STATISTICS PROGRAMS
for the

PC-2 POCKET COMPUTER
!

ALFAGRAFICS



) 1982 by ALFAGRAFICS, San Diego, CA 92138

leproduction of the content of this book, in any manner,
vithout express permission of the publisher, is prohibited,
Vo liability is assumed with respect to the use of the
nformation herein.

[rademark credits:
PC-2 POCKET COMPUTER is a trademark of
Tandy Corp. /Radio Shack.



Introduction
PROGRAMS

I.

II.

1II.

Distributions

CONTENTS

Continuous distributions

1.
2.
3.
4.

5.
6.
7.

NORMAL DISTRIBUTION

(341 steps)

CHI SQUARE DISTRIBUTION (588 steps)

t DISTRIBUTION
F DISTRIBUTION
DISCRETE TESTS

Combinations
Binomial

Fisher exact

Data Analysis

DICHOTOMIES
8. 2x2 Tables
9. 2 Group Designs

ANALYSIS OF VARIANCE (randorized groups designs)

(866 steps)
(999 steps)

(716 steps)

(1134 steps)

10. Equal or unequal groups; one factor

11. Two factor design, equal group sizes (916 steps)
12. Two factor design, unweighted means (1733 steps)

MULTIPLE CORRELATION

13.

From raw data

(1405 steps)

14. From correlations (763 steps)
Utility Programs

15.
16.
17.
18.
19.

ALPHABETIZE

(479 steps)

SCORE DISTRIBUTIONS (862 steps)

QUIZ AVERAGES
GRADE AVERAGES
SCORE AVERAGES

(989 steps)
(1187 steps)
(681 steps)

10
12
14

16
16
16

18
18

20
22
24

26
28

30
32
34
36
38



INTRODUCTION

Two university level statistics professors and an inter-
nationally known measurement specialist have combined
their talents to write these USER FRIENDLY programs
for ALFAGRATICS. Between them, these scientists have
over sixty years' experience, and have served as re-
viewers and/or members of the editorial boards of some
of the most prestigious journals in their respective fields.
They have also authored many original articles in the
field of statistics and behavioral science.

The programs in this book are designed primarily for
the research worker in behavioral science, and second-
arily for the teacher in these fields. The programs may
be divided into three main classes. ,

The first class of programs are the distribution function
programs, #1 through #7. They have been written with
the primary goal of being as accurate as possible. Thus,
the direct and inverse normal, chi square, t, and F dis-
tributions are written so that the obtained probabilities
will be in error no more than one unit in the ninth decimal
place. Within the limitation of accuracy, the programs
were written to execute rapidly. The equations for the
direct distributions are based primarily on equations in
the U. S. Department of Commerce Handbook of Mathe -
matical Functions, edited by Abramowitz and Stegun
(Vol. 55 of the Applied Mathematics Series.) The inverse
functions are based on Newton's Method, and on other
approximation methods developed by the authors. Thus,
the inverse distributions are considerably more accurate
than those generally found on much larger computers.

The second class of programs are the data analysis
programs, #8 through #14. These encompass the most
common one and two factor randomized groups Analysis
of Variance designs and Multiple Regression designs.
Statistics based on 2x2 tables , such as chi square, and
the contingency, phi, and tetrachoric correlation coef-
ficients, and statistics based on two groups, such as
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the t test, and the point biserial and biserial correlation
coefficients, are also included.

The third class of programs are general utility pro-
grams of use to the instructor; #15 through #19. These
include a program for alphabetizing a list of names, a

program for determining the frequencies, centile equiva-
lents, and normalized T scores for a set of raw scores,

a program for finding the average or weighted average

per cent correct on a series of examinations, the average
or weighted average of a set of raw or converted scores,
and the average or weighted average of a set of letter

grades. These programs can be used in setting up
classes, averaging grades, and determining relative
standing of class members, as well as in providing feed-
back to students.

The program for averaging letter grades can also be
used to determine a student's grade point average. The
program is set up on a standard 4.0 grade point system,
but provision is made so that the program easily converts
to any other grade point system, simply by entering the
number of points for a '""C'" and the number of points for an
"A'" when prompted by the computer.

Seventeen of the nineteen programs were written so
that they can be run without the use of any peripherals
whatsoever -- i, e. - with the basic pocket computer,
without extra memory and without printer or tape recorder.
Many of the programs contain an option that allows you to
print out the results on your command, in the event you
have a printer. Even those programs which don't print
the results can be easily modified to provide hard printed
copy at the printer simply by replacing the "PRINT" state-
ments with "LPRINT" statements,

All of the programs have been tested in various ways;
such as entering problems from standard texts and check-
ing the results given by the computer against those given in
the text; entering distribution values and checking the re-
sults against standard tables, and even occasionally by
checking the computer results against work done by hand.
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As might be expected, often when discrepancies were found,
it turned out to be the hand-worked examples that were in
error. In fact, we even found a few errors in standard
texts!

The Analysis of Variance programs and Multiple Re-
gression programs follow the terminology found in most
standard textbooks. However, in writing the programs,
the texts used most directly were: Myers, Jerome L.,
Fundamentals of Experimental Design, 3rd ed., Allyn and
Bacon, 1979; and McNemar, Quinn, Psychological Statis-
tics, 4th ed., Wiley, 1969.

