000
20-high 83 .000 .000

Abpreviations for Terms in the Regression Model

Rhorev.
Trm. . 10)
o84

3

Full Nanme

MAJOR (10)

Total cases read
0 Cases with missing values

3 Valid cases with non-positive times _
0 Censored cases before the earliesi event in a stratum

Total cases dropped

(1) {2) (3}
engineering
.000 000 .00
1.000 .000C .000
L.000 1.0006 .000
. 000 .000 1.000
000 .00D L0000
. 000 L 000 .00
.000 .000 .000
.000 L0090 .000
. 000 .G00 .000
. 000 . 009 . 000
.00C . 000 .C00
{6) {7) (8)
engineering (continued)
L0090 .C00 .000
. 000 . 000 .000
.000 .000 .000
. 000 .00 000
.000 .00 .000
.C00 .000 000
1.000 .000 .000
. 000 1.000 .000
.000 .000 1.000
. 000 . 000 .000
.000 .000 .000
{2}
.000
. 000
1.000
(3} {4)
. 000 .000
000 .000
1.000 . 000
.00¢C 1.000
.000 .000

(4)

.000
.000
. 000
.C00
- 000
. 000
.000
. 000
.000
.000
. 000

(9)

.0C0
. 000
. 000
.060
.000
.000
.000
.000
.000
.000
. 000

127

{3)

.000
.000
-G00
. 000
.G00
1,000
.000
. 000
. 000
.000
. Q00

(10}

.000
.G00
. 000
. 000
- 000
.000
.Q00
. 000
.000
.000
1.000
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581 Cases available for the analysis
Dependent Variable: INTERVAZ intervalZ
Events Censored
67 514 (88.5%)

Beginning Block Number 0. Initial Log Likelihood Function

-2 Log Likelihood 846.413

Beginning Block Number 1. Method: Backward Stepwise (Likelihood Ratio)

Variable(s)
MAJCOR

Entered at Step Number 1..

major in the faculty of engineering
PROV3Z2 province's school
WAGE new of age
NGPAX new of gpax

The information matrix became singular after 14 iterations.

Iteration History

Log L'hood MAJOR (1) MAJOR (2} MAJOR (3) MAJOR {4} MAJOR (5)
MAJOR (6) MAJOR {7} MAJOR (8} MAJOR (&) MAJTOR (10} PROV32
NAGE (1) NAGE (2) NAGE {3} NAGE (4) NGPAX (1) NGPRX (2}
§ —274.670937 -8.44658562 ~4.66342454 -8.02886353 -5.16443660 ~5.52755442
=5.07105392 =7.39319608 =4_22690234 =7.76135358 =5.44588848 ~]1.2113510¢
-5,43535383 ~-3.32880316 -3,.54570329 -3.22912139 -2.07013392 .074745985¢6
6 =274.337037 -9.,47035075 ~4.67432963 -9.05003129 -5,17568728 -5.53211814
—5.0B246714 —-8.39898950 -4,22744272 —-8.77878190 ~5.45644758 -1.20635402
-6.41648053 -3.33601484 -3.55855952 -3.24062312 -2.10418018 .076359728C
7 =274.215656 =10,.47496868 ~4.6744976% ~10.0538406 -5,17586878 =~5.53221167
~5.08264638 ~9.39957364 =4.22746759 ~9.78330007 -5.45664714 ~1.20610640
~7.40713967 -3.33619358 —3.55887358 ~3.24086643 ~2.10468967 .0764204239
8 -274.171090 ~11.4766184 —4,67448979 -11.0551494 -5.17585855 ~5.53221844
~5.08263707 -10.3997353 —-4.22747723 -10.7849%030 -5.45664807 ~1.20602944
=8.40359666 =3.33618452 =3.55886664 =3,24085606 =2.10467437 .076431163Z2
g ~274.154720 ~12.4772203 =4.67448856 -12.0556312 -5.17585696 ~5.53221937
—5.08263561 -11.3987905 -4,22747863 ~11.7854930 -5.45664812 -1.20609871
~9.40228843 ~-3.33618303 -3.55886535 -3.24085435 -2.10467190 .0764326269
10 -274,148696 -13.4774420 -4.67448839 ~13.0558085 -5,17585674 -5.53221850
~5. 08263541 =12.3988103 =4.22747882 =12.7857101 ~5.45664813 =1.20609861
~10.4018066 -3.33618282 ~3.55886517 =3.24085412 -2.10467156 .0764328435
11 -274.146461 —-14.4775236 -4,67448837 -14.0558737 -5,17585671 -5.53221851
~5.08263538 —-13.3098175 -4.22747884 ~13,7857900 -5.45664813 -1.20608850
—11.4016292 -3.33618280 —-2.55886515 -3.24085408 ~2.10467152 .07643285C]
12 =274 .145666 =15.4775536 =4.67448837 =15.0558877 =5.17585670 =5,53221852
—5.08263538 ~14.3998201 —4.,22747885 ~14.7858194 <«5.45664813 -1.20609860
-12.4015640 —-2.33618279 -3.55886514 -3.24085408 -2.10467151 .076432853%
13 =274.145366 -16.4775647 -4.67448837 -16.0559066 -5.17585670 -5,53221952
-5.08763538 —15.3998211 ~4.22747885 -15.78583C3 -5.45664813 -1.206028¢0
=13.4015400 =3.33618279 =3.55886514 =3.24085408 =7.10467151 .0764328541
14 ~-274.145255 ~17.4775687 ~4.67448837 ~17.0559098 ~5,17585%670 ~5,5%3221952
—5.08263538 -16.3998215 -4.22747885 ~16.785834Z2 -5,.45664813 ~1.20609860
~14.4015311 -3.33618279 -3.55886514 -3.24085408 -2.10467151 07643265472
~2 Log Likelihood 548.291
Chi-Sguare df Sig
Overall {score) 560,272 17 .0000
Change (-2LL} from
Previcus Block 298.122 17 .0000
Previous Step 296.122 17 .000C

