MV A Final Fall 06. Open notes, no book. Points (out of 200) in parentheses.

1.{15) Suppose you have a data set with two dependent variables, Y, and Y;, and three independent
vanables, X, X2, and X3 Explain, step-by-step, how to obtain a partial correlation matrix of Y1 and Y3,
controlling for X), X>, and X3, nsing regression residuals.

Solution: Fit a represzsion equation relating Y to X, X;. and X; getting a column of reziduals, e)=Y; —
(bo1 +b1131+ bo1Xr+b21X3). Fit another regrezzion equation relating Y7 to X1, X3, and Xz getting a column
of residvals, e;= Y7 — (b +b12X+ bppX7+b3X5). Now, calculate the comrelation coefficient between the
columns e), ex. This 15 the partial comrelation between Y and Y3, controlling for X, X5, and X5

2. A study of student responses to questions on the TTU graduate student survey included the following
variables. All survey responszes are in the 1 -5 Likert scale. The data are grad student ratings of
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Facknowledgs
FacTeaching
FacBesInClzss
FacOutsidellass

culty knowledge

aculty teaching

aculty use of regsearch in class
aculty availebility ocutside of class

|Ij |IJ |Ij |Ij

FacIntSuccess = Internationasl success of faculty
GrhidvisAvail = Graduate advisor awvailability
Gridvhdmin = Graduate adwisor administrative skill
GridvPersonal = Graduate adwvisor personsl help
GrhidvCareeridv = Graduate adwisor help to advance caresr

GridvPlcomt Graduate adwisor help in placement

Here 1z the SAS code:

proc princomp data=isgsecd4B . pgs;
var FackKnowledge FacTeachimng FacResInClass FacDutsideClass FacIntSucrcess
Gridvishwail Gridvhidmin GridvPersconal GridvCareerfdv GridvPlemt; run;

Here 1z zome selected output:

Eigenvalues of the Correlation Matrix

Eigenwvalue Differance Froporticn Cumulative
1 5_35595TE0G 4 _16341342 0. 5560 0. 5360
2 1.69616465 1183571670 0.1&96 0. 7356
3 0510447935 005013162 0.0310 0. 5066
= 0_=6031633 00537107 0. 4E0 0_ 8527
a 0_=0880526 0. 12012661 0. 3407 0. 8953
g 0.23647TE5635 0. 014033589 0.2E6 0.5%220
7 0_272444756 0. 04451817 L L s 0. 545
3 0_22752659 0. 06433406 0. ZFZE 0. 5720
9 0_163153253 0. 025534731 0. 0163 0. 565
10 0.11724522 0.0117 1. 0D



Eigenvectors

Prini Prinz Frind Frin4 Frins
Facknowledge 0. 273051 0. 395137 0. 432351 0. 411725 - 202881
FacTeaching 0. 206674 0. 387501 0. 249357 0. 158671 - DE2065
FacAesInClass 0. 262868 0. 345842 0. 244605 - . 421583 0.&7¥9179
FeclutisldeClass 0. 299654 0. 280972 -. 675718 - . DDOFE8 0. 161737
FacIniSuccess 0. 313763 0.267767T - 17722 - 130137 - . 445112
Gradvisavail 0. 323535 - . 285559 - . 090535 0. 459159 0. 290764
GradvAcmin 0. 336762 - . 316281 0. Do0gv 0. Z87661 0.178535
GradvFersonal 0.343815 -, S05ET - . 013451 0. 04891973 - . 013682
Gradvcareerddy 0. 349947 -, 283254 0.118195 - 250725 - 1EG243
GradvFlomt 0. 332252 - . 2aT774E 0. 1953305 - . 513697 - . 2E2092

Eigenvactors

Pring Prin7 Pring Fring Frini0
Facknowledge 0. 118130 0. 552144 -.01152& 0. 0431427 - . 7159
FacTeaching - . #8073 - . 654350 0. DE373S - . BEEE2T 0. E177FT
FacResInClass 0. 295504 0. 043305 - 106793 - 012423 0.0021846
FaclutslideClass -. 451318 0. 3606857 0. 072077 0. 049820 - . 3BT
FacIntsuccess 0. 55954944 - . 284035 - . DE0FVE 0. 3290 0. 0S63580
GradvisAavail 0. 250582 - 053508 0.531952 - 407311 0. ESE00
GradvAdmin 0. 061545 - . 146180 - . 151681 0. 7F06e10 -.154818
GradvFersonal - . 123355 0. 066153 -.B61218 - 201311 0. 457680
Gradviareerddy - 0OF12Z3 0. 040773 - 107735 - 223706 - . ToB316
GradvFlomt -. 172973 0. 134817 0. 469521 0. 224221 0. 3798086

2.A(15) A portion of the data matrix looks like this:

Fac
Fac Fac FacRes Quiside
dos Knowledge Teaching InClass Class ..
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Additional columns contamning principal component scores can be calculated and included along with the
rest of the data in the data set. Specifically how are the data values in the additional column commesponding
to the first principal component calculated? Be detailed and zpecific.



Solution to 2 A: Standardize the colummns of data by subtracting the sample mean and dividing by the
sample standard deviation. For example, if the sample mean of Fac Knowledge 13 3.67 and the standard

deviation i 0.87, then standardized values are

Standardized
Fac
ooz Knowledge

(3-3.67)/.87
(4-3.67)/.87
(4-3.67)/.87
(3-3.67)/.87
(4-3.67)/.87
(5-3.67)/.87
(2-3.67)/.87

=] h " & @ kK =

Perform similar standardizations for the other columns, noting that the means and standard deviations will
be different for every column.

The PC1 column 15 then obtained as 0.273091(Standardized Fac Knowledge) + 0.206674( Standardized Fac
Teaching) +0.252866( 5tandardized Fac Research in Class) +.. +0.332252(5tandardized

Grd AdvPlacement).

2.B.(3) What 15 the vaniance of the data values in the additional column corresponding to the first principal
component?

Solution: The eigenvaloes are the variances. So the variance 15 5.86.

2.C.(3) An addibional data column comresponding to the second principal component can also be mcluded.
What is the correlation between the data values in the two columns (PC1 and PC2)?

Solution: PC's are uncomrelated. So the correlation in .

2.D.(15) What do PC1 and PC2 measure? Use the “sorting” idea: which students have the highest PC17
Which have the lowest? What then, does PC1 measure about the studentz? Which students have the
highest PC27 Which have the lowest? What then, does PC2 meazure about the students?

Solution. Students who give high ratings on all vanables have high PC1; students who give low ratings on
all vanables have low PC1. S0 PC1 zeems to measure the stndent’s “overall satisfaction with teaching and
advising.”