The layout of the programs is very simple. The left
hand page gives the equations, purposes of the program,
etc., and gives a worked example for each possible use of
the program, The right hand page gives a printout of the
program.,

This is the first edition of these programs, so natural-
ly there should be ample room for improvement. If you
can think of any additional information, prompts, etc.,
that you would like to see incorporated in the programs,
please feel free to write ALFAGRATFICS, and we will try
to incorporate your suggestions in future editions. If we
incorporate your suggestions, we will give you credit, and
also give you a copy of the revised programs.

If you can think of ways to increase the speed and acc-
uracy of the programs, or to increase the speed without
sacrificing accuracy, we would like to hear from you, If
we use your suggestions, we will give you credit in our
next revision, and will also send you a complimentary copy
of the revised book.

Incidentally, our book is being revised constantly, We
originally had sixteen programs, and these have now been
extended to nineteen. We are writing new programs all
the time. We will try to keep you informed regarding any
new programs that become available. Also, we would be
happy to hear about any types of programs you would like
us to write. We want to be as helpful to our customers as
we can, '




We hope the programs that follow will be useful to you.
Happy computing!



NORMAL DISTRIBUTION:
Direct and Inverse.

-Z% | e dt
= - £ - = ey =
/—'F(Z)— lv—z—fr: ’ P P(Z) m_.’o

Zz"il

Computation: P(z)=% +F(Z)"Zo 193500 (20t 1)

EXAMPLES:
DIRECT; given z=1,18, find P and Y. (#1 through #8 below.)

INVERSE; given P=,975, find z and Y, (#9 through #14 below.)

" INPUT READOUT ¢ weuT READOUT
1 Z NORMAL DISTRIBUTION:
2 DIRECT (D) OR INVERSE(I):
3 | D[EXTER 2=
4] 1.18 P(1. 18)=8. 809998925E-01
5 | v EXIER] 1.988631194E-01
6|2 . 1.18
7] P 8. B09998925E-01
8 | 1-p [EXTER 1.190001075E-01
9 z NORMAL DISTRIBUTION:
10 | DIRECT(D) OR INVERSE(D):
1 | 1[EXTER p=
2 | .9o15 2=1.959963984
13 | yENTER 5. 84450701E-02
ul|r 9.749999999E-01




I&ogranxhsﬁng{

MEMORY
CONTENTS

18: Y=EXP (-2%272)
732X
28:W=2:N=1:D=2:U=
Zx2
38:N=N+2:D=DXUsN:
W=W+D
40: 1F ABS DC1E-9
THEN 69
58:G0T0 38
68: W=WxY:P=W+.5
78:RETURN
80: INPUT "P="30Q
98:2=(Q-.5)7.4
180:G0OSUB 19
118:2=2+(Q-P)sY !
128:1F ABS (Q-P)>1
E~-STHEN 1088
138:PRINT "2=";2
1489: 6070 218
150:"2":CLEAR :
PRINT "NORMAL
DISTRIBUTION:"
168: INPUT "DIRECT(
D) OR INUVERSE(

1>:";A%
178: 1F A$="1"THEN
80

180: INPUT "2=";2

198:G0SUB 10

ZBB:PRINT "P(";Z; "
=P

218:END

used

used

area below z

desired P

used

used

Hla|<lalB|elxloulolzlzlo=w =z |al=|n|o|o|=]>

Y ordinate at z

Z

Z score

A% -- used




CHI SQUARE DISTRIBUTION: direct and inverse.

(v/z 1

f)enﬂtg Y=F(X) = X

; wheve V=degyees of freedom

202> [ ) C(V/Z)

: o x’(
Doctegral:pepoo= 25 £00[1+ Z Cripurm--cvrzo,

EXAMPLES:

DIRECT: given 4 degrees of freedom and chi square=8.1, find P and Y.
{(#1 through #6 below,)

INVERSE: given 3 degrees of freedom, and P=,95, find chi square and Y.
(#7 through #12 below.,)

¥ INPUT READOUT # INPUT READOUT
1 |GEF] x CHI SQUARE DISTRIBUTION:
2 |[ENTER/ DEGREES OF FREEDOM?
3 )4 DIRECT(D) OR INVERSE(L):
4 | p [ENTER] CHL SQUARE=
5 | 8.1 [EWTER) P(8.1)=9.120170084E~G1
6 |Y : 3.528030865E-02
7 |[EH x CHI SQUARE DISTRIBUTION:
8 DEGREES OF FREEDOL?
9 13 DIRECT(P) OR INVERSE(L)?
10 |1 p=
ju .95 CHI SQUARE=7.814727896
12 |y 2.240889241E~02
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Program listing.

