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A GENERAL SAS MACRO FOR PERFORMING WEIGHTED LEAST SQUARES

Wanda H. Burton, Medical College of ¥irginia

The SAS procedure GLM provides an excel-
lent means for performing least squares regres-
sion analysis when the usual model assuwptions
can be made. The model referred to is

= Xg + ¢,

where £ 15 norgally distributed with mean 0
and variance g I.

The case to be considered here is that in
which the observations remain independent,
but their variances are not all equal. The
form of the variance-covariance matrix is g’V
where V is a diagonal matrix with unequal diag-
nal elements,
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A unigque nonsingular symmetric matric P
can be found such that

A trgnsformation can then be made on oyr
original model by premultiplying by P °,
obtaining

ply - pixg . p ke

or

=0Qf + f
with obvious substitutions. This model satis-
fies the necessary assumptions for carrylng

out the usual least squares regr5551on analy-
sis; that is, £~ N(0,¢"I}.

The MACRO to be presanted prOVLdes a

thorough analysis for a simple. linear regres-
sion model,

B(y;) = By + B %;.

Let us use the following motation for the vari-
ance of ¥:

Var(Y) = oV = o

where the w's are known weights.

For this situation,

and a simple transfofmation of the varimbles is
appropriate. Thése calculations are carried
out in the MACRO WT_REGR in statements 4-10,
creating the variables Z,0 0 and Q_1.
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These transformations are made after the
regression variahlea, X and Y, and the weights,
WT, sre input separately and merged in state-
ments 27-65. An identification wariable, ID,
is included in each of the input data sets and
is necessary for the merger. -

PROC GIM is used to compute the ordinary
least squarcs regression of Z on Q 0 and Q 1.
Notice that the MODEL statement is writtem with
NOINT option because the vector of ones normally
present in a simple linear regression model has
been transformed to a non-constant vector, Q 0.
The OUTPUT facilities are used for access to the
predicted values and the residugls from the
fitted line.
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The MACRO WT REGR includes a scatter of
the original dependent variable (Y) against
the independent variable (X). It provides
plots which allow the user to examine the
residuals from the analysis and thereby judge
the effectiveness of applying the techniques
of weighted regression to the data. A list-
ing of the original variables with the scaled
predicted values and residuals is included,
This transformation back to the original scale
of the data is carried out in statements 16-19.
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i STATLSFICAL ANALTSTS

NOTLs THE JOB $DwWTS HAS BEEN RUN UNDER RELEASE The2 OF SAS AT WIRGINIA COMMONWEALT

! HACHY WT_REGQR
2 PROC 50RT DATA=OAIGY WY I0¢

1 PAGE SSAT DATANETGHTS? BY 101

H DATA TRAWRI

5 HERGE ORIG WE PGHTS G

% BY toe

? WaSaRTINTH}

8 2TuE

E] Bt

10 o, 1=K

Ll FROC BCRTTERT

12 FLOT XY » wpoEmTS

13 PROC (LM

ia WOOEL, 2 = 9_0 4_L # WOINT &1 B3

15 QuTiA DUTERRED PRECICTEDIZ_MAT RESIDpaL~Z_RESTON
ik DATE BACKE

37 BET BHEDE

1a Y_WATRWeZ_HATS

19 Y_RES IOy =Y_Hat)

21 PRI PRINYE

L VAR TD WY X Y Y_HAT Y_RESTDN

a2 PROC BLATTEMI

23 FLOT XF7_RESIOm*I? / nPOS=TSE

2 BROC SCATYERE

5 FLOT X#Y_RESIO='YY 7 WPOI=PHI

- a

erF DATA ORIGE  INFIT 2 15 ¥ Bm18 [D 11-129
2 cARpRL

WOTED DATM SET WORK.OWIG HAS 35 CBSFRYATIONS mMD 3 VARIARLES.
WOTEs THE DATA STATEMENT USED 0.41 SECONMOE AND 34K,

64 DATA WEIGHTSS 1Néu‘l 10 why
65 CAGSDES

NETEN DiTh SET WORKL.WEIGHTS HAS & DASERVATIONS aAkD 2 waR ThBLTS
MOTEN THF DATA STATEMENT USED D.l& SECOHOS AMD 96K.

T2 +
13 wT_AFEA

NOTEZ DATA SET WORW,GRTO MAS 35 DESFRVATIONS AND 1 YARIAGLES.
METEr ThE PRpDCEDUGE SORT pSED 1.3h SECONDS ash 110K«

WOTES DATA SET WORK, WETGHTS HAS & DASERVATIONS AMD 2 WARTABLES.
HOTEN THE PROCECURE SORT' LSED .8 SFCONDE AND 11AK.

HWOTEY DATA SET WORK,TRANS ARS 35 OBSERVATIONS AMD A vak[am rg,
MNOTE1 THE DATA STATEMEMT USED 0. 37 SECONDS AND 104K.
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SYATISTICAL MANALYSES SYSTEHW
ons w nT k A 1_MAY ¥_RESID
L 1 1 1.15 .59 0.57)@ Lol ]
2 1 1 1.0 290 16354 =y 504
3 3 L3 1,88 2.88 244090 -, 03y
4 3 'i 100 2,67 2,4990 =l 0290
5 k] 2 1.0 285 2, 4990 =0 03%0
L] 3 2 e 247 Evb990 n.0a18
T 3 ? 3,09 2.08 224090 .18
a 5 &5 54 .97 T.0877 5128
9 5 4 5,38 L Se4321 -, 0031
14 ) 5 5.40 4,31 Lpreny =1, L2681
Ll 5 25 5.40 4389 5,458) = el
12 s s 5,85 5.2 5.5135 =h.3035
13 T -9 1.7 Tata BL 0383 w183
is T &9 .80 9.81 8.2132 L3988
s 7 -9 7.8l 5P A PRE6 —L+rass
16 T % .05 Tl 2.27H4 Tak3H
LY T -9 T.AT 9.8 222736 L5264
1] T -9 1.l 9,41 2.1295 Lab70S
19 T el T4 L1 1] Be3THO 9 LP0
240 L a1 5.8 AT S bl =, L8]
#y & a1 3,47 Li,es VubTRI 1.7TT%
23 - a1 .11 17,14 H.T1E Fou33g
23 L a Filk Li.5h 9. 1925 1,778
6 v o .18 e s 9.7759 B,BTAS
5 ] a1 9,37 10,64 1040187 0,6233
28 18 100 .t P18 1049357 =1.1557
ar 1o 1 19,1¢ 2,39 LO.9%7E 1.4a28
20 L len ig,22 Li.0a 10.9%22 8.0368
29 18 jom 10,28 800 10,9922 =2, 9932
3n 14 Taddh 145,22 Ly 19,4832 0, 9088
3l jul 1 10,18 0,68 L3 9TE -2 20T2
3 18 194 1,50 Ta?s L1a3148 G
a3 1 108 Lo,23 13 ek 110047 k]
e L 100 10,83 L. 19 18,7749 0SBk T
¥ in 14 10,23 T 1Lah0s? =1.074Y
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