Variables in the Equation
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Variable

MAJOR
MAJOR (1)
MAJOR(2)
MAJOR(3)"
MAJOR (4}
MAJOR (5}
MAJOR(6)
MAJOR (7)
MAJCR (8)
MAJOR (9)
MAJOR(10)

FROV3Z

NAGE
NAGE {1}
NAGE (2)
NAGE (3}
NAGE (4)

NGPRX
NGPAX (1)
NGPAX (2)

Variable

MAJOR (1)
MAJOR {2)
MAJOR (3)
MAJOR {4)
MAJOR (5)
MAJOR (6)
MAJCR (7)
MAJOR (8)
MAJOR (9)
MAJOR{10)
PROV32
NAGE (1)
NAGE (2)
NAGE (3)
NAGE (&)
NGEAX (1)
NGPAX (2)

Ne more varliables can be added or deleted,

=17.4776

-4.6745
~17.0559
-5.175¢%
-5.5322
=5.0826
-16.3998
-4.2275
-16,7858
-5.4566
=1.2CC1

-14.4015
-3.3362
-3.5589
=3.240¢8

-2.104%
L0764

Exp (B)

2.568E-08
.0093
3.915E-08
L0057
.0040
.0062
7.545E-08
.0146
5.129E=08
.0043
.2994
5.565E-07
L0356
.0285
L0391
.1219
1.0794

>Warning # 18934

>*Since coefficients did not converge,

Covariate
Variable

MAJOR (1)
MAJOR (2}
MAJOR (3)
MAJOR (4}
MAJOR{S)
MAJOR (&)
MAJOR (7)
MAJOR {8)
MAJOR {2}
MAJOR (10}
PROV3Z
NAGE (1)

