UNIVERSITY OF ILLINOIS
DIGITAL COMPUTER

LIBRARY ROUTINE K 16 - 263

TITLES Modified Multiple Regression Analysis (DOI Only)
TYPES Entire program :
DESCRIPTION: This routine, which is a revision of K 1k, will

calculate and print any or all of the following:
(1) Zero-order correlations,
(2) Covariances,
(3) Means and standard deviations,
(%) Multiple correlations with associated regression
weights, both standardized and unstandardized,
(5) The standard errors of the regression weights and
the standard error of estimate. ' _
This analysis can be done on any subset of the variables
on the data tape, and in addition, the user has a '
choice of five transformations that can be made on
the variables. :
This routine differs from K 14 in that the raw scores
are stored on the drum. For repeated use, this routine
is preferred as it is necessary to read the data once
only.
CAPACITY: 52 sample size

ps total number of variables on tape A

n: subset of variables used in the analysis

s(p+1)<81373 p<503 n<22; s>n+1l

METHOD OF USE: o Stops
1. Master tape ' 24012
2. Parameter tape, Type N 24113
3. Data tape 24012

There are two types of parameter tapes:

(1) Type N directs the computer to read data from tape,
store information on the drum, and compute.

(2) Type J directs the computer to read from the drum
and compute.

Any number of Type J tapes can follow step 3 above



PARAMETERTAPES,‘TYPE
N AMD TYPE J:

and each vill stop on 24012,  The data on the drum
can be replaced at any 23012 stop by reading a Type

N tape followed by a data tape as in steps 2 and 3

above. -

Type K. and 'Iype J parameter tapes are alike in every

respect except for the final terminating symbol which

for Type N is an N and for Type J is a J.

The first section of each parameter fape must contain

six parameters, s, n, f,l, k, and j. These are

punched on tape with terminating symbols as followss
sSaNfFLLEKKJJ

(The terminating symbols, S and K, can also be

punched as - and +).

(1) "8” is the sample size or the number of observatiom.

(2) "n" 1is the number of non-eliminated variablesj 1.e.,

the subset selected by the parameter tape for analysis.
(3) "f" 1s the mmber of decimal places for the zero-order
correlations. To suppress this print-out, set f = 0.
(4) "™ is the number of decimal places for the covariances.
To suppress this print-out, set f = 0.
(5) "k" is the mumber of places for the mmltiple
correlations, the standardized regression weights and
their standard errors. To suppress this print-but,
set k = O.
(6) "j" is the mumber of places for the standard errors
of estimate, the unstandardized regression weights, and
their standard errors. To suppress these, set J = O.
The second section of each parameter tape comsists of a
sequence of 1's and 0's punched on tape in the
following way:

00101011 space
These digits correspond to the n non-eliminated variables.
The 1's specify that these variables are to be A

‘considered successively as dependent, with the other

(n - 1) variables in the subset as independent,
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variables. In the example sbove, the third, the
‘fifth, the seventh, and the eighth would be treated
in twn ss dependent variables. The Bequence is
terminated by any fifth-hole character such as a
Space, a carriage return, or a delay. It is not
necessary to punch 0's after the final "1™ in the
sequence., As an example, if only the first variable
is to be ccméidered as dependent, then punch only

a "1® followed by a space.

The third section of each parameter tape is the
1dentification. This can be a name, a date, a
problem description, or any combination of teletype
characters whatever except single fifth-hole delays.
This portion of the tape is reproduced exactly as a
heading for the results. It is terminated by a

An exsmple of such a heading

 single hole delay.
follows:

4/1/59

PROBLEM NO. 17 Single fifth-hole delay
If no heading is desired, punch two fifth-hole delays.
The fourth section of each parameter tape specifies
the transformations to be made on the variables and
whether a varisble is to be eliminated or not. This
section consists of a set of p signed integers where
these integers correspond to the numbers on the data
tapes If x is the variable, the meaning of the
integers is shown in the chart belows

Integer Mesning
+0 Eliminste x
+1 X is unchanged
+2. X is transformed to x2
+3 X is transformed to x3
+i x is transformed to the square root of x
+5 x 1s transformed to 128X

10

(Notes x must be positive for the +4 and +5
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transformations, and x must be greater than
10710 for the +5 transformation.)
The set 6f signed integers must be terminated by an
NN for a Type N"paraﬁeter tape and by an NJ for a
Type J tape. An example may be as followss
+1+0+0+1+1+1+2+2+0+ 1NN

DATA TAPE? The p variables are punched on tape as signed fractions
with an N terminating symbol after each of the s
observations. If an F is punched instead of an N,
the computer will stop on 3012K. An additional
section of the data.tape can be inserted in the
readery by raising the black switch, the problem
is continued.

SCALING OF THE DATA* The data are read from tape as signed fractions.
Locating the decimal point ih the unstandardized
numbers can be confusing unless all of the variables
are scaled by the same constant.

If the scaling constant for all x, is 107%, then
the scaling in the results is as follows*
(1) The means, standard deviations,'and the standard

error of estimate are scaled by lO-Z,

%, and
(3) The remainder of the results are unaffected.
MATHEMATICAL FORMULAS: Let the jth observation of the ith wvariable be Xij'

(2) The covariances are scaled by 107°

g« 1,2, ~« 4,8 i, ki1, 2, «es, 1

5 X
The means x, = L Ll
: J=1 8
The Covariance: 8 X
Cpp = L X9 Ry %, %
J=1 8
The Correlation Coefficient: c




THE RESULTS:
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The Standardized Regression Weight:

ik
b;k =' ii - ,k:l, ...’n
vhere r'¥ {s the (1,k) element of the inverse of the

correlation matrix.

