Appendix



50

Appendix
Data Structure and Programs Used

A. Data Structure

The raw data were entered into a file called psu.mdb using Microsoft Access. There
are ten tables in the database psu.mdb (as shown the relationship diagram in Figure
2.1). The data for analysis was taken from this database. There are 294 subjects. The
data file is call master.mdb, which is created by queries. Next, export the data from
master.mdb to Microsoft Excel, and save as type Text into master.num to analyze with

Matlab program. These data are as follows:

“'agé: marital "domi>o¢cupa exper " fac’:Study’ Study. - BA
: = el ston | ience “plan . type - univer

33 228 9 245 362

001

2 1 4 1 8 9 1 1 1 3 2

002 2 24 1 9 1 2 9 1 1 3 3 4 34 2 194 365
003 2 26 11 1 4 9 2 1 1 2 4 28 8 152 352
004 2 S0 2 1 1 31 9 1 2 1 3 2 28 18 345 375
s 1 3 2 4 1 139 2 1 3 1 2 261 13 202 36
006 2 39 2 2 1 199 2 2 3 1 4 28 15 247 35
07 1 46 2 3 1 2 9 2 2 3 2 2 221 23 197 35
008 1 3 2 2 1 9 9 2 2 3 2 4 324 9 197 321
009 1 33 2 1 1 10 9 2 2 2 3 2 23 7 202 371
00 2 40 2 3 1 17 9 2 1 1 2 2 27 16 395 33
o111 33 2 9 1 12 9 1 1 2 3 2 315 8 297 376
012 1 39 2 4 1 15 9 1 1 1 3 4 223 17 276 3.53
013 1 34 2 8 I 7 9 1 1 1 3 2 34 9 210 39
o4 1 42 2 1 1 14 9 1 1 4 2 4 208 15 390 325
015 1 26 12 1 3 9 1 1 1 2 4 263 3 349 353
016 2 34 1 2 1 13 9 1 1 1 2 2 205 13 213 372
017 1 37 2 3 1 9 9 2 2 2 2 4 257 16 294 358
018 2 28 1 1 1 7 9 2 2 2 1 2 23 1 294 36
019 2 3 2 1 1 12 9 1 1 1 1 4 262 13 228 376
020 2 23 1 4 2 1 9 1 1 1 3 4 323 2 230 352
021 2 22 1 4 0 0 9 2 1 1 2 4 25 1 447 312
022 1 2 1 13 2 7 9 2 2 1 1 4 223 4 407 3.6
023 2 28 18 1 1 9 2 2 1 3 4 261 6 347 3.14
024 2 23 1 4 1 1 9 2 2 1 3 4 365 1 247 314
025 2 23 1 4 1 2 9 2 2 1 2 4 28 3 208 384
026 1 33 2 1 1 12 9 2 2 2 2 2 23 3 310 3.09
027 1 24 1 2 1 4 9 1 2 1 2 4 33 5 215 38
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35
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Id .- Sexs age ‘marital domi" occupa ‘exper: fac: Study: Study BA::BA

