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The use of MLR as a general model-testing system has,
over the last few years, provided the user with a powerful,
flexible research tool (Newman, 1976' McNeil, K.; Kelly,
F.; McNeil, J 1975). Except for the most simple cases (e.g.
two or’' three variables), MLR has, unfortunately, been
limited in application to those who have easy access to
a large computer, or at least to those who are in contact
with individuals who have such access. Thus, the smaller
agencies, private practitionefs, consultants, schools and
the like may wéll have information which coulq_be evaluated
by MLR but is evaluated (if at all) by more téaditional

statistical procedures which may be inappropriate for the



research question being asked, or suffer from insufficient
power to discriminate real differences (Roll, S.; ﬁoedt,
K.; Newman, I. 1979).

o The program below was written to allow the occasional

'user of MLR to take advantage of the features of the
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*Texas Instrument ‘TI~59 handvheld programmable calculator.
The program may be recorded on magnetic cards which are
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supplied with the calculator; “at the time of this writing,

the instrument‘sells for approximately $225 00.

Once so equipped, the user. may then perform up to
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seven-variable regression routines with unlimited replica-
tions - since all other regression routines for hand-held
calculators manipulate at most two independent variables

the gain may well be worth the cost.

Definitions: string - one ordered series of data (X;,
x2. L] .Y)
set - K strings, where K = number of repli-
cations or subjects
vector = K replications of each variable;

e.g., all X, scores

Description of Program
A

This program takes ordered strings of data and 1)

creates a raw-score sum-of-squares-and-cross-products
matrix (SSCP), 2) provides a fast, efficient method of
constructing a correlation matrix from the SSCP matrix,

3) computes means and standard deviations for all variables,



4) calculates slopes and intercepts for any combination

of two vectors taken as a X-Y pair, 5) provides a least-
squares solution for a multiple regression analysis,

where predictor variables (N = 1-6) are regresséd on one
criterion, then computes fegression coefficiepts (raw=-score)
-for these prédictors, aﬁd 6)vcompu£es Rz,-the varianée in
the criterion accounted for by the linear combination of
predictors, Input data may be any combination of discrete

or continuous variables.

Limitation, Error Recovery, Notes

l. This program uses the matrix-inversion method of
calculating the regression coefficients. If a singularity
(determinant = 0) exists In the data, computation of the
coefficients and R2 will_;esult~in‘seriousLerrqu. Means,
standardldeviationé, s;oées,;inte;ceéts and ;ndividugl
correlations, among‘scéré‘vectors may be calcﬁlated without
error, However, the user is encouraged to examine the
data fér "logical" perfect corre;ations (e.g. 1 if male,

0 otherwise, etc.). If the optional TI prinf cradle is
used with this program, the determinant of the SSCP matrix
will be printed and may then be easily examined.

2. Program execution of each sgring (Xl, XZ...Y) of raw
data requires approximately 10 seconds per variable.

3. Error recovery before the final variable of a string

is entered with the R/S Key merely involves pressing SBR Y*



and re-entering the string beginning with the first variable.
If an error 1s discovered after value Y is entered in the
calculator with the R/S Key, the matter is considerably more
complicated;waecovery now?involves expanding that parti-
cular data string into its own SSCP matrix and subtracting each
value from ‘the corresponding memory location in the ‘cal-

culator.‘ This process is so lengthy and error-prone, 1t
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is recommended that the user press ﬁwand start over.

Note that the use of the optional printer greatly reduces
the change of key punch error. “

4. Note that it is not necessary to perform all steps

if only regression coefficients'areirequired - the user may
jump directly from step 7 to step 19.

oL
4 Es

On the following pages aﬁpears the'program. *TI-59 is a

reglstered trademark of Texas Instruments, Inc.



STEP ENTER PRESS DISPLAY - COMMENTS

STARTUP _ , T
1. Repartition calculator 8 (2nd) OP 17 319.79 320 pem steps/80 memories
2. Load side Afcard 1 into Bank 1 |} 1 RST 1 . - Bank 1 read from side A of card 1
3. Load side B/card 1 into Bank 2 | 2 — 2 Bank 2 read from side B of card 1
DATA LOAD \ '
4, 1initialize - _ E (current) clears memories and T-register, resets
: SBR counter
S. Enter # of predictors N A 0 -N=<= 6
6. Enter predictor raw scores in Xl R/S —_— at Xn ’ calculatof will process the set of
order; e.g., , X2, X ...Xn, XZ R/S —_— scores. display will blank, then display K,
then criterion scorTe (?) which . . _— - the number of that data set (where K =1, 2,
is defined as X * ¢ _— 3,... K = number of sets of scores)
n+l X R/S K
n+l
7. Repeat (6) until all
replications are entered
TO COMPUTE CORRELATIONS
Perform steps 1-7 first.
8. 1initialize correlation sub- o
routine — B 0 r3;j = correlation between variable i and j
9. compute T;j i R/S i enter data so 1 &£ j; e.g. (1, 2) not (2, 1).
j R/S T3 note: j< n+l where variable n+l = y, the
criterion variable, thus, with 2 predictors,
1,3 would calculate correlation between
Xl and Y
10. To compute additional cor-
relations, repeat 8-9.




