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Use Minitab to perform data on Page §.1

MTE > read

ROW

@~ W

o

10
1
EZ
13
14
15
16

Cl
cz2

CL
c2

MTB
MTB
MTB
MTB -

'pB8ldat! cl <2
MTBE > prin cl-c2
C1 c2
112 120
118 135
118 125
118 138
101 115
93, 118
128 145
118 120
140 144
108 130
118 120
123 135
112 120
127 132
112 125
134 135
MTBE > desc cl c2
N MEAN
16 117.50
16 128.56
MIN MRX
93.00 140.00
115.00 145.00
let @3=cl-115.5
let c4=c2-128.56
let cB=c3*c4
let c6=c3*c3
let c7=c4*c4

MTB
MTB

VvV VvV VvV VY VYV

prin cl-c7

MEDIAN
118.00
127.50

Qo1
112.00
120.00

TRMEAN
117.64
128.36

Q3
126.00
135.00

STDEV
11.73
9.49

SEMEAN
2.93
2.37



ROW Ccl c2
1 112 120
2 118 135
3 118 125
4 118 138
5 101 115
6 853 118
7 128 145
8 118 120
g9 140 144
10 108 130
11 118 120
12 123 135
13 112 120
14 127 132
15 112 125
16 134 T35
MTE > let kl=sum(c5})
MTB > let kZ=sum(cé)
MTB > let k3=sum(c7)
MTB > prin k1,k2,k3
K1 1274 .50
K2 2064 .00
K3 1349.94

MTB > let ké=kl/sqrt (k2*k3)

MTB > prin k4
K4 0.763534
MTB > corr cl c2

Correlation of Cl1 and C2

MTB > regr c2 1 cl

The regression equation is

C2 = 56.0 + 0.617 C1

Predictor Coef
Constant 56.01
ci . 0.6175
s = 6.341 R-8q

Analysis of Variance

SOURCE DF

Regression 1
Error 14
Total 15

MTB > stop

C3 c4 5
~5.58 -8.5600 47.080
8 B 6.4400 2.220
0.5 -3.5600 -1.780
&5 9.4400 4.720
=Ehi.h -13.5600 223.740
-24.5 -10.5600 258.720
L5 1£.4400 172.620
0.5 -8.5600 -4.280
225 15.4400 347.400
=8ab 1.4400 -13.680
Q.5 -8.5600 -4 .280
5.5 6.4400 35.420
=5..5 -8.5600 47.080
9.5 3.4400 32.680
=55 -3.5600 19.580
16.5 6.4400 106.260
= 0.764
Stdev t-ratio
16.48 3.40
0.13%906 4.42
= 58.3% R-sg(adj) =
S5S MS
786.99 786.99 1
562.95 40.21
13249.94

30.
0

272
600
110.

506.
S0

30
30.
90
30
272

P
0.004

0.001

55.3%

9.57

ce
25 73
.25 4l
.25 T3
+25 89.
.25 1g3,
.25 i Fa B
25 270,
J25 73
25 238
.25 2
2 73
A5 41
25 A
.25 13
.25 12
.25 41.
P
0.001

c7

.274

474
674
114
874
514
274

274
.354
074
.274
.474
.274

834

.674

474
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Pearson Corelation for P8.2
use minitab
initiating minitab (MiniTab 7.2) for use
Variable set: MTBMACRO=/pl2a/minitab7.2/macros
acsd: /ub/tfung/stat60l.1l4--> minitab
MINITAB RELEASE 7.2.3 *** IBM Risc System 6000 Version
(C) Copyright 1989 Minitab, Inc. - ALL RIGHTS RESERVED
U.5. FEDERAL GOVERNMENT USERS SEE HELP FGU
MARCH 31, 1999 *** UNIV OF CALGARY
STORAGE AVATILABLE 248000
Type NEWS for information on new features in
Minitab Release 7.2
> read 'datal' cl 2
12 ROWS READ

ROW cl c2
1 10.4 7.4
2 10.8 7.6
3 Ll d 748
4 10.2 i

MTB > desc ¢l c2

N MEAN MEDIAN TRMEAN STDEV SEMEAN
&1 12 10.683 10.650 10.660 0.385 0.114
Cc2 12 7.567 7.500 7.540 0.350 0.101
MIN MAX QL Q3
cl 10.200 11.400 10.325 11.025
c2 7.100 8.300 7.250 7.800
MTB > let c3=cl-10.683
MTB > let cd=c2-7.567
MTB > let cS5=c3*c4
MTB > let c6=c3*c3
MTB > let c7=cd*cd
MTB > let kl=sum(c5)
MTB > let kZ=sum(cé)
MTB » let k3=sum(c7)
MTB > let kd=sgrt(k2)
MTB > let k5=sqgrt(k3)
MTB > let ké6=kl/(k4*k5)
MTB » prin k6
K6 0.870353

MTB > corr cl c2

Correlation of Cl and C2 = 0.870



3 » 20 2(%)

i

P N
{ i M2 /}
s %?";g

pig

3 /el >

@:}‘f & H & f"if . _:{. = fj:?.\e | { ‘



! re =l He cofilnce

PEEC) g

| B T )
T \!wf fad O A e@ f’ait L

He: p=0.75. . e ;/&66 " - __ _(
Moo 075 /R A=00
S’? (}W\J‘h&{r ‘?f% SI/&# Yk 0. P66 -
slabee I Z(x)=Ah
o t)j(@ Je —7=ogaz

v Jle6 29
Zoj S8 = ) 3/ 7

éf J"a)“ 5( 0.75)= J”,eaje //fj ZJ 5 Zj_\je%
= 04729 -- __




e

3“(8’5) 5(71) (/3/67—' ?7027)X3 |

(r-)