MEMORY

. CONTENTS
18:A=Us2:B=A-1:C= , 248: INPUT "P=";Q A used
X2 250: X=2%UxQ B used
28:Y=Xn~Bs (20AXEXP 260:6G0SUB 18 C  used
o) 2703 X=X+(Q-P) /Y 2
30:1F U>ITHEN 58 288:1F ABS (Q-P)>1 D
49:Y=Y/IN: GOTO 16 E-9THEN 260 E used
2 290:PRINT "CH] SQU F used
50:1F A-INT A=8 ARE="; X d
THEN 29 ' .399:60T0 388 IC; s
60:A=B:GOTO 130 1 318:"X":CLEAR : -
20:Bl=1 PRINT "CHI SQU I used
80:FOR I=1TO B ARE DISTRIBUTI J
90:B1=Bl¥] ON: " K
198: NEXT 1 328: INPUT "DEGREES I
110:Y=Y/B1:GOTO 16 | OF FREEDOM?";
8 ' v M
129:B=B~-1:A=A%B 338: INPUT "DIRECT( N
138: 1F B=.STHEN 15 D) OR INUERSE( 0
5} | 1):";Rs$ P PK
148:G0TO 128 | 340:1F A$="1"THEN Q desired P(x)
150: Y=Y/A/{ T ] 249 R
160:G=1:H=0:E=1:F= 358: INPUT "CHI SQU
U: =0 ARE=";X S
170:E=EXX:F=F+2 ! 360:G0SUB 18 T
180: G=G¥F 378:FRINT "P(";X;" U
190: 2=2+E/G =";P %
200: IF 2=HTHEN 228 380:END Wdegrees olIr.
210:H=2:60T0 179 ——
2208:F=(2+1)¥2%¥X/UX X _chi square
Y ) Y ordinate
238:RETURN 7  used
N A$ - used
B1 - used

11




T DISTRIBUTION: direct and inverse.

ﬁcyu» fr«dm-r. df =v et
Dcnﬂgj Y= £(r) = P("'XU* £ )

Vow P12
Define: o = tam"(.r.)

t Fov evendf: P-4 ¢ 5'"9{l¢-1- Cos™ O+ + 13- “"3)&&‘”‘9}

Zuv=2)
# For df1: P=5t &

A For df #1 ancd odd:
Pzt 1(g + €22 [5in0f1+LcasTor -+ zi-(o3) o vse3])
130-2)
# Note: the t sigw s + f:or positive £,

mnd - for megatwe .

EXAMPLES:
DIRECT: given 8 df and t=2. 1, find P. (#1'through #5 below,)

INVERSE: given 7 df and P=,975, find t. (#6 through #10 below.) .

* INPUT READOUT | # " INPUT READOUT
1[UEr s STUDENTS t:

2 DEGREES OF FREEDOM:

3|8 [ENTER DIRECT(D) OR INVERSE(I):

4D t=

5]2.1 ESIER P=9.655312379E-01

i

6 [DEF s STUDENTS t:

7 DEGREES OF FREEDOM:

3|7 DIRECT(D) OR INVERSE(I):

9 |1 |ENTER] Pu
10 | .975 [ENTER t=2.364624243
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MEMORY

Program listing. CONTENTS
SP:6=h:F=1:0=]:E= 450: 6070 4.8
9 460:6={J1,2 g uscd
60:X=ATN (T,fU:C 478:Y=GX(1+T¥T/U)A used
=C0S Xn2 U172y 28N C__ used
78:1F U/2-INT (Us *U) D used
2)=BTHEN 128 480:RETURN E  used
88:B=2%X/N:]F U=06 5008: INPUT "P=";Q F used
THEN 179 518:R=0 G ueed
90: G=U-1:D=3 520:1F Q).STHEN 54
188:E=E+2: IF E=6 0 . H
THEN 188 539:0=1-0 i
110:F=FX¥E/DXC:A=A+ 548:7=(0-.5)7.4 J
F:D=D+2:G0T0 1 550: GOSUB 59 K oeed
99 560:GOSUB 328 3
120:6=U:D=1 S578: T=T+(Q-P)7Y
130:E=E+2: IF E=G ! 580: 1F ABS (Q-P)>1 M
THEN 160 E-9THEN 558 N
148:F=F¥D/E%C 598: 1F RC(OTHEN 618 [e)
158: A=A+F:D=D+2: 600:PRINT "1=";T: P calculated P
GOTO 138 GOTO 748 c
1608:2=SIN X¥A:GOTO 610:PRINT "t=";-T: { desired P
199 GOTO 748 R __used
179:2=B:60TO 190 620:"S":RADIAN : S
180: 2=2/N1¥C0S XX PRINT "STUDENT T ¢ (or -t)
SIN X¥A+B S 1" U
190:P=.5+2/2 638: INPUT "DEGREES v
200:RETURN OF FREEDOM:"; df
320:1F U=1THEN 449 U W geiven t value
330:1F U=2THEN 468 640: INPUT "DIRECT X __used
349:6=1 (D> OR INVERSE Y f(t) =¥
350:K=(U+1),2-1 CI";Ag 7 7
360: 6=G¥K/ (K~-.5) 6508: 1F A$="1"THEN uag
378:K=K~1 590 A used
380:1F K>=1THEN 36 660: INPUT "t=";u
) 670: T=ABS W
398: 1F Us2-INT (U~ 680: GOSUB S0
2)=8THEN 428 690: IF WCATHEN 720
408:G=G/JN 708:PRINT "P=";P
418:G0TO 479 718:G0TO 749
420:G=G¥{N/2 728:PRINT "P=";1-P
430:G0T0 479 748:END
449:6=1/4N
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F DISTRIBUTION: direct and inverse.