Sk uon ience: - : plan typc umver major _ :
072 1'“ E'S 2 1 17 1 1 14 224 11 301 3'127'
03 2 32 2 1 s 111 1 1 1 4 226 12 301 382
074 1 35 2 4 1 12 5 1 1 1 1 4 23 13 842 325
075 1 33 2 4 1 8 5 1 1 1 2 4 265 9 795 331
076 1 35 2 4 1 13 5 1 1 3 1 2 274 2 891 317
077 1 0 2 4 1 12 5 1 1 1 1 2 278 3 706 317
078 2 39 1 1 115 5 1 1 3 2 2 264 4 579 325
079 1 35 2 3 1 11 5 1 1 1 1 4 206 13 701 3.08
080 1 28 1 4 1 5 1 1 1 I 4 222 6 308 3.09
o8l 1 27 1 4 1 5 1 1 2 1 2 241 2 308 356
082 1 26 1 9 1 5 1 1 1 1 4 225 3 305 3.34
083 2 4 1 8 1 2 5 1 1 1 3 2 236 22 322 348
084 2 42 2 4 1 18 5 1 1 1 1 2 325 12 376 35l
085 1 23 1 6 0 0 5 1 1 1 1 4 256 0 321 325
86 1 32 2 10 1 6 5 1 1 1 1 2 26 2 38 3.08
087 2 23 1 6 0 0 5 1 1 1 I 4 264 1 341 331
088 2 23 1 14 0 0 5 1 1 3 1 4 346 1 393 334
089 1 23 1 4 0 0o 5 1 1 1 1 4 266 1 358 334
00 1 31 2 4 1 10 5 1 1 2 1 2 252 6 339 342
091 2 22 1 2 0 0 5 1 1 1 1 4 281 1 349 36
092 2 29 1 9 1 5 5 1 1 1 I 4 214 7 326 3.8
093 2 22 1 4 0 0 5 1 1 1 1 4 33 1 407 334
94 2 23 1 7 0 o0 5 1 1 1 1 4 28 1 505 365
095 1 40 2 14 1 18 5 1 1 3 2 2 231 10 692 3
09 1 22 1 40 0 o 7 1 1 3 1 4 368 0 304 319
097 1 24 1 4 2 1 7 1 1 1 1 4259 2 303 385
098 2 27 1 4 1 2 7 1 1 1 1 4 316 4 305 371
099 1 25 1 31 2 2 7 1 1 1 1 4 323 2 306 356
100 1 39 2 4 1 15 6 2 1 1 1 2 32 16 204 392
01 1 47 2 4 1 21 6 2 1 1 1 2 232 12 204 348
102 1 47 2 1 1 2 6 2 1 2 I 2 258 10 204 331
103 1 40 2 4 115 6 1 1 2 1 2272 9 407 3.53
04 2 2 1 4 0 0o 7 1 1 1 1 4 25 0 507 343
05 2 27 1 9 2 3 7 1 1 3 1 2319 4 407 3.03
o6 1 4 2 7 1 20 6 1 1 2 1 4 23 3 204 374
07 2 2 1 4 0 0o 7 1 1 1 1 4 25 2 608 3.03
108 2 22 1 o 0 6 1 1 1 1 4 242 0 295 3.9
109 1 22 1 4 0 0 6 1 1 1 1 4 291 0 293 326
10 1 34 2 4 110 6 1 1 2 1 2 23 7 507 3.26
mo1 24 1 4 0 0 7 1 1 1 1 4 263 1 355 376
12 2 22 1 4 0 0o 7 1 1 1 1 4 271 1 349 36
113 2 28 1 7 1 8 7 1 1 1 1 4 215 7 408 37
ma 2 25 1 4 1 1 7 1 1 1 1 4 266 1 343 3.16
115 2 29 1 4 1 7 6 1 1 1 1 4 3 7 808 396
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Cage xhzi;’itnludofrii' occlipa exper fac: Study: Stidy, : BAL “BA. 1]

¢ , m_ gpa:

5 cil . tion fence . ;. plan . type univer inajor 'progra G years oo

250 1 2 1 8 0 0 3 1 1 1 1 4 304 1 225 333
251 2 23 1 4 2 2 3 1 1 1 1 4 238 2 236 32
22 2 27 1 4 2 3 3 1 1 1 1 4 2 3 236 319
253 1 28 1 4 2 2 1 2 3 2 1 4 26 8 376 35
254 1 25 1 4 2 3 1 2 3 1 1 4 276 4 232 35
25 1 33 2 4 1 12 1 2 3 2 2 4 266 4 296 356
256 1 29 1 4 1 8 5 1 1 1 1 2 28 3 341 317
257 2 26 1 3 1 4 5 1 1 3 1 4 279 4 442 331
28 1 28 1 4 1 5 5 1 1 1 1 2 268 5 450 348
259 2 24 1 4 2 2 7 1 1 1 1 4 29 3 365 33
260 2 22 1 8 0 0 7 1 1 1 1 4 33 0 303 39
261 2 2 1 2 0 0 7 1 1 3 1 2 328 0 475 3.3
262 2 22 1 99 0 0 7 1 1 1 1 4 308 1 397 31
263 1 24 1 4 1 1 7 L 1 3 1 2 307 1 307 303
264 2 2 1 4 0 0 7 1 1 1 1 4 28 1 369 326
265 1 26 1 2 4 7 1 1 1 1 2 32 4 566 316
266 2 45 1 9 1 14 6 1 1 4 1 4 243 14 404 36l
267 1 3 1 39 1 4 6 1 1 3 1 2 325 8 255 384
268 1 33 2 4 1 11 6 1 1 2 1 2 248 17 253 36l
2690 1 28 1 5 2 3 1 2 3 1 1 4 25 6 405 35
270 1 32 2 2 2 12 1 2 3 2 2 2 244 5 2271 32
271 1 3 2 13 1 10 1 2 3 2 2 4 239 13 227 346
22 2 24 1 4 2 2 1 2 3 1 1 4 31 2 279 326
273 1 3 2 5 1 3 1 2 3 2 3 2 258 9 313 308
274 2 30 1 4 2 7 1 2 3 1 2 4 281 8 209 356
275 2 26 1 4 2 2 1 2 3 1 1 4 247 3 309 33l
26 1 46 2 4 1 24 1 2 3 1 3 4 247 18 279 333
277 1 43 2 2 1 6 1 2 3 1 1 4 23 1 279 366
278 2 23 1 4 0 0 4 1 1 1 1 4 305 0 450 3.3
279 1 23 1 8 0 0 4 1 1 1 1 4 25 2 38 357
20 1 25 1 4 1 4 4 1 1 1 1 4 316 0 561 308
20 1 28 2 4 1 5 4 1 1 1 1 4 215 7 39 35
222 1 23 1 15 0 0 3 1 1 1 1 4 28 1 210 35
223 1 24 1 2 1 1 3 1 1 1 1 4 25 1 1014 319
2 1 2 1 1 2 1 3 1 1 1 1 4 25 2 210 35
285 1 23 I 4 0 0 3 1 1 1 1 4 36 1 39 365
2 1 2 1 9% 0 0 3 1 1 1 1 4275 1 35 353
227 1 26 1 99 2 4 3 1 1 1 1 4 232 4 908 35
228 1 3 2 4 1 9 3 1 1 1 1 4 258 10 377 36
220 1 2 1 4 0 0 3 1 1 1 1 4 27 1 404 3
20 1 2 2 3 1 2 3 1 1 3 1 2 248 2 941 3
21 2 33 1 8 1 10 2 1 1 1 1 4 324 10 351 33]
200 2 35 1 14 1 1 2 1 1 1 1 2 393 1 272 358
203 2 25 1 9 1 3 2 1 1 3 1 4 264 3 468 3.9
204 2 3 1 13 1 7 2 1 1 3 1 4 298 8 262 355
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B. Programming