;0'0-15' T /"%' b Beee TleF < 116
Yo NOT ajed Mo ot oof Lol

(V) z2(9- 1349, wesz, Zo0ar =176

fww ,e.i%‘“@ . we e

3061 - _/_.%é..—- L2(g) € 3167 4+ 196

> 0.6b4 j < 2(¢) s'_/~«>?70
=3 OL664 o 'L’&)ﬁ = <" ]Lc;?a |
% c.1 »fw Z(¢) = (0 bes, ).970)
“"554 - axne?
95/ 1. Lo P oL
> jﬁ j} zxuésf .;X/‘??;L

). 328 3?4’
= e = . | 377 - 5_/5‘/?"
< 6/323'/', __) F’ ) 3773+ ) &G
o i (O'!.@ Otfga



b (76)

Comparing. Tito_Covrelin) Gi/g.af R

/’/ ?a-/%&yw ﬂé&wt '/"WO ey [Ju {c}*”« ,/_»{HS, A,Q/
// 7/4,:)5 C«/ft’ﬂ(, Zﬁ 7//4?/ ,434{ (/ / %{7

Z“" -24.

z,zz... |

vEé Fw_’fu Aavple /{f /—" _/ffﬂ;’ﬁ( i "1..9/'7%“'/)/4;
O sz\’é(‘-ﬂ: 3 Cﬂ‘i// 0. gﬁj Y/ Or- C@(a{‘; ‘{‘ ‘/4

_ (O_Q/l J;f,c_ tzBl /? /ﬁnc;(/ 4.,(_(2&; L.c!’w.f LA 0 -CPCc»ﬁL/
b)*’ﬁﬁ _51/&_26&,&5 ﬁ'ic Ll a CM&&%#\-\/ (_’,,)7/.;,:4%( 507&

e Qf@cc"?‘ .rﬁ)l_"wa_ J/-’ NI

/{ﬁ ﬁ-ﬁj‘; o o O(:O“O.S B




-7
47-2 Y ndn f@'ow/é (m« rcaéi{w

/!

@M Mox S /6&«//( Cevr 4/7{&1) M A N, m%?n&/
feonson % V. /4 CovrileFpmy cw% M:.Z %/[ WJZ
%L V‘ﬂ«v/ﬂf — m,m«:ifm) L o/.p&:m/,...q
. * ﬂ.r/f:ﬁcc—y ely 30/9'-"-3&'{‘ J/
,//f.L, /.Zw/;é 79;/({,.. T Zc:- S/er bt A /7,04/
lif sty wcsﬁz} ,f,ufz budes Mo ,/&/m Aol Vawadle &
InE & Ste (u, ;'i' &ve wa{g va& e’ A/éu, one N
éd% Wifw&fé/»&y ,[efa;, @Wéfzpe /w,d&va»/ A%:wrc{’
44 ’1(6\4 A wvf/w o -2( s £ Jo /‘-7“-4’”6 4

ﬂz(/m AL SCa r cltra ﬁ&.« 7”@ Pt in €5¢‘w & A SC c--.a‘

Ny Ha 30 .

% e f:ff/a:ﬂ,‘/ M/; // 2,8 - W) 74 7{/{;: c:fé{o@"ta' fkﬂ(
/pam/é v LA, Z A -;/!e z/.«.ﬂw ) En el e
mo&:{; ﬂm.ﬁ{ v Cen~ /z 7% /u.&'ir.fc\.,.& C.f/rﬁ'.&/ﬂn-\)

%’C— r’ﬂhué: % Yot S a. &‘C M \_rf,fat Ty ..f )’%fé’
Cmv-cf(:%mu 657/046"'6’ i

‘/S' - baa K¢

[

S/Ip,(@vmﬂw,f )’:( Ao A /%/W.Spu./ C&~fr-¢/7{:u\) c"p-;// m.«ff
ljt:n{%z,“f o Aﬁw/é_s‘ (V‘Vmﬁ{) ,w.rf{.w{ /
/La/u)\ S Certd (Jr’ ) ‘ /%C /& P %M éJva_:
YS' A %MW 2 L0 A’ mr &
We  ppnfs 7}%5MM¢5’@ , and Sl L Z/Mér
,M ,ém:wfﬁrf /zb ?"ZC /n?"mm—/ ﬁ’m» -/ o [ -
o clons s ve.,
.L,»w LS 9!”!\:} meéj 7‘% 7% n U#—é&&d
71&?/0 Vidna ﬁ’éfa o A( ¢ ﬂ:mm::?é‘; J U/{e%v
’(& flﬁfﬂf.s (/ 2, - 3 2y £ff,j4._‘(‘£f g
,é -( 4o EM&féIT v “prre .S‘ﬂ‘ﬁ-!é!?' 0
/@{;f , & /mg’ as S AinecTi o /D" )"’mfj




_,w

M}A{ESM

AN Ve ﬁﬂ V.

fo Con x.r.«.gh/

e

) T

47% z/ma wdfes

e!?-'? Lﬂf

(_.f,f,a
o Af»&t Va,)(ﬂ

V74

{u.&:m Iy

$-5 4
/7/.42./.61,&@@4

A <t c m.wz‘."?f 1/

S hﬁwk

é&vu{( Libe CC.# 58, /&y

/ >

A [l

S Num bens AD eiccess) el '&“j’&“”/ 0dfovaAnsy
ﬂ{ Herp gre bed o s ek nl %@: Aot

aA55, V”’fc Prnl ot % Fretia /{S‘ 7({2
ww(’r{' Lo Feced veel li %cy//wg( n Sl AZ“ /
-87('&-‘.'.'; /f f?f&(

w2
Y & - 5 24
(n*=1)
phoe 0‘ o e ,{,/{,M ey {%fug(,u A Feos hanl{.f
& Ssrcpeel o Srve Vawadles Ao He a4 747

c?!).ﬁﬁ ahenel Mm'{

fﬁ 0&/14»@: {,r.; Sr{rwjam )16 cﬁ":’:r/)f‘*f f&‘-wj 4:&/-:‘4:1 414‘4:'
/l:m.;‘»cq