Means

Me

326.6088
-6111
178.9124
.6031
1.0821
.6108
310.9432
.8109
337.4209
. 1653
L4082

446.9830
.6856
.5781
.6173

. 2960
.8226

95% CI f
Lower

7.721-295
L0028
2.005-160
L0017
4,745E-04
. 0019
1.583-272
L0036
3.139~285
9.524E-04
.1345
.0000
L0093
.0092
L0117
L0173
L2153

arl

0310

.08
.14
W22

19
v do

-14
.07

02
97
38

I8
S

80
75

.039¢
L0361
L0671
L1470
.0430

Wald

96.2254
.0027
58.5155
.00891
73.6629
26.1361
69.2118
.0028
27.1817
.0025
50.8441

8 1S

Sl

49.9572
.0010
23.6778
37.8935
27.5626
12.0087
4.4653
.0086

or BExp{B)
Upper

8.540+278
.0309
7.643+144
.0184
.0330
.0205
3.573+257
L0715
8.378+279
.0191
. 6663

L1364
.0884
.1312
REISST
5.4124

df

1

L e - S S W S G S U Gy I IO S IR

Sig

.0000
.9586
.0000
.9241
. 0000
.co00
.C000
. 9579
. 0000
.9603
.0000
Loe3l
.0000
L9743
.0000
.0000
. 0000
L0025
.0346
. 9260

.3001

.0000
-.2584
.G0C0
L2910
.168¢
.2818
. Q000
.1725
.00G0
~.2402
.ce92
L2226
.00G0
.1600
-.2059
.1738
0973
L0540
.Q000

i

no further models will be

129

fitted.
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NAGE (2) .2410
NAGE (3) .3649

NAGE {4) .2083
NGEAX (1} L2014
NGPAX (2) .7074
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12532:M:2514:3. 30050 :ngamwamiuns

2100:1 .400:I.400:0.000:0.000:0.000:0.000:0.000:0.000:0.000:0.000:0.000:0.000:0.000:{).000:0.000:0.000
2253M:25143.970:00 5021w - ngunwam TS
:2100:3.529:3.520:3.529:3.529:0.000:0.000:0.000:0.000:0.000:0.000:0.000:0.000:0.000:0.000:0.000:0.000
32532:M25IS3 200 0ufs ol ngannumives

:2160:1.000:1 412:0.600:.000:0.000:0.000:0.000:0.000:0.000:0.000:0.000:0.000:0.000:0.000:0.000:0.000
42532:M:25143 240 0ulimomlane. ngunwamuns

2 100:2.350:2.356:2.350:2.356:0.000:0.000:0.000:0.200:C. 000:0.009:0.909:0.090:0.090:0.000:0.000:0.000
5:2532:M:2513:0.000:9ulistnlare
2100:2.200:0.000:0.000:0.000:0.000:0.000:0.000:0.000:0.000:0.000:0.000:0.000:0.000:0.000:0.000:0,000
6:2532:M:2513:3.230: 00 50slans. :ngamnamavAg
:2100:1.778:1.353:0.000:0.000:0.000:0.000:0.006:0.000:0.000:0.000:0.000:0.000:6.000:0.000:0.000:0.000
7:2532:M:2513:3. 840 0ulfmonalay aguvmumiuas
:2100:2.833:2.150:0.000:0.000:0.000:0.000:0.000:0.000:0.060:0.000:0,000:0.000:0.000:0.000:0.000:0.000
8:2532:M: :3330:vudivondoty  ceevad
:2100:1.222:4.000:0.000:0.000:0.000:0.000:0.000:0.000:0.000:0.000:0.000:0.000:0.000:0.000:0.000:0,000
9:2532:M:2512:2. 550:0usimeaty  aguMinamtung
:2100:1.500:1.600:2.200:1.273:0.000:0.000:0.000:0.000:0.000:0.600:0.000:0.000:0.000:0.000:0.000:0.000
10:2532:M:2514:3 890:vuiimonalane  cagummuvuns
:2100:1.000:1.000:1.000:1.000:0.000:0.000:0.000:0.000:0.000:0,000:0.000:0.000:0,000:0.000:0.000:0.000
11:2532:M:2513:0.000: 9035 03)a e

:2100:0.000:0.000:0.000:0.000:0.000:0.000:0.000:0.000:0.000:0.000:0.000:0.600:0.000:0.000:0.000:0.000 -

12:2532:M:2514:3 10 afsoadary  agamuemiung
:2100:0.909:0.909:0.000:0.000:0.000:0.000:0.000:0.000:0.000:0.000:0.000:0.000:0.000:0.000:0.000:0.000
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