A Statistical package (Asp) was used for this study. This is a suite of functions
for graphing and analyzing statistical data. These programs are used with MALAB,
that is a software package, which runs under Microsoft Windows. The m-file

programs for producing the results are shows follows.

Figure 3.1 showns histograms and statistics of raw data for each variable, while

Figure 3.2 shown the distributions of the categorical variables. The relations between
each of the continuous determinants (age, experience, BA GPA, duration from BA to
MA, total years of study) and the outcome are shown in Figure 3.9. The commands to

produce these figures are called in a file psu,m as follows.

%file psu.m
getfile master

y= getnum,

Defigure 3.9

relate 'col= 13 14 15 16' line=1 cor=1 font=8
% distrbute province into 3 groups
pro=y(:,4);

okl=pro>=1 & pro<=5;
ok2=pro>=6 & pro<=15;
ok3=pro>=20;

pro(ok 1)=1+0*pro(ok1);
pro(ok2)=2+0*pro(ok2);
pro(ok3)=3+0*pro(ok3);

% distrbute type of study into 2 groups
typ=y(:,9);

okl=typ==1;

ok2=typ==2 ltyp==3;

typ(ok 1)=1+0*typ(ok1);
typ(ok2)=2+0*typ(ok2);
yl=y(:;,1:3);

y2=y(:,5:8);

y3=y(:,10:16);

y=[y1 pro y2 typ y3];

putnum(y);



Yofigure 3.1

describe hist=1 type=3 font=8
% distrbute age into 4 groups
ag=y(:,2);

okl=ag>=20 & ag<=25;
ok2=ag>25 & ag<=30;
ok3=ag>30 & ag<=40;
okd=ag>40;
ag(okl)=1+0*ag(okl);
ag(ok2)=2+0*ag(ok2);
ag(ok3)=3+0*ag(ok3);
ag(ok4)=4+0*ag(ok4);

% distrbute experience into 5 groups
ex=y(:,0);

okO=ex==0;

okl=ex>=1 & ex<=5;
ok2=ex>5 & ex<=10;
ok3=ex>10 & ex<=20;
okd=ex>20;
ex(0k0)=0+0*ex(0k0);
ex(ok1)=1+0*ex(ok1);
ex(ok2)=2+0*ex(ok2);
ex(ok3)=3+0*ex(ok3);
ex(ok4)=4+0*ex(ok4);

% distrbute BA GPA into 3 groups
bsc=y(:,13);

gpal=bsc<2.5;
gpa2=bsc>=2.5 & bsc<3;
gpa3=bsc>=3;
bsc(gpal)=1+0*bsc(gpal);
bsc(gpa2)=2+0*bsc(gpa2);
bsc(gpa3)=3+0*bsc(gpa3);