’Q\th& %ﬁ oA L/0w Vel ? PLe owpre tc-?t}&jé/
ZJ/ me (2% r;/ dv\_cf J{i e, To p’«/ v A’fﬁfé

e arhon .422 IsertneRa  Blepend { ond %c,, -‘ﬁ D/
C i &ﬁfk}; ' Mo Jr I/v.ffg )m_ L elhn 7‘ Cf}: ?
Hovse *’w-m«j oo x-mk el YooYk Uy

l ‘? BT P 5 o' o

2 9 10 g 2 4

2 35 0 Y 9 l |

4y 20 65 24 |0 38

I 4 l 3.5 | 0 o

b \A 4 g 3§ 45 28

X |5 3 £ L T e

b 4 12 2 4. 2 2, 0

q bs )0 1 s oy

o 29 g ]0 T el ke

7 4




o84
rs:.': l—- } é)( Iq__,. = 0\&?3 |
10 (Jo}'-D

TAhe null 'fwaﬂes:{ whtn 15w g £ plarmay S
Comelellon) & HE e & Mo Lowor pdids g
s f(eh,}o el ;,{ ranks. e . Mot o /;_,%/fﬁl;
Cocelid (£) 5 ©. Teble B-E (Futldosk) 4
Pppestic B, Uk A fawple See o (0, He
TN f«/ Az0. 08 ( J/ZW o Foo sl
tast) & 0 648, 0-8F2 > 0.6¢p rejrt
Ho at 008 Lo | Mofo M Ho Fblp.
4 crntickl  pihues fm/ j/';,ga v intsd Covrele pan)
W,% pstd e N <30 ad ) > ¢
Whe ) Yoo avts hwe Mo S0 cuser, g
M,L,,Mg.g porel appuimeda g He S5 cace
il Condeo  sbFacmed 17 s He Fodles
t] entied Velie /w fenins s v (Tidl 4-4,
wett. Noz 0(2«% ...23/ /mmc-,m




execute.
list variables=id x rx y rvy.

List:spearman.spo
id x Rx 14 Ry
1.00 19.00 5.000 7.50 5.000
2.00 33.00 9.000 10.00 7.000
3.00 35.00 10.000 15.00 9.000
4.00 20.00 6.500 25.00 10.000
5.00 4.00 1.000 3.50 1.000
6.00 16.00 4.000 5.00 3.500
7.00 15.00 3.000 5.00 3.500
8.00 12.00 2.000 4.00 2.000
9.00 20.00 6.500 10.00 7.000
10.00 29.00 B.000 10.00 7.000
Number of cases read: 10 Number of cases listed:
correlation rx with ry.
Correlations
Correlations
Ry RANK of y
Rx RANK of Pearson Correlation .883
X Sig. (2-tailed) .001
N 10
nonpar corr x with y.
Nonparametric Correlations
Correlations
Yy
Spearman's rho X Correlation Coefficient .883
Sig. (2-tailed) .001
N 10

Page 3
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This example from Polit’s book Page 247:
-> get file='d:\stat601.14\p247.sav’'.
-> regression variables=final midterm/

-> descriptive=MEAN STDDEV CORR COV/
-> dependent=final/enter midterm.

= o ik MULTIPILE REGRESSTION

Listwise Deletion of Missing Data

Mean Std Dev Label

FINAL 6.000 2.582
MIDTERM 5.000 2.749
N of Cases = 10

Correlation, Covariance:

FINAL MIDTERM

FINAL 1.000 . 955
6.667 6.778
MIDTERM .955 1.000
6.778 7.556

Ol T MULTITPLE REGRESSION

Equation Number 1 Dependent Variable..

Descriptive Statistics are printed on Page

Block Number 1. Method: Enter MIDTERM

Variable(s) Entered on Step Number

1.. MIDTERM
Multiple R .95499
R Sguare .91201
Adjusted R Square .90101
Standard Error .81236

Analysis of Variance

DF Sum of Squares
Regression 1 54.72059
Residual 8 5.27941

FINAL

2

Mean Square
54.72059
.65993

*

*

*



F = 82.91822 Signif F = .0000

e e Variables in the Equation ----

Variable B SE B Beta
MIDTERM .897059 .098513 .954992
(Constant) 1.514706 .555529

T Sig T

9.106 .0000
2.727 .0260

End Block Number 1 All requested variables entered.
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518 CHAPTER1S MU

Example 15.6

LTIPLE LINEAR REGRESSION

8. 1w

How can we tell if adding (or removing) a certain set of X variabies causes 2
significant increase (or decrease) in R??

The Partial F Test

Consider the situation in which the personnel director is trying to determine whether
to retain three variables (Xe» X7 Xg) as predictors of a person’s periormance on a
CPA exam. We know one thing—R? will be higher with these three varzbles included
in the model. If we do not observe a significant increase, however, our advice would

be to remove these yariables from the analysis. To determine the extent oi this increase,

we use another F test.
We define two models—one contains Xe X7 Xs and one does not

Complete model: uses all predictor variables, including X, X7, and s
Reduced model: Uses the same predictor variables as the complete nodel except

Xe X5, and Xa
Also, let
R? = the value of R? for the complete model
R? = the value of R? for the reduced model

Do X, X7 and Xg contribute to the prediction of ¥? We will test

HyBs=B7 =P8 = 0 (they do not)
H,: at least one of the p's # O (at least one of them does)

The test statistic here is
(RZ — RAIv g S
et " | (15-15)

where v, = number of p’s in Ho. andv, =n — 1~ (number of X3 in the complete
model). .

For this illustration, v1 = 3 because there are three R’s contained in H,. Assuming
that there are eight variables in the complete model, thenv, = n =1 — g§=n-—
9. Here, n is the total number of observations (rows) in your dac. This F statistic
measures the partial effect of these three variables; it is a partial F statistic.