Let:
Viz df, = the summeratov degvees of frecclowe,
V; = df; = the denowcrator degrees of Srecdorre,
F= the obtairted F value. |
Defrre: . ove . L F
VZtVIF ,
3 . - e { ."_2 +vI-¥) _ Wi
For vieverz: Q- xﬁ/ﬁ[" %(I X+t \;l“vz .(vl(-v:) ¢ x)—é]

Forvy even: Q= (1-x) 2 [14 XL (x) 4+ + VIVH2 Y (vitva-4)  JYEZR
z Q ) 3 Aw ez (%) 2 ]

For v, &v, 0dJ; defime o = ran’ 1}"_"/._:)

A(V,): [ Z{©+smecosefi+Fcostos -+ gf.‘t::'—fﬁ_'“")cos"”e]z svayl

S (vi-z)
20 .yas=
i d 2

2( ”‘éi)i Sin©s" 1+ yapt sim> sy QNI (D) o 0BG i3

B(vi,vz): WTT(\T;) 35 (VI-1)
o ;Vizl
Q= 1-AW2)+ B(vi,vz).
EXAMPLES
Direct: Giver df1=6,df2=6 wncd F=3.97; what ¢s _g_.?
CAnswer: see steps 1 through & below:)
Trnverse: guvert df1=3, df2=7 and Q=.05; what ts E7
(Answev: sce steps 7 through 12 beloew:)

¢ INPUT READOUT # INPUT READOUT
1| (DZF] F P DISTRIBUTION

2| [EMTEK af 1 =

3le df 2 =

4|3 DIRECT(D) OR INVERSE(I)

5o |

6| 3.97 [FTER] Q = 0.038348359

7 |BEE) F F DISTRIBUTION

8 | [ETERl dat 1=

9| 3 af 2 =

1|7 DIRECT(D) OR INVERSE(I)

u | 1 [ETE] Q-

12| .05 [ENTER) F = 4.346831384 .
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Program listing.

MEMORY

CONTENTS
18:R=C/2-INT (Cr2 348:1F C<>ITHEN 36 A used
) 0 B used
28:S=E,2-INT (E/2 37¢:B=p:G0TO 450 C  used
) 36€:1F C=3THEN 489 5
38:1F R=PTHEN 68 370: M=MXJXL/K
49: IF S=@THEN 88 380: 1=14M: J=J+2:K= E__used
59:6G0T0 198 K+2 F F value
60: 1=E/(E+CXF): 398:1F K{CTHEN 379 G
COSUB 118 4PB:N=(E-1)/2:0=E/ m
70:G0T0 170 2=1:P=2/1 : S
80: 1=1-E/(E+C¥F) 419:1F E=1THEN 440 use
98:K=E:E=C:C=K: 420:P=P¥N/0:N=N-1: J___used
GOSUB 118 0=0-1 K used
198:Q=1-C1~CE/2))% 43p: 1F N>BTHEN 428 I, used
J:GOTO 460 449:B=1¥PXSIN T¥( Y E——
118:J=1:K=E:L=2:M= C0S T)~E = 3
1 45p:Q=1-A+B AL
128: 1F C=2THEN 168 460: RETURN O used
138: M=M¥K¥(1-1>/L 479: INPUT "Q=";X P used
140: J=J+M: K=K+2: L= 488:F1=0:51=1:F=1 Q tail area, Q
L+2 490:GOSUB 18 R e
150: JF L<CTHEN 132 500:F2=F:52=0:F=F1 ——r
168: RETURN +(F2-F1)%(X-S1 4 se
178:Q=C1n(E/2))%J )/ (52-51) T used
180:G0TO 468 519:GOSUB 10 U
1909:U=J (CXF/E): T= 520:F1=F2:51=52 v
ATN U 538:1F ABS (Q-X)>1 W
208:1F E<>ITHEN 23 E~9THEN S92 T
9 S4@:PRINT "F=";F X _desired Q
218:/=2XT/N 550:G0T0 658 Y
2208:60T0 319 560:"F":PRINT "F D Z
239:1=1:J=2:K=3 1STRIBUTJON"
248:1.=COS TCOS T 570:CLEAR :RADIAN T oves
258: 1F E=3THEN 309 580: INPUT "dfl=";C
260:M=1 590: INPUT "df2=";E 51 used
278:M=MXxJ XL /K 608: INPUT "DIRECT( FZ used
280: 1=1+M: J=J+2:K= D> OR INVERSE( S2 used
K+2 1)";A% AS used
290: IF KCETHEN 279 619:]F A$="1"THEN
388: A=(T+(SIN T)¥( 479
COS T)X1)¥2/1 620: INPUT "F=";F
318:1=1:J=E+1:K=3 630:G0SUB 19
328:L=SIN T¥SIN T 640:PRINT "Q=";Q
330:M=1 650: END
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DISCRETE TESTS: combinations; binomial; Fisher's exact test.

[DEF/c  combinations: C, = L1

RT(-R) 1
[EF)B Binomial: P(R) = C PR(1-p)NR

C \ .C '
F Fisher's exact test: P(A) = ((A+C) A)[(B'H)) lﬂ ; A is the

NC (A+B) smallest
2 | B AtB cell.
C D C+D
A+C | B+D N

EXAMPLES :
Combinations: What is the number of combinations of 200 objects
taken four at a time? (#1 - 4 below.)

Binomial: On each trial of an ESP experiment, the subject must
indicate which of three cards is the chosen ome (P=1/3).
What is the probability of 6 out of ten correct choices
by chance? Six or more out of ten? (#5 -'11 below.)

Fisher's exact test: What is the probability of the data in Table 1
below? What is the probability of an outcome
that extreme or greater? (#12 - 19 below.)