STEP ENTER PRESS DISPLAY COMMENTS

MEANS, STD. DEVS., SLOFES,
INTERCEPTS, X, Y
11. Perform steps 8-9 first.
12. Compute i& -— R/S i& mean of 2nd variable entered
13. Compute'i1 -_— _R/S ii mean of 1lst variable entered
14. Compute SDj ' _— R/s _SDj standard deviation of 2nd variable entered .
15. Compute SDi . , -_— R/S SDi standard deviation of lst variable entered
16. To compute slope and intercept

of ij pair - perform steps

8-9 first, then: _— (2nd) OP 12 a intercept, a

— Xst b slope, b
17. Compute‘? from X ‘ X (2nd) OP 14 Y estimate of Y computed from X
~ ’ A

18. Compute X from Y -~ s B 4 (2nd) OP 15 X estimate of X computed from Y
CALCULATE REGRESSION COEFFICIENTS
19. Perform steps 1~7 -first -
20. Save raw-data matrix on &%

magnetic card 3 - insert side A} 3 (2nd) write 3 Bank 3 written on side A of card 1
21. Insert Side B ' 4 ~ (2nd) write 4 Bank 4 written on side B of card 3
22. Read side A of card 2 into

“Bank 1 ' 1 RST 1 Bank ‘1 read from side A of card 2
23. Calculate regressibh L 11— | c a constant (aou)
. coefficientss _ RS ) _ regression coefficients for X1

2. '] ! )
CALCULATE R~ _ : . ' K
24, Calculate regression~ =~~~ -~ = -I-R/S. a, <| -~ regression coefficient for X
“-eoeffictents first N ) Note: press R/S until a "0" appears in the
- - R - o display—this insures all coefficients are
calculated and stored in the calculator
memory




STEP ERTER PRESS DISPLAY COMMENTS.

25. Read side A of data card AL N e

3 into Bank 3 3 -— 3 Bank 3 read from side A of card 3
26. Read side B of data card 3 ' T o :

into Bank 4 4 —_— 4 Bank 4 read from side B of card 3
27. Read side B of card 2 into

Bank 1 » 1 —_— 1 Bank 1 read from side B of card 2
28. Calculate R2 —_— Rz proportion of variance in Y accounted for

D by the linear combination of predictors
£uy |- ‘
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'SIDES A & B, CARD 1

LOC |CODE KEY COMMENTS LOC {CODE| KEY COMMENTS LOC {CODE! KEY
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SIDES A & B, CARD 1 (cont.)

¢ 1977 Texas Instruments Incorporaled

LOC KEY COMMENTS LOC |[CODE KEY COMMENTS LOC COMMENTS
lbo cQ 72t | SRR 270
Rce ag| 1/x
e Y2 | STO
sTO ob| O6
o7 43 | ReL
SAR 226(00 | OB
1/x 42 | STO
STo o3| ©3
o 4 6 | TO
RceL 7% [ 2+ ,
e A 76 | LAL »o0
STO 96 | WRT
oo 43| Rel.
S8R N4 7
V/x 4| STO
STo 0| o) o\
06 o7 7
Rece ol A
5Q PS5 | +
o 0‘- :3 RC.L- )
, 9| 69 240
) s¢| ) |
x&t 1Yo | ©Te | -
Reu leo| 60 | ..
ca 73| Rew_ |
ExR 2¢eloo | ©O
WART Yyi| STo
| &P |lox|l &
-0 ®7{ 7 .
STO. o'| I
140 o7 eS| + 30
Ret |43 | RCtLe -
6q 63| 68 y AN T
|aro sl ) " BEND |oF cAako 4.
®o 42| ST0 s B
S8R 2¢0|o0 | @O o o
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STo oo | ®O ,
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. o7 42| STO
S8R . |e3] 03
Vx - et | GeTo |
STO 260/ 9% 2+ |
o2 176 sz
Rct 79 +
68 éa| oP
: STo ‘3| 13
atoe 7 Qa| PRT
cL al| R/s
eq 74! Y
STO aq| PRT
(215 At R/s