Equation 15-15 resembles the F statistic given in equation 15-14 which we used
to test H: all p’s = 0. Ifall the B's are zero, then the reduced model consists of only
2 constant term and the resulting RZ will be zero; that s, RZ = 0. Setting R? = 0 in
equation 15-15 produces equation 15-14, wherev, = kand vy =7 — E- L1

These variables (as a group) contribute significantly if the computed partial F value
in equation 15-15 exceeds Fa v from Table A-T.

The persom}el director gathered data from 30 individuals using il eight of the inde-
pendent. variables. These data were entered into a computer, ard a multiple lineat
regression analysis was performed. The resulting RZ was .857.

Next, variables Xg, X7, and X, were omitted, and a second regression analysis was

performed. The resulting R 2 was .824. Dothe variables Xg, X7, and X (height, weight,
and age) appear to have any predictive ability? Use o = .10.

bt

e

o
=1
X

v
4
*
ourt
’” !.'
=
P

-2



15.3 DETERMINING THE PREDICTIVE ABILITY OF

Example 15.7

Figure 15.7

CERTAIN INDEPENDENT VARIABLES 519

Solution Here, n = 30 and

R? = .857 (complete model)
R?
Based on the previous discussion,
_ (.857 — .824)/3
1 — .857)/(30 — 1 —8)
.033/3
.143/21
= 1.61

The procedure is to reject Ho: Bg = B;=PBs =0 if F* > F 103,20 = 2-36. The
computed F value does not exceed the table value, so we fail to reject H,. We conclude
that these variables should be removed from the analysis because including them in

the model fails to produce a significantly larger R @

i

824 (reduced model)

the value of the partial F' statistic is

The partial F' test also can be used to determine the effect of adding a single variable

to the model.
termine whether X, = family

Using the real-estate data analyzed in example 15.2, de
size contributes to the prediction of home size, given that X; = income and X3 =
years of education are included in the model. Use 2 significance level of e = .10.

Solution We will test the hypotheses
Hg B, = 0 (f X, and Xj are included)
H,: B, # 0.
The complete mode! uses X3, X, and X5. Using Figure 15.4,

MINITAB ou:pwt using
X, = income and X3 =
years of egucaion as
predictors.

RZ? = .905
The reduced model uses X; and X3 only. Figure 15.7 shows the MINITAB output for
this, and
R? = .801
MTB > REGRESS Y IN C1 USING 2 PREDICTORS IN C2, G4 =—Xj
The regression equation is {—-—X,
€1 = 10.5 + 0.373 €2 - 0.494 C4
Predictor Coel Stdev t-ratio
Constant 10.465 3.148 3.32
c2 0.37315 0.07168 5.21
Ci -0.4938 0.2787 A7

s = 2.735 --—Rz k-sq(mdj) = 74.4%

Analysis of Variance

SOURGE DF 55 Ms
Regression 2 210.06 105.02
Error 7 52.34 7.48
Total 9 262.40

Pt el 1

hGacid




. s (ro
Wathod I Mms—( Mulliple vepuisiiome , indipedit

%zf»#éﬁa Anl. éwz"»u’e .f*.z-1.7/a> 7/(C ﬁ@wﬁiz ,4,,, a_ feccey dg “ )
(J/T‘f//ﬁd 5”/‘6( %{, 571’({‘54-— &f Lo 7!)]) e C,mt?{f’zfz{x‘"{ Aéy &

. el 1J/ ed eIl ph pte
/j-f/wé(«.fté{ (V\/ ,&f@,é %{’weﬂ/{ { 5oy o /;/au: .
CJC?!t}Hﬂnf Y€« J"’V\./ tv et S5 Of 'é(’ L )”(‘/ -ﬂf
Y eLviess iea/ M v P /f( f_-' Co fr‘é’é«.

ms&?, e deC wm_é& {at //, T ,/

0 '/‘{-Qb Lt = é( - deene  Cewy /“’{{(f.@

(ﬁyuﬂ%{cﬁg __?:;j o p%cybwe?&/' f}(p‘,t—‘zf;,{i, E%C}v(iu

e il

e e e e e

72@ /é’iﬁ.ﬁ* /.?/f]e, i S C— (’)vuw&(’ W Zuw e Cccecest z/(_/
5‘-}-’&}33 a  wlledo /w.;cfwﬂ; oo adeveel
e LA A Aione- oy e o o ;,WA(,,K_)

‘/7/-€. . /faxév{.%wvf +> [e s 22,-&: FesT . 7'1-&,._

Con j?;t' A « e %’@»\/ He Actltine b, loTe i

“///~€_ WJCW { K f“*/r g /)J"f’ﬂftwfdw Vﬂmﬂ !én

/U&fcue:, JL »f/r-c,, p ;\te{,‘g’y&éfw'f Y/ ﬂéf&?

A VRN O

il

0/( M.x& f!’f’zm-/ 9 | ceaecl /D | :—(Aaj’ A ﬂ/,@ AT
M’ZZ&/ %f /‘5" M&Md( 7;/& clr s Aatf.ﬁdﬁ::[ﬂf- _
?ﬁx’?é 0 "’/Lﬂfxv/,ffc S C—ﬁ-’_Q/ S



S AN
“'Aﬁ:/tvj Z/ fé’ﬂé "/éuo( 4/5) qufé

Tl s / ekl .@We( i Bt ok pihis
/acp&a ey sz ool The raw At Velly ae
e a&f(sff// Ao amet /,a A -

Mninll Tl M&,%m Vandle

gt a gy

A/o?mm«f _--'/6,,4, Vfwkéﬁa Wpu,s—f é{ d«f-"é’f( mh a Mmapuc
, ‘-///\_«/(; /?f(m»w o 47)};,»# /bnf{_ @Lfnf{ﬁffn) _ @,7 /Z{C_«
Oy k55 0D /_/a-.(, Mﬁ«% _ _
VFw  a UV bt vbcdle . ne Mo fo
(/Mfa-fc ’ié, / . !{wmh-} Ve gfé;fd R
KM«? o TG e N . - WY .
BV Y N S o |