% distrbute duration from BA to MA into 4 groups
du=y(:,14);

okl=du<=5;

ok2=du>5 & du<=10;
ok3=du>10 & du<=15;
okd4=du>15;
du(ok1)=1+0*du(ok1);
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du(ok2)=2+0*du(ok2);
du(ok3)=3+0*du(ok3);
du(ok4)=4+0*du(ok4);

% distrbute total years of study into 4 groups
year=y(:,15);

ok l=year<=3;

ok2=year>3 & year<=4;

ok3=year>4 & year<=60;

ok4=year>6;

year(ok 1)=1+0*year(ok1);
year(ok2)=2+0*year(ok2);
year(ok3)=3+0*year(ok3);
year(ok4)=4+0*year(ok4);

yl=y(:,1);

y2=y(:,7:12);

newdata=[y1 ag y(:,3) pro y(;,5) ex y2 bsc du year y(:,16)];
putnum(newdata);

putfile('newdata’)

cat=newdata(:,[2,4, 6, 13, 14, 15]);
putnum(cat);

fn=getfn

fn{1}="age group’;

fn{2}='domicile";

fn{3}="experience’;

fn{4}="BA GPA";

fn{5}='duration BA-MA";

fn{6}="total years';

putfn(fn);

lab=getlab;

lab{1}={'1 20-25' 2 26-30' '3 31-40' '4 40+'};
lab{2}={"l near' 2 local' '3 others'};
lab{3}={'0no''l 1-5 year' 2 5-10 year' '3 10-20 year' '4 20+ year'};
lab{4}={"1 <2.5''2 2.5-3' '3 3+'};

lab{5}={"l <=5 year' 2 6-10 year' '3 11-15 year' '4 15+ year'};
lab{6}={'1 <3''2 3-4''3 4-6' '4 6+'}
putlab(lab);

Jofigure 3.2

describe hist=1 font=8

%end program
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In addition, before running file psu.m. Label may be added to a graph by
specfying an additional argument in getfile function. These files contain information
about the field names (master.fn), the title for display (master.dn), and, if any of the

variables are categorical, data labels for the corresponding categories (master.lab).

These files are as follows.

Master.dn
294 graduate students of PSU during the academic years 1993-1997

master.fn
gender

age

marital status
domicile
occupation
experience
faculty group
Study plan
Study Type
BA University
BA major

BA program
BA GPA
durationBA-MA
total years
MA GPA

master.lab

1, 1 male, 2 female

2, 120-25,226-30,3 31-40, 4 40+

3,1 single, 2 married

4,1 near, 2 local, 3 others

5,0 no work, 1 government, 2 individual

6,0 no, 1 1-5 year, 2 5-10 year, 3 10-20 year, 4 20+ year

7,1 Mng,2 Nurs,3 Eng,4 Sci,5 Env,6 Nat,7 Argo,9 Ed,10 Hum,11 ScT
81A,2B

9,1 full time, 2 part time

10, 1 regular university, 2 open university, 3 college, 4 others
11, 1 science, 2 humanities, 3 education
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12,2 2 year, 4 4 year

13,1<2.5,22.5-3,3 3+

14, 1 <=5 year, 2 6-10 year , 3 11-15 year, 4 15+ year
15,1<3,23-4,34-6,46+

The box plots and 95% confidence intervals used to show the association
between categorical determinant and a continuous outcome. These shown in figure
3.3 — 3.8. The data for used are stored in file newdata.num, which restructured by

program psu.m. The commands to produce these figures are stored in file boxplot.m,

as follow.

Yoprogram boxplot.m

getfile newdata

y=getnum;

% comparison between academic achievement and each determinant
setvar y=16 x=1;

compar type=3 test=1 font=9
setvar y=16 x=2,

compar type=3 test=1 font=9
setvar y=16 x=4,

compar type=3 test=1 font=9
setvar y=16 x=7,

compar type=3 test=1 font=8
setvar y=16 x=13;

compar type=3 test=1 font=9
setvar y=16 x=14;

compar type=3 test=1 font=9
setvar y=16 x=15;

compar type=3 test=1 font=9
%0end program

A multiple regression analysis was used for fitting the model This involved
starting with the model containing all the predictors and omitting in turn the least
statistically significant predictors until all remaining determinants were statistically

significant. File stepwise.m comprised the commands for this, as show follow.