Table 1
A=2 | B=7
=8 | D=3
1] INPUT READOUT ¥ INPUT READOUT
1|[BEF COMBINATIONS : 1 A=
2 | [EXTERY N= 15 2 B=
3| 200 B= 16 | 7 [EnTER] c=
«| 4 EIER) NCR = 64684950 17 | 8 D=
s |IBEF] B BINOMIAL: 18 | 3 [ENTER] P(A=2)=3.215051205E-02
6 | (EHIE] = 19 | (EnTER] P(A<=2)=3.488925938E-02
7110 [ESIER P=
8| 1/3 [ERTE] R=
9|6 [ETIER] P(6)=5.690189502E-02
10 P(6 or more)=
[execute step 1l td ;. 656353196202
11| F 7.656353196E-02
12 F FISHER EXACT TEST:
;13 (A=SHALLEST CELL)
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MEMORY

Prégtam listing. CONTENTS
18:0=1.0:N:B=R 238258:»]3 1o A used
28: 11 B>(A-B)THEN FoUs

LET B=(A-B) 410:F =F +CKPARY (] -P B__ used
30: IF B=RTHEN 78 )P N-R) g voec
40:C=Cxp/B 420: IF R(NTHEN 399 D __ used

S:a-fie]. B=B-1 A3 PRINT "P(";5; " E__ used
60: IF B)BTHEN 40 OR MORE)=";F F
79: RETURN 44p: END G
TIDIN=WAX+Y+2:R=X+ S10: "EUIPRINT "FIS m

Z2:G60SUB 19 HER EXACT TEST I

1205 D=C: N=W+X: R=X: -

Gosus 10 528:PRINT " (A=SMAL J

1291 E=CiN=Y+2iR=2: LEST CELL)" K

"GOSUB 10 530: INPUT "Q=";u N

140: RETURN ? 540: INPUT "B-‘“;’( N

210:“C":PRINT "COM 5508: INPUT “C=";V 1
BINATIONS: * 560: INPUT "D=";2 N used

220: INPUT "No";N 570:G0SUB 118 - 0
239: INPUT "R=";R 28U P=CXE/D . P used
248:G0SUB 10 , DIBIORINT TPeA=TiM Q
250:PRINT "NCR="; ' =
Zg@:EN[IJNT NCR=":C | 6o0: Ui R used
310: "B PRINT "BIN | 818:1F U=BTHEN 788 S used

oMiaL: " | 628 U=~ T

3205 INPUT "N=";N | 638:X=X+] U
329: INPUT "P=";P i gggf;=;+i vV used
240: INPUT "R=";R | P2=2-
358:G0SUB 19 | 66:C0SUB 110 W__ used
360: F=CXPARX(1-P)n | §78:P=P+(XE/D X used

(N-R) 680: IF W)BTHEN 620 Y  used
370:PRINT "P(";R;" B9B:PRINT "P(A>="; 7 used
Y= E y;ny=";e
280:S=R 708: END
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DICHOTOMIES: 2x2 Tables, and 2 Group Designs.

DEF X -- 2X2 TABLES: When frequencies A, B, C, D, arranged as in
Table 1 when possible, are entered, this program computes the chi
square for association, X 2; chi square with Yates' correction, YATES
X 2; the fourfold point, or phi coefficient, PHI; the contingency
coefficient, R(C); and the tetrachoric correlation coefficient, estimated
using the cosine-pi method, R(TET).

Table :1:

+
A B
c D

DEF G -- 2 GROUPS: When the frequencies of Y-val ues for each X group,
arranged as in Table 2, are entered as prompted, this program com-
putes the group means, M1, M2; group standard deviations, SD1, SD2;
combined mean, MT; combined standard deviation, based on N rather
than N-1, SD(N)T; point biserial correlation coefficient, R(PB);
biserial cqorrelation coefficient, R(B), and t-test for the difference
between the group means, T. When all scores are entered for one

group, enter the value "-1",

Note: the number of cases in group

1 = c: the number in group 2= f: the degrees of freedom for t = c+{-2.

X GROUP:
EXAMPLES: ) Y SCORE: 1(=): 2(H)
Analyze the data in TABLE 2, 10 0 2
(see steps below.) 9 0 3
8 1 5
Assume A=100, B=150, C=180, D=90, 7 4 7
Analyze these data. 6 3 4
(see steps below.) 5 8 10
4 5 "9
3 0 1
2 2 0
1 1 1
TABLE 2
[ INPUT READOUT [ INPUT READOUT
T JUEF X ZXZ TABLES 18 |-T ENTER GROUP 2, # 1 =7
ITIENTER T A= 19 |T ENTER F(1)=7
S 1100 ENTER 8= 20 11 ENTER GROUP 7, # 77=7
I 150 EXTER C= 2T |ZENTER F(2)=7
TS| 180 ENTER D= 22 |0 ENTER CROUP 2, # 3 =7
T 90 ENTER X 2 = 37.14233717 ~-- ENTFR REMRINING GROUP 2 DATA —--
7 | ENTER YATES X 2 = 36.07759085 || 23 J10 ENTER F(10)=7
T8 ] ENTER PHT = 2.672612419E-01 24 |7 TENTER GROUP 2, 7 11 =7
T ERTER T IR(T = 2 58TUBSEITEOT 75 |-1T ENTER T=4.958533333
TT0 TTENTER R(TET) = 0.408576253 26 |ENTER SD1=1.706233244
1T TDEF G 2 GRUUFS: 27 |ENTER N2=5.952380952
TZ | ENTER CRODP 1, F T =7 38 |ERTER SD2=2.011580873
5T ENTER =7 39 [ENTER MT=5 590909091
19 [ I ENTER GROUP 1, ¥ 2 =7 30 [ENTER SD(N)T=1.938263087
TS |2 ENTIR (2= ST [ENTER R{PB)=2.467058516E-01
~Z7 ENTER REMAINING GROUP 1 DATA --- 37 [ENTER R(B)=3,161312659E-01
T6 T8 ENIER [FTBY=7 33 |ERTIR T=2.036597107
I7 | T ENTER [CROUM T, ¥ 9 =7
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Program listing,