Alﬁm IJM#&- T o W B > S

Y S S

| /@lmc& \7%‘“*’ M"i ’7‘&1) Af/ /é / W VﬂMﬁ/éfd,J S
HL/\JQ\..& o @/wmzj:) ZS _C@?tf._’()‘w 7/’/&7 ¢ Oﬂm&f
o Lewe::f %) o veleent. P T des
R f&z {"‘///(ev_//w VA fu,/ée»a e g

ol Vh .'Cerwr i __
\SE,Q- C,r"h‘roD_Lv{M /)”“ f T "{*’V Sew 1S Tenas Cflé)




Following is an example f£rom Polit’s book Page 260.

-> get file='d:\stat601.14\p260.sav'.

-> list wvariables=all.

SUBJECT

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

00 ~J Oy b W n)

e e el el il = B S e gt
CWOTAU R WNEOW

GPA_U

(% BRGSO [ O [ WS S N 'S [N G P T % I S Y G T P I N T P G O U P 08 |

.40
.10
.70
.20
.50
.90
.30
53
.40
.20
.70
.00
.10
.70
.90
.50
.10
.90
.20
.40

GRE_V

600.
510.
650.
.00
.00
540.
530.
540.
.00

530
610

550

700.
630.
480.
530.
580.
710.
500.
490.
560.
550.
600.

Number of cases read:

compute white=0.

compute africa=0.

compute hispanic=0.

if (group=l)white=1.

if (group=2)africa=1.

00
00
00

00
00
00

g0
00
00
00
00
00
00
00
00
00
00

20

if (group=3)hispanic=1.

GRE_Q

540.
480 .
710.
450.
500.
.00
510.
600.
580.
630.
700.
.00
.00
.00
660.
480.
510.
540.
590.
550.

620

4380
520
610

Number of

00
00
00
00
00

00
00
00
00
00

00
00
00
00
00
00

MOTIV

7
70.
85.
60.
.00
.00

90
60

75
55
75
65..
80.
.00

Fi

60.
65.
80.
75.
60.
85,
65.
.00

70

00
00
00
00

00
00
00
00
00

00
00
00
00
00
00
00

GPA_G

3.60
3.00
3.90
.80
.70
.60
.40
.70
+ 30
.50
.60
.80
.00
.50
.80
.20
.40
-0
.10
.60

Wold W Wk W W Ww kWb W

%]

L W

cases listed:

freq var=group,white to africa, finish.

20

GROUP

B DWW W W WR NN RN R e s

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

g.:]

FINISH

=t

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00



GROUP race

Value Label

white
african-american
hispanic

other

Valid cases

vValue

.00
.00
.00
.00

ISV X =

Total

20 Missing cases

Frequency Percent

Valid
Percent

2540
25.0
25.0
25.0

S (&

Cum
Percent

25.0
50.0
75.0
100.0

WHITE

Value Label

Valid cases

Value

.00
1.00

Total

20 Missing cases

Frequency Percent

Cum
Percent

75.0
100.0

AFRICA

Value Label

vValid cases

Value

.00
1.00

Total

20 Missing cases

Frequency Percent

Valid
Percent

75.0

Cum
Percent

75.0
100.0



g

A

FINISH Finish Grad School
valid Cum
Value Label Value Freguency Percent Percent Percent
no .00 8 40.0 40.0 40.0
ves 1.00 12 60.0 60.0 100.0
Total 20 100.0 100.0
Valid cases 20 Missing cases 0
-> oneway gpa_g by group(l,4)/statistics=all.
- ---- ONEWAY - - - - -
Variable GPA_G Graduate GPA
By Variable GROUP race
Analysis of Variance
Sum of Mean F F
Source D.F. Squares Scuares Ratio Prob.
Between Groups 3 .5460 .1820 .9180 .4544
Within Groups 16 3.1720 .1983
Total 19 3.7180
Standard Standard
Group Count Mean Deviation Error 95 Pct Conf Int for
white B 3.4000 L4743 .2121 2.8110 TO 3
african- 5 3.1000 .4183 .1871 2.5806 TO 3
hispanic 5 3.3400 L4219 .1887 2.8161 TO 3
other 5 3.0000 L4637 .2074 2.4243 TO 3
Total 20 3.2100 L4424 ..0989 3.0030 TO 3
Fixed Effects Model .4453 .0996 2.998% to 3
Random Effects Model .0996 2.8932 to 3

Warning - between component variance is negative

It was replaced by 0.0 in computing above Random Effects Measures

Random Effects Model - estimate of between component variance

-3.25E-03

Mean

.9890
.6194
.8639
.5757
L4170
L4211

.5268



GROUP MINIMUM MAXTIMUM

white 2.8000 3.9000

african- 2.6000 3.5000

hispanic 2.8000 3.8000

other 2.4000 3.6000

TOTAL 2.4000 3.9000

Levene Test for Homogeneity of Variances

Statistic dfl df2 2-tail Sig.