SIDE A, CARD 2

KEY

LOC ICODE] KEY COMMENTS LOC ICODE| “'KEY COMMENTS LOC [CODE; COMMENTS
000/76 | LAL. S o) R
3l C ¢ | sSvm |
25| CuR 79| 74| .
¥g| Exe 6a | op
69 £9 20 2.0
32 Xat ckoju3 [ Ret | Nt L. .. .
a5 | CLR r&: NI & I
k| ¢ 167 E®R
o2 2 o lqYe | Som
. 142 | STO 6! | &To
omolel | 6! S| EE - e
32| X2 T 76 L8 R
8S | &+ . 4 | Som IR
ol S R 128| CLR | ..
s¢ | 3¢ | PeMm”
2L | 9To oy0lo| O 2 3
1 79 RYi) | <
3e | Pem let i & . - y
1ot | @\ 36| Pem = :
71 |SBR. {e2] &2 ° :
026/25 | CLR e | AL -
o. l t 7‘ LB"! . SRR
32| X% eS| x .. o
24| 74 - o2 ON
42| STO eso|ql | R/s -
01|07 lay | RS
A | Pom 172 8T
o2 | ©2 ’ |1 &1 ..
3] & ol | . .
030/ 61\ { ldy | Spm
Qs | ¢/~ j6t | 61
42 0 6l | &6TO
m| 79 és!| %
ovr| 7 Q2| RTN
ol { o490 o
qa2a | STO .
go 0'0 EuD |OF $ipE A
{ . am
al | pem Ggaa@d 2.
Of6loa| © a. .
¢ D -
96 | LGBL . N e
s, &g -
75 | RCaw ) 4
o0 | 0O
36 | PGM
o2l 0o
| R/s
3| Reew
oS} 09 o7
7| -
ol {
s¢i )
32| Y&t
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SIDE B, CARD 2

977 Texas Inglruments Incorporated

LOC ICODE KEY COMMENTS LOC |CODE! KEY COMMENTS LOC |CODE; KEY COMMENTS
M- S0l S "l A
36| Pem 76| LBL ;’2 pém
el ot 49| PRD o3| 03
Z} S8R 43y | ReL. 2] A
s c"'ﬁ 667 729 7% | 8L
‘_I” %C-‘ 25; 7+ 38| Siw
ss| + 2| 2 Z'IB ﬁc‘*
43 | RCL &4 ) 3% | PemMm
10/0%! ©4 42| STo nolps| o
&Y ) o0 | oo 91| R/s
4L ©TO 43| Ree ler ]
f-', C>7l 2| 71 22.| Iwy
a3 | x* o4 | Sum
o 2 70 55 4 so| 2o
41| STO wy | Reew 2% | CLR
31 o2 0% 0% 32.| X8t
3| ReL 6d | ) ¥g | E¥x¢,
741 7?9 Q| +/- 30| 30
20|92 STO o5 | + 80|67 | 2@
of| o4 73| Rcam so | Ix]
43 | RCL oo | €0 lve | Bye
74| 714 s¢| ) 3 | 30
25 | + 41 | STo 32| xgB ¢
oq| @ 806/00 | o0 p ?
s¢ | ) 13t Pom d4 | Som
42| STo ol | o el | 6t
ey | O3 M | SaR €l |@To
76| LAL 2§ | CLR 3¢ | SINn
30{37| P/R 43 | Ree nol2t | LéL
13| RC K M| 71 SO | x|
s | 03 213710 #s | Ret
65| x 30| %o 71| 74
43 | RCL . |43 ]| ReL Yo | &To
ol | OlI 90|{c0 | ©CO 30| R0
s¢| J (38 1/ ot| |
a¢ | +/- ¥2.| STo 36| pem
A 4] Smx 00] oo 3| &3
oL O 1oé| 6 17| &
Yo6a | ©P o3l 3 30|26 LOL
|34 J¢ |42 ] STO 160 | D&
{48 | Ree let ] &t |73/ Rew
oW | O o) 7 0] 71
67| Ex o] 2 36| Pem
“3 | PRD leoj 42| STO o3| o
lea | or 7 al| Rfe
2.1 22 10} ! ol ]
c% gc: _‘ 36| Pem 22 INY
- - ©
s0[85| ¢ ."3 | ?\3 isem |
ol { 43| RCL
sy ) >4 qQ
Y| Sum YA M
03| o6 o3| O3




SIDE B,  CARD 2 (cont.)

LOC

KEY

COMMENTS .| [LOC IcODE] KEY COMMENTS || LOC [CODE| KEY | COMMENTS
66i{30! 330 : : - ‘
25| C.eR
32| X&t
4% | EXC
30| 30
67| E®R 220
Q0| &RD
4e | B¥XC
30| 3o
32 Yot
120 | L
gd | Svm
1 70 -
6! GTO ' i
6o | DG s ¢
76| Lo’ :
80 | GRD N
3% | Pem .
0% o3 - N
9| &' [
0|01 | )
at PG”
03 O.§
L o DA
36| PeMm |
o3| 03 .. .
9| R/S -
¢3 | Rcu
oo ! ©0
90! | =
Y.| 70
e | 0O
60| ©
o0 o
o3 3
os| 8§
07, %
o0 o
00 (7]
00| o0 o
oo| ©
o0 O
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0| » O
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