MEMORY

CONTENTS
10:"X": CLEAR : SO TR A uscd
PRINT "2X2 TAB =5 3 d
LES: 380: INPUT W:CLS é e
20: INPUT ra=";a, " 398:0=A+WXY: B=B+W¥
B=";B, "C=";C, " YXY:C=C+W: 1=]+ D uscd
D="3D 1:GOTO 340 E used
3@:N=A+B+C+D: U=BX 48@: 1=1 F__ uscd
C-AXD: U= (A+B) X 418.PRJNTI §R99P 2 G uscd
(C+D)X(A+CH X (B i1
40> 420: INPUT Y:CLS - H__used
40: X=NXUXU,U: K= 43@: 1F Y=-1THEN 47 I__ used
SAR (X/ (N+X)): 8 o i} J  used
P=U/SQR U 440:PRINT "F(";VY; K  used
58: Y=NX(ABS U-N/2 3="3 d
YX(ABS U-N/2)/ 458: INPUT W:CLS L uscd
U 468: D=D+WXY: E=E+lk M __ used
60: 1F AXB¥CxD=9 Y¥Y:F=F+W: =1+ N used
THEN 88 1:GOTO 418 O used
65: DEGREE 478:G=AsC:H=B-AXAs P used
78:7=C0S (188/¢ C:iH=SQR (H/(C- Q  used
SOR (B¥C/As/D)+ 1) i R B
1)):60T0 90 480: J=D/F : K=E-D*Ds Lk
80: T=SGN p F:K=SQR (K/(F- S _ used
9B:iPRINT "Xa2=";X I ) T  used
180:PRINT "YATES X 498:L=(A+D) 7 (C+F): U used
A2zt y M=(B+E) = (A+D) X T —
T1B:PRINT "PHI=";P (A+D) /7 (C+F) M= CrT—
120:PRINT "R(C)="; Al I =
K S5PB:Q=C/(C+F):2=CQ X used
138:PRINT "R(TET)= .54 Y used
" 519:G0SUB 218 7 used
148: FEND 528:2=2+(Q-P)sY
210: Y=EXP (~2¥2/2) 530: IF ABS (0-P)>1
78 C2%T) E-9THEN 518
220:U=2:N=1:0=2:U= 535:R=(J-G)%SAR «C
2%2 XF)/(C+FO/MN
230:N=N+2:0=0%U/N: 549:S=RxSAQR (Pk(1-
' y=U+0 PXsy
249: 1F ABS 0O<1E-9 5508: T=R¥SAR (C+F-2
THEN 268 )/SBR (1-RkR)>
250:G0TO 238 o6e:wAlr
260:U=UXY:P=U+.5 S7B:PRINT "M1=";G
270:RETURN S8D:PRINT "SD1="3H
320:"G":CLEAR : 539B:PRINT "M2=";J
PRINT "2 GROUP 60B:PRINT "SD2=";K
S: 610:PRINT "MT=";L
320:KA1T B 620:PRINT "SD(N)T=
338:1=1 LU .
34@:PRINT "GROUP 1 BADIPRINT "R(PB)=
BV Qa0 =vs ;
350: INPUT Q:cLs’ 6SO:PRINT "R(B)=";
360: IF Y=-1THEN 48 S
2 660:PRINT "T=";T
678: END
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ANALYSIS OF VARIANCE: equal or unequal groups; one factor,

This program computes analysis of variance summary statistics for a
design having a single factor, A, with k levels, and either the same or
different numbers of subjects, n(k), at the k treatment levels. This program
lists the degrees of freedom (df), sums of squares (SS), mean squares (MS),
and F ratios where appropriate for each source of variance (SV). Terminolog
follows Myers, Fundamentals of Experimental Design, 3rd ed., Allyn and
Bacon, 1979.

FIRST EXAMPLE:

In the example below we have k=4 levels of A, with n=3 subjects at level

Ak).

Summary Table from output below:

= ;“"f\ls' = SV df SS NMS F
172 73 ™ Total 11 119

2 6 7 2 A 3 111 37 37

0 7 9 3 S/A 8 8 1

1 8 8 1

SECOND EXAMPLE:
In the example below we have k=3 levels of A, with n=4 subjects at A(1),
n=2 subjects at A(2), and n=2 subjects at A(3)