.0823 3 16 .969

ANOVA VB

-> regression variables=gpa_g white africa hispanic/

—>

Listwise

Equation

Block Number

Variable(s)

dependent=gpa_g/enter white africa hispanic.

xR X MULTIUPLE REGRESSION ol

Deletion of Missing Data

Number 1 Dependent Variable.. GPA_G Graduate GPA

1. Method: Enter WHITE AFRICA HISPANIC

Entered on Step Number

A HISPANIC

i = AFRICA

Fox u WHITE
Multiple R .38321
R Square .14685
Adjusted R Square -.01311
Standard Error .44525
Analysis of Variance

DF Sum of Squares Mean Sguare
Regression 3 .54600 .18200
Residual 16 3.17200 .19825 -
A aw
F o= 191803 Signif F = 4544 e Covmpdnt ¥
vow/ ﬂ?“”j

—————————————————— Variables in the Equation - ———————--#————————
Variable B SE B Beta T Sig T
WHITE .400000 .281603 .401718 1.420 .1747
AFRICA .100000 .281603 .100429 .355 ,7271
HISPANIC .340000 .281603 .341460 1.207 .2448
(Constant) 3.000000 .199123 15.066 .0000
End Block Number 1 All requested variables entered.

pul o Py
VA

ANO



Ln

| ¢ >

-> regression variables=gpa_u gre_v gre_q motiv gpa_g/ . Lf' i
-> statistics=default,cha/ VA L B (W
> dependent=gpa_g/enter gpa_u gre_v gre_q motiv. é‘ (}fﬂla-@i#)ﬁﬁ ﬁgﬁru.se g

f%LUAAQ

sk ok & MULTTIZPLE REGRESSION LA A

Listwise Deletion of Missing Data
Equation Number 1 Dependent Variable.. GPA_G Graduate GPA

Block Number 1. Method: Enter GPA_U GRE_V GRE_OQ MOTIV

Variable(s) Entered on Step Number

1.. MOTIV Movitation

2.. GRE_Q GRE-Quant

3. . GRE_V GRE-Verbal

4., GPA_U Undergrad GPA
Multiple R .94062
R Sqguare .8847¢6 R Square Change .88476
Adjusted R Square .85403 F Change 28.79035
Standard Error .16901 Signif F Change .0000

Analysis of Variance

DF Sum of Sqguares Mean Square
Regression 4 3.28953 .82238
Residual 15 .42847 .02856
F = 28.79035 Signif ¥ = .0000

Variable B SE B Beta T Sig T
GPA_U .540282 .224071 .362042 2.411 .0292
GRE_V .003191 9.5846E-04 .469534 3.329 .0046
GRE_Q -5.81444E-04 7.4875E-04 -.098479 -.777 .4495
MOTIV .015213 .005803 .341521 2.622 .0192
{Constant) -1.126417 .450169 -2.502 .0244

End Block Number 1 All requested variables entered.



grr

6
-> regression variables=gpa_u gre_v gre_g motiv gpa_g/ - ﬁl . ‘,Q
< statistics=default,cha/ H 10 y@ew o ¢ ) '-\./
— dependent=gpa_g/enter a_u motiv/enter gre_v gre_d. g0 el 83
D gpa_g gpa_ gre_v gre_q W "L&Lf)fc V7, ﬁv{ :
FOoR Rk MULTIUPLE REGRESSION g F
ixcawwihx_ e -\// 511f,_4
Listwise Deletion of Missing Data @{/P b,t.. AP S/fﬁ' "'ﬂ
Equation Number 1 Dependent Variable.. GPA_G Graduate GPA ﬁv/
é(»"l-*..'h‘v[f , ‘f‘j 'r
Block Number 1. Method: Enter GPA_U MOTIV

h«J%tl/, ;y¢pg,.bt

Variable(s) Entered on Step Number

[ - MOTIV Movitation

. GPA_U Undergrad GPA
Multiple R .88334
R Square .78029 R Square Change .78029
adjusted R Sqguare .75444 F Change 30.18656
Standard Error .21921 Signif F Change .0000

Analysis of Variance

DF Sum of Sguares Mean Sgquare
Regression p N 2.90110 1.45055
Residual 17 .81690 .04805
F = 30.18656 ‘Signif F = .0000

—————————————————— Variables in the Equation -------—----—--———-—-

Variable B SE B Beta T Sig T
GPA_U .924207 .246158 .619309 3.755 .0016
MOTIV .014461 .007348 .324641 1.968 .0656
(Constant) -.853166 .568086 -1.502 .1515

————————————— Variables not in the Equation -------------

Variable Beta In Partial Min Toler T Sig T
GRE_V .402688 .674100 .349125 3.650 .0022
GRE_Q .159262 .296466 .376611 1.242 .2322

End Block Number 1 2ll requested variables entered.

£ ok K Kk * Kk * H* % * & * & * Kk k * k k Kk % *k % * ¥ * * * %



Block Number 2. Method: Enter GRE_V GRE_Q

Variable(s) Entered on Step Number

2 GRE_Q GRE-Quant
4.. GRE_V GRE-Verbal
- Multiple R .94062
7 =>» R Square .88476 R Square Change
KI Adjusted R Square .85403 F Change
Standard Error .16901 Signif F Change

Analysis of Variance

DF Sum of Squares Mean
Regression 4 —aﬁd 3.28953
Residual 15 .42847
F = 28.79035 Signif F = .0000
—————————————————— Variables in the Equation ----———--
Variable B SE B Beta
GPA_U .540282 .224071 .362042 2
GRE_V .0031981 9.5846E-04 .469534 3
GRE_Q -5.81444E-04 7.4879E-04 -.098479 -
MOTIV .015213 .005803 .341521 )
(Constant) -1.126417 .450169 -2

End Block Number 2

.411
+329
L7777
.622
.502

All requested variables entered.

.10447
6.79918
.0079 Y

Square L
.82238
.02856

T Sig T i

.0292 I\
.0046 \
.4495 \
.0192

.0244 |
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§§*}&%
-> regression variables=gpa_u gre v gre_qg motiv gpa_g/
-> descriptive=corr/
~5 statistics=default, cha/
-> dependent=gpa_g/method=stepwise. /%ﬁfﬁ?hJSILfa*

A MULTTIZPLE REGREGSSION E

Listwise Deletion of Missing Data

N of Cases = 20
Correlation: ,r%, y
GPA_U GRE_V GRE_Q MOTIV (é%%;@:)
GPA_U 1.000 .617 .452 s e .855
GRE_V .617 1.000 .708 .403 .761
GRE_Q .452 .708 1.000 -159 .466
MOTIV ST25 .403 #1989 1.000 .773
GPA_G . 855 .761 .466 A D 1.000

el MULTIPLE REGRESSTION k% W

Equation Number 1 Dependent Variable.. GPA_G Graduate GPA
Descriptive Statistics are printed on Page 7
Block Number 1. Method: Stepwise Criteria PIN .0500 POUT ..