% file stepwise.m

getfile master

y=getnum,

% distrbute province into 3 groups
pro=y(:,4);

okl=pro>=1 & pro<=5;

ok2=pro>=6 & pro<=15;
ok3=pro>=20;
pro(ok1)=1+0*pro(ok1);
pro(ok2)=2+0*pro(ok2);
pro(ok3)=3+0*pro(ok3);

% distrbute faculty into 3 groups
fac=y(:,7);

ol=fac==4 | fac==5;

o2=fac==1 | fac==3 | fac==7 | fac==11;
o3=fac==2 | fac==6 | fac==9 | fac==10;
fac(ol)=1+0*fac(ol);
fac(02)=2+0*fac(02);
fac(03)=3+0*fac(03);

% distrbute type of study into 2 groups
typ=y(:,9);

okl=typ==1;

ok2=typ==2 ltyp==3;
typ(ok1)=1+0*typ(ok1);
typ(ok2)=2+0*typ(ok2);

y1=y(;,1:3);

y2=y(:,5:6);

y3=y(.,8);

y4=y(:,10:16);

y=[yl pro y2 fac y3 typ y4l;
putnum(y);

lab=getlab;

lab{7}={"1l group 1' 2 group 2' '3 group 3'};
putlab(lab);

Yofigure 4.1 full model of multiple regression
setvar y=16 'x=1:15'
adjust show=1 font=7
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%figure 4.2 reduced model of multiple regression analysis
setvar y=16"'x=37 1013 14 15’

adjust show=3 font=7

% all remaining determinant

y=y(:,[37 10 13 14 15 16)),

putnum(y)

fn=getfn

fn{1}="marital status';fn{2}='faculty group';

fn{3}="BA university';fn{4}=BA GPA',fn{5}="log2(duration+1)";
fn{6}="log2(total year)";fn{7}=MA GPA";

putfn(fn);

lab=getlab;

lab{1}={'1 single' 2 married'};

lab{2}={"1 group 1' 2 group 2' '3 group 3'};

lab{3}={'1 regular university' 2 open university' '3 college' '4 others'};
lab{4}=[1];

lab{5}=[ |;

lab{6}=[ ];

lab{7}=[];

putlab(lab);

Jonot transform

setvar y=7 'x=12345¢

adjust show=3 font=8

%transform duration and total years by base 2 logarithms
y(:,5)=(log(y(:,5)+1))/log(2);

y(:,6)=(log(y(:,6)))/1og(2);

putnum(y)

Yofigure 4.3
describe hist=1 type=3 font=8

Y%figure 4.4

setvar y=7 'x=12345¢6
adjust show=3 font=8
9%0end program

Program combine.m is used for combining categorical variables, that had
approximately the save coefficients. In this case, the categorical of university in

bachelor’s degree and categorical of faculty were combined, the result show in Figure



4.5. The interaction effect in the multiple regression analysis model was considered,

as shown in Figure 4.6. The command file is as follows.

Yoprogram combine.m

getfile master

y=getnum;

% distrbute province into 3 groups
pro=y(:,4);

ok l=pro>=1 & pro<=5;

ok2=pro>=6 & pro<=15;
ok3=pro>=20;

pro(ok 1)=1+0*pro(ok1);
pro(ok2)=2+0*pro(ok2);
pro(ok3)=3+0*pro(ok3);

% combination faculty group 1&2
fac=y(:,7);

ol=fac==4 | fac==5;

o2=fac==1 | fac==3 | fac==7 | fac==11;
03=fac==2 | fac==6 | fac==9 | fac==10;
fac(ol)=1+0*fac(ol);
fac(02)=1+0*fac(02);
fac(03)=3+0*fac(03);

% combine regular U. with open U. and collage with other

u=y(:,10);
ol=u==1 | u==2;
02=u==3 | u==4;

u(o)=14+0*u(ol);

u(02)=2+0*u(o2);

Yrestructure data

yl=y(,1:6);

y2=y(:,8:9);

y3=y(:,11:16);

y=[yl fac y2 u y3]J;

putnum(y);

y=y(;,[37 10 13 14 15 16]);

putnum(y)

fn=getfn

fn{1}='marital status';fn{2}="faculty group';
fn{3}='BA university';fn{4}='"BA GPA';fn{5}='duration’;



fn{6}='total years';fn{7}='MA GPA";

putfn(fn);

lab=getlab;

lab{1}={'1 single' "2 married'};

lab{2}={"1 group 1&2' "2 group 3'};

lab{3}={'l regular & open’ 2 college & other'};
lab{4}=[1;

lab{5}=[ 1;

lab{6}=[1;

lab{7}=[ 1;

putlab(lab);

%transform duration and total years by base 2 logarithms
y(:,5)=(log(y(:,5)+1))/1og(2);
y(:,6)=(log(y(:,6)))10g(2);

putnum(y)

Dofigure 4.5 model with combined faculty and BA university
setvar y=7 'x=123456'
adjust show=3 font=8

%figure 4.6 model with interaction
adjust show=1 font=9 int=[4 5]
%end program
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