—Levels: Summary Table from output below:
Ay Ay Ay SV_df SS MS __F

5 1 0 Total 7 17.5

3 3 2 A 2 5.5 2.7 1.15

3 S5/A 5 12.0 2.40

1

—
¢ INPUT READOUT . INPUT READOUT
I 57 A O:E_FACTOR ANOVA: 17 |[DFE] A ONE FACTOR ANOVA:
2 |[oira KUMBER_OF GROUPS? 18 |Exirn NUMBER_OF GROUPS?
3 |4 (Eorinl EQUAL N?(Y/N): 19 [3 Vaizw EQUAL W7 (Y/N):
4 1Y [oen) S BJECTS PER CROUP? 20 |N (E.iin SUBJECTS IN GP#l=?
5 |3 [FFd) SCORE_t1, CROUP #1=? —- - enter data as proupted - - -
6 |2 [kiienl SCORE ¥2, GROUP #1=2 21 [2 TESTEe] TOTAL DF= 7
- - - enter data as prozpted - - = 2 Tro DF(A)= 2
N i SCOKE ¢3, GROUP 04? DF(S/A)= 5
8 11 LA TOTAL DF = 11 “TOTAL SS= 17.5
9 IfENit: DF(A)= 3 SS(A)= 5.5
10 DF(S/A)= 8 SS(5/M)= 12
11 TOTAL SS = 119 MS(A)= 2.75
12| SS(A)= 111 MS(S/A)= 2.4
13 S5(5/A)= 8 ¥=1.145633333
14 HS(A)= 37
5 ] MS(S/A)= 1
16 e F= 17
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Program listing.

MEMORY

CONTENTS
18:"A":CLEAR : 250:60SUB 339 A sumofx
PRINT "ONE FAC 260:NEXT J B sum ol X%
TOR ANOUA: " 278:G0T0 379 C used
D (A)
30: INPUT “"NUMPER X
OF GROUPS?";K 290:ACJ, 1)=ACJ, 1)+ E__MS(S/A)
48:D1M AK, 2) X¥X F
S@: INPUT "EQUAL N 3008:ACJ, 2)=ACJ, 2)+ G Total N
PCY/NYIAS 1 H
60:1F A$="N"THEN 318:6=6+] I used
170 328:RETURN
70: INPUT “SUBJECT 330:A=A+ACJ, B) J__used
S PER GROUP?"; 340:B=B+A(J, 1) K # of groups
N 350:C=C+A(J, BYKALJ L
80:FOR J=1T0 K 360 kg;ag;J,2> M
98:FOR 1=1TO N ' : -
108:PRINT "SCORE # 378:WAIT N__S's per gp.
“51;", GROUP # | 380:PRINT “TOTAL D O
SRILELY } F=";6-1 P
118: INPUT X:CLS ! 390:PRINT "DF(A)=" Q
128:GOSUB 288 ! iK=1 R
138:NEXT 1 480:PRINT “DF(S/A) S
149:60SUB 338 =";6G-K
180:NEXT J 418:PRINT "TOTAL S T
168:G0TO 379 S=";B-A%A/6 U
128:FOR J=1T0 K 420:PRINT "SS(AY=" v
188:PRINT "SUBJECT ; C-AXA/G W
S IN GROUP #"; 430:PRINT "SS(S/A) "
Jit=v; =";B-C X use
198: INPUT N:CLS 449:D=(C-A%A-G) /(K Y
208:FOR 1=1T0 N -1) Z
218:PRINT “"SCORE # 450:PRINT "MS(A)="
::i];“, GROUP # _SD DIM AK. D)
3= 4608: E=(B-C) - (G-K) AT used

228: INPUT X:CLS
230:60SUB 289
240:NEXT 1

478:PRINT "MS(S/A)
:II;E

480:PRINT “F=";D/E

499: END
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ANALYSIS OF VARIANCE: two factor design, equal group sizes.

This program computes analysis of variance summary statistics for a
design having a first factor, A, with a levels, a second factor, B,
with b levels, and the same number of subjects, N, in each treacment
group. This program lists the degrees of freedom (df), sums of squares
(SS) ,mean squares (MS), and F ratios, where appropriate, for each source
of variance (SV). Terminology follows Myers, Fundamentals of Experi-
mental Design, 3rd ed., Allyn & Bacon, 1979.

EXAMPLE: .

In the example below we have a=2 levels of A, b=3 levels of B, and
N=3 subjects in each treatment.

Example Data:

Summary Table derived from the output below:

S MS F
AlBl AB, A1B3 S\ df S
Total 17 160
g ; ‘5' A 1 8 8 4
2 5 6 B 2 100 50 25
AB 2 28 14 7
AgBy BBy A8y S/AB 12 24 2
2 0 7
3 1 9
4 2 11 .
14 INPUT READOUT L INPUT READOUT
1|DEF A ANOVA 2E: 15 | ENTER SSA=8
2] ENTER # PER GROUP? 16 | ENTER SS B = 100
3|3 ENTER LEVELS OF A? 17 | ENTER SS AB = 28
412 ENTER LEVELS OF B? 18 | ENTER SS S/AB = 24
5|3 ENTER #1 IN A(1)B(1)?
19 | ENTER MS A = 8
6]0 ENTER #2 IN A(1)B(1)? 20 | EnTER i MS B = 50
7| - - ENTER ALL DATA AS PROMPTED - - 21 | ENTER MS AB = 14
8|9 ENTER #3 in A(2)B(3)? 22 | ENTER MS S/AB = 2
9111 ENTER TOTAL DF = 17 23 | ENTER F(A) = 4
10| ENTIR DF A =1 24 | ENTER F(B) = 25
.11| ENTER DF B = 2 ' 25 | ENTER F(AB) = 7
'12| ENTER DF AB = 2
13| ENTER DF. S/AB = 12
14| ENTER SS TOTAL = 160
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Program listing.