Variable(s) Entered on Step Number

1.. ~@GPA_U ' Undergrad GPA

Multiple R .B5453
R Square .73022 R Square Change .73022
Adjusted R Square .71524 F Change 48.72178
Standard Error .23606 Signif F Change .0000
Analysis of Variance

DF Sum of Squares Mean Square
Regression i 2.71487 2.71497
Residual 18 1.00303 .05572
F = 48.72178 Signif F = .0000



Variable

GPA_U
(Constant)

Variable

GRE_V

GRE_Q
MOTIV

Variable(s)

B SE B Beta

T Sig T CD e

¥

1.275232 -182695 .854531 6.980 .0000 8
-1.004642 .606111 -1.658 .1147
Variables not in the Equation - ————————————

Beta In Partial Min Toler T f@ié_T__

.377034 .571467 .619764 2.871 0106

.100119 .171963 .795870 .720 .4815

.324641 .430778 .475014 1.968 0656

* k 0k kR k kK Kk Kk k% % %k % k *k k % * * &k k *x * % * * * % &

Entered on Step Number

233 GRE_V GRE-Verbal
Multiple R .90461
R Square <81833 R Square Change .08810
Adjusted R Sqguare .79695 F Change 8.24406
Standard Error .19933 Signif F Change .0106
Analysis of Variance
DF Sum of Squares Mean Square

Regression 2 3.04253 1.52127
Residual 17 .67547 .03973
B o= 38.28691 Signif F = .0000
—————————————————— Variables in the Equation ------——————--—————-
Variable B SE B Beta T Sig T
GPA_U .928281 .195962 .622039 4.737 .0002
GRE_V .002562 8.9244E-04 .377034 2.871 .0106
(Constant) -1.317267 .523264 -2.517 .0221
————————————— Variables not in the Equation ----—---—----
Variable Beta In Partial Min Toler T 8Big T
GRE_Q -.165425 -,273843 .387686 -1.139 .2715

.361886 .583243 .349125 2.872 .0111

MOTIV
_—_ /

e



Variable(s)

Entered on Step Number

g?.z,é»

3.. MOTIV Movitation
Multiple R .93815
R Square .88013 R Square Change .06180
Adjusted R Square .85765 F Change 8.24876
Standard Error .16690 Signif F Change 7% L gl Bl

Analysis of Variance

DF Sum of Squares Mean Square
Regression 3 3.27231 1.09077
Residual 16 .44569 .02786
F = 39.15783 Signif F = .0000
—————————————————— Variables in the Equation ------———---—————-
Variable B SE B Beta L Big T
GPA_ U .513375 .218612 .344012 2.348 ..0320
GRE_V .002737 7.4970E-04 .402688 3.650 .0022
MOTIV .016120 .005613 .361886 2872 L0111
(Constant) -1.169684 441130 -2.652 .0174
————————————— Variables not in the Eguation --------—-———-
Variable Beta In Partial Min Toler T Sig T
GRE_Q -.098479 -.196582 .340776 =777 .4495
End Block Number i PIN = 050 Limits reached.
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Logistic Regression

Total number of cases:

20 (Unweighted)

Number of selected cases: 20

Number of unselected cases: 0

Number of selected cases: 20
Number rejected because of missing data: 0

Number of cases included in the analysis: 20

Dependent Variable Enco
Original Internal
Value Value
.00 0
1.00 1

Dependent Variable..
Beginning Block Number

-2 Log Likelihood 26

* Constant is included

Beginning Block Number

Variable(s) Entered on

[ GPA_U Und
GRE_V GRE
GRE_Q GRE
MOTIV Mow

Estimation terminated a
Log Likelihood decrease

ding:

FINISH Finish Grad School
0. Initial Log Likelihood Function
920467

in the model.

1. Method: Enter
Step Number
ergrad GPA

-Verbal

-Quant

itation

%“WWM‘MW Lﬁfﬁ;&:. {g{_}ﬂ'r;j-- .

t iteration number & because
d by less than .01 percent.

-2 Log Likelihood 9.033
Goodness of Fit 10.461
Cox & Snell - R"2 « D9
Nagelkerke - R”"2 . 799
Chi-Square df Significance
Model 17.888 4 .0013
Block 17.888 4 .0013
Step 17.888 4 .0013
Classification Table for FINISH
The Cut Value is .50
Predicted
no yes Percent Correct
n I 1%
Observed foadooL F—m———— +
no n I 7 I 1 87.50%
P e fmm————— +
yes v I 0 I 12 I 100.00%
Fm—————— o ———— +
Overall 95.00%
—————————————————————— Variables in the Equation —--—-———--——mmmmmmm o
Variable B S.E. Wald df Sig R Exp(B)



£.30 @

GPA_U 3.7613 5.0064 .5644 1 .4525 .0000 43.0041
GRE_V .0395 .0289 1.8664 1 L1719 .0000 1.0402
GRE_Q -.0311 0271 1.3172 1 .2511 .0000 .9694
MOTIV .3339 .1790 3.4774 1 .0622 .2343 1.3964
Constant -39.5097 22.0664 3.2059 1 .0734
Logistic Regression

Total number of cases: 20 (Unweighted)

Number of selected cases: 20

Number of unselected cases: 0

Number of selected cases: 20

Number rejected because of missing data: 0

Number of cases included in the analysis: 20

Dependent Variable Encoding:

Original Internal
Value Value
.00 0
1.00 1
Dependent Variable.. FINISH Finish Grad School

Beginning Block Number 0. Initial Log Likelihood Function
-2 Log Likelihood 26.920467

* Constant is included in the model.