The Standard Error of the Standardized Regression Weights:

J L Kk (12
sb’fk - (s - n) (:11)?

The Multiple Cerelation Coefficient:

1
R =|1 -
1 11

The Standard Error of Estimate:

3
Sy ‘Jcn @ -g)

The Unstandardized Regressidn Weights:

C
bk = ik
N

The Standard Error of the Unstandardized Regression
Weights:

ik kk ik

The f"orin of print-out of the results can be
11lustrated by an vexa’mple. For a problem with
four varisbles, the ;érint-out could appear as
follows. The mean aﬂﬁ standard d‘evi'ationsv are
always printed to niné places.
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_ +.00i59Nﬂf
- +.055955%

Lo |wesom  soomovs| artances
Carrelations o |+0¢ o+ Coveria
o . 41:g§§§§§§. +:ggggsg%; - o

Pyl : 3
Ml 00301550k  +.00204625
00554800

r‘é—'ﬁ' 'OM »e
b o +0. : - *nml”
4 |+1:0000000  +.0033500

. .
+.218150000  +.117765986

Moams — o :m ::5513753217; ~——Standard deviations
+.105000000 +.057662813

o +4043813563 w——Standard error of estimate.
- ++928P1T019 «a——Multiple correlation

mﬁ" -1.oooooooo +.000000000 -1 .00000000
-o.53097k20 +.0T629333h ~0.664809T72 +.1366
+2.92808434  +.3%228396) +1.29216327 +.146636873

~0.T2196344 27781 «0. 141
Constant ter-;____*.|+o.1600h1§§| ’ 3

Unstandardized Standard Standardized Standard
Regression Weights Errors Regressioms Weights PErrors

DURATION: The chart below may be helpful in making time estimates.
These are average times for typical problems. If the
number of variables, p, on the data tape, exceecds the
number selected for the analysis, n, by a lsrge amount,
the reading time should be increased proportionately.
Also the number of digits on input and output should
be taken into account.

TIME IN SEC.XDS

Variables | Read Time (5 Digits) [ Calculation | Printing Time (5 Digits)
n Type N Type J Invert R R Cov. Reg. Weighis
5 25 s .10 s I 3 B n
10 .2 s 22 s 10 10 10 8
15 .88 s A% s 18 20 20 12
20 1.30 s .70 s 35 35 25 17
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NOTE 1¢ If the master tape stops on FF from location 378,
the sum check has failed indicating the tape has
been read incorrectly.

NOTE 2: If the number of variables, p, in any row of the
data tape does not agree with the number of integers
-on the parameter tape, the computer will stop on
FF from location 12J. |

NOTE 3¢ If a drum error has been made, the computer will
stop on FF from location O6N.

RT: 1/13/60

DATE April 6, 1959

ROUTINE K 1% BY G.H. Golub
REVISION BY V. West
WRITE-UP BY K.W. Dickman

APPROVED BY, &fﬁ A ﬂéégg
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COMPUTER ORDERS AND NOTES: °
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This routine is a revision of K 14. Changes
in X 14 are shown below.

I5CATION  GRDER NOTES
e S
Subroutine B Camputes means and cross-products divided by s.
205 5 50L 26TL Remove stop
215 8  26371F OOF Transfer to read final term. symbol
Routine H Read in data and perform transformations
275 505083 50L Same
276 265k 2629TF Transfer to new tape stop
290 15 MIF 22219F  Bypass old tape stop
291 16 2611L 0016L Same
297 22 Lo13F 101285
298 23 30298F 26366F Stop on F; transfer to store on drum
299 24  1sp1sk  LOGF |
300 25 Lor L3F Stop on FF if p variables on data tape do not
301 26 36302F FF18F agree with integers on parameter tape
302 27  263T2F. OOF
303 28 LJ12F  3637L Same
00366K
366 0 L5328F 0020F
367 1 LeLt, 46151,
368 2 JO50SJ 502L Store data on drum with Y 1
369 3 2659 00108087
370 4 OOF 26299F Transfer to test mumber of variables read
371 5 h1251, 26181
372 6 L5328F 14585
373 7  F43L 4o3L, Increase drum address by p + 1
374 8 F525L  ho25L Count rows
375 9 LOLF 362T5F Test: S rows?



Sum Check Change
I50F6 89289
2418K

TOCATION ORDER NOTES
Abs. Rel. '_ _____ .
376 10 2210L I512L
377 1L hO2T6F 222T6F
5718 12 2613L OCF .
379 13 505087 %013L Read from drum using Y 1
380 1k 2689  0010808T
38 15 OOF F5328F
38 16 IA585 IM1kL Increase drum address
385 17  MOINL 262TTF  Transform rov
38k 18  I523L  BOR15F
385 19 81kr  LO02kL Read terminating symbol
386 20 3621L 243¥ Stop: end of parameter tape
387 21 I5%8F O0020F
388 22 k615L 2210L Set mmber of varisbles to be read
389 23 26SF  OOLF :
390 2k OOF 001 3F
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