Beginning Block Number 1. Method: Enter

Variable(s) Entered on Step Number
1.. MOTIV Movitation

Estimation terminated at iteration number 5 because
Log Likelihood decreased by less than .01 percent.

2 Log Likelihood 13.059 X Lu/(
t bvGw &

Goodness of Fit 18.730
Cox & Snell - R"2 .500
Nagelkerke - R™2 .676
(ur'; o e va
Chi-Square df Significance
Model 13.862 1 .0002
Block 13.862 1 .0002
Step 13.862 1 .0002

Classification Table for FINISH
The Cut Value is .50

Predicted
no yves Percent Correct
n I s
Observed o ——— Fmm————— +
no n I 7 I 1 87.50%
- e ———— +
ves Y I 2 I 10 I 83.33%
F—————— Fmm———— +

Qverall 85.00%

Page 2



Variables in the Equation

Variable B 21 o Wald daf Sig R Exp(B)
HMOTIV .2948 .1227 5.7768 1 .0162 .3746 1.3429
Constant -19.5085 8.1600 5.7156 1 .0168
Beginning Block Number 2. Method: Enter
Variable(s) Entered on Step Number
1. . GPA_U Undergrad GPA
GRE_V GRE-Verbal
GRE_Q GRE-Quant
Estimation terminated at iteration number 6 because
Log Likelihood decreased by less than .01 percent.
-2 Log Likelihood 9,033
Goodness of Fit 10.461
Cox & Snell - R”*2 .591
Nagelkerke - R"2 .799
Chi-Square df Significance
Model 17.888 4 .0013
Block 4.026 3 .2587
Step 4.026 3 .2587
Classification Table for FINISH
The Cut Value is .50
Predicted
no ves Percent Correct
n I b4
Observed Fmm————— e +
no n I 7 I 1 I 87.50%
Fmm———— o ———— +
ves 14 I | . 12 I 100.00%
Fmm———— o +
Overall 95.00%
—————————————————————— Variables in the Equation ----------———— e
Variable B S.E. Wald df Sig R Exp(B)
MOTIV .333¢8 .1790 3.4774 1 .0622 .3364 1.3964
GPA_U 3.7613 5.0064 .5644 3 .4525 .0000 43.0041
GRE_V .0395 .0288 1.8664 1 L1719 .0000 1.0402
GRE_Q -.0311 .0271 1.3172 1 .2511 .0000 .9694
Constant -39.5097 22.0664 3.2059 1 .0734
Logistic Regression
Total number of cases: 20 (Unweighted)
Number of selected cases: 20
Number of unselected cases: 0
Number of selected cases: 20
Number rejected because of missing data: 0
Number of cases included in the analysis: 20

Dependent Variable Encoding:

Page 3



——————f———————————————________________________________T___________________________________Ejijj___
g3z &

iy v

Original Internal
Value Value
.00 0
1.00 1
Dependent Variable.. FINISH Finish Grad School

Beginning Block Number 0. Initial Log Likelihood Function
-2 Log Likelihood 26.920467
* Constant is included in the model.

Estimation terminated at iteration number 2 because
Log Likelihood decreased by less than .01 percent.

Classification Table for FINISH
The Cut Value is .50

Predicted
no ves Percent Correct
n I 1’2
Qbserved e e +
no n I 0 I 8 I .00%
e Fomm————— +
yes Y I 0 I 12 I 100.00%
Fo————— Fmm————— +

Overall 60.00%
—————————————————————— Variables in the Equation ----------—----oue—u--
Variable B S.E. wald df Sig R Exp (B)

Constant L4055 .4564 .7891 1 .3744

Beginning Block Number 1. Method: Forward Stepwise (COND)

——————————————— Variables not in the Equation -------------—---

Residual Chi Square 11.423 with 4 df Big = .0222
Variable Score df Sig R
GPA_U 7.5566 1 . 0060 .4543
GRE_V 3.6628 1 .0556 .2485
GRE_Q T3 1 .5402 .0000
MOTIV 10.2827 1 .0013 .5547

Variable(s) Entered on Step Number
Loz MOTIV Movitation

Estimation terminated at iteration number S5 because
Log Likelihood decreased by less than .0l percent.

-2 Log Likelihood 13.059
Goodness of Fit 18.730 .
Cox & Snell - R"2 .500 ( L
Nagelkerke - R”2 .676 XL’ sS4 ﬁ}" ) i
w T g
Chi-Square df Significance
Model 13.862 1 .0002
Block 13.862 1 .0002
Step : 13.862 1 .0002
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Classification Table for FINISH
The Cut Value is .50

Predicted
no ves Percent Correct
n I Y
Observed Fmm——— Fomm +
no n I 7 I 1 I 87.50%
tm————— o ———— +
ves b I 2 I 10 I 83.33%
e ———— tmm————— +
Overall 85.00%
—————————————————————— Variables in the Equation -——=-=-=-s-c-——meeeuaaao
Variable B S.E. Wald df Sig R Exp (B)
MOTIV .2948 .1227 5.7768 1 .0162 .3746 1.3429
Constant -19.5085 8.1600 5.7156 1 .0168

————————————————— Model if Term Removed -------——-————————
Based on Conditional Parameter Estimates

Term Log Significance
Removed Likelihood -2 Log LR df of Log LR

MOTIV -13.804 14.549 1 .0001
——————————————— Variables not in the Equation --------—--------
Residual Chi Sguare 3.339 with 3 df Sig = .3423
Variable Score df Sig R

GPA_U .8338 1 .3612 .0000

GRE_V 1.59148 1 .1664 .0000

3RE_Q .0906 1 .7634 .0000

No more variables can be deleted or added.
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