MEMORY
CONTENTS

10: "A": CLEAR
20:PRINT "ANOUA 2
E:
39:WAIT B
4@: INPUT "HPER GR
0UP?";N
5@: INPUT "LEUVELS
OF A?";A
6@: INPUT "LEUVELS
OF B?";B
78:DIM ACA, B), B(A
) B)
80:FOR J=1T0 A
98:FOR K=1T0 B
180:FOR 1=1T0 N
118:PRINT "#"51;"1'
N AC5 5B
K3
128: INPUT X:CLS
138:ACJ, K)=ACJ, K)+
X
148:BCJ, K)=B(J, K)+
XXX
158:NEXT 1
160: C=C+A(J, K>
128: D=D+B(J, K)
188: E=E+ACJ, K)¥ACJ
, KO
198:0(J, B)=ACJ, B)+
ACs, K
200:A(8, K)=A(B, K)+
acJ, K>
218:NEXT K
228:NEXT J
230:F0R J=1T0 A
240:F=F+ACJ, B)¥ACJ
) 0)
250:NEXT J
260:FOR K=1TO B
278:G=G+A(B, K)¥A(B
KO
280:NEXT K
298: L=D-C¥C/A/B/N
380: M=F/B/N-CXC/A/
B/N

© 310
320:
330:
340:
350:
360:
370:
388:
390:
400:
410:
420:
430:
449:
450:
460:
470:
480:
490:
500:
518:
520:
538:
540:
550:

568:

:0=G/As’N-CxCrAs

BsN

P=E/sN-M-0-C%Cs

AsBsN

0=D-E/N
S=Ms(A-1)
T=0s(B-1)

U=P/((A-1)%(B-
1))

U=QsA/B7(N-1)

WAIT

PRINT "TOTAL D

F=";AXB¥N-1
PRINT "DF A=";
a-1

PRINT "DF B=";
B-1

PRINT "DF AB="
y (A-1)%(B-1)

PRINT "DF S/AB
=" AXBX(N-1)
PRINT "SS TOTA
="5L

PRINT "SS A=";
M

PRINT "SS B=";
0

PRINT "SS aB="
3P

’

PRINT "SS S-/AB
=150

PRINT "MS A=";
S

PRINT "MS B=";
T

PRINT "MS AB="
PRINT "MS S/AB
PRINT "F(A)=";
PRINT "F(B)=";

PRINT "F(AB)="

A levels of A

B levels of B

used

used

used

used

i =t ialiol ol lelie

used

used

SS total

SS A

## per group

SS B

SS AB

SS S/AB

MS A

MS B

MS AB

MS S/AB

used

Ni<X|s <3 |»|mo|m|o|=z|Z | |R~

DIM A(A,B)

DIM B(A,B)
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.

ANALYSIS OF VARIANCE: two factor design, unweighted means.

This program computes analysis of variance summary statistics for a
design having a first factor, A, with a levels, a second factor, B,
with b levels, and a different number, N, of subjects in each treatment
group. This program lists the degrees of freedom (DF), sums of squares,
(SS), mean squares (MS), and F ratios, where appropriate, for each
source of variance (SV). _Results are either displayed or printed,
depending on the operator's choice. Terminology follows Myers,
Fundamentals of Experimental Design, 3rd ed., Allyn & Bacon, 1979.
EXAMPLE: .

In the example below we have a=2 levels of A, b=3 levels of B, and
a different N (2 or 3) in different treatment groups. o

Example Data:
AlBl Ale AIB3 DEGREES OF FREEDOM
0 1 4 T0TAL: 1S
[SH |
1 5 5 B: 22
: AB:
2 6 S/AB: 10
B SUMS OF smuaeggaﬁe
A A B, A B 107TAL: 54,666
21 22 23 : A 2.666666667
2 0 7 PRINTOUT : ~—p|p: 33.33333333
4 1 : aB: 9.333333333
H s,aB: 9.333333332
2 15 75 (DO U
MEAN SGUARES
A: 2,666666667
B: 16.66666667
aB: 4,666666667
5,AB: 9.333333332E
-81
€ RATIOS
A 2.857142858
B: 17.85714286
aB: S.08000000]
] INPUT READOUT * INPUT READOUT
1 A UNWEIGHTED MEANS:
2 |ENTER LEVELS OF A?
T
3 |2 [BOER LEVELS OF B?
4|3 PRINT RESULTS?(Y/N)
s |y ' NUMBER IN A(1)B(1)?
6 |3[ExTER] 1IN AQL)B(D)=?
7 |0 12 IN A(L)B(1)=?
~ = ENTER ALL DATA AS PROMPTED - -
8 |9 [ENTER #3 IN A(2)B(3)=?
9 |u BT
== SEE PRINTOUY ABOVE - - -~
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Program listing.

MEMORY

CONTENTS
v 310:NEXT K 660:LPRINT "A:";S A
10:"A"TUATT & ;
PRINT SUNLEIGH  329iL=D-C¥C/A/B 670:LPRINT "B:";T lesels ol 4
TED MEANS: ": 338:n=F/B-CxC/A/B  6B8B:LPRINT "AB:";U B levels of B
CLEAR :WAIT @ 340:0=6/A-C¥C/A/B  638:LPRINT C used
20: INPUT "LEUVELS 350:P=L-11-0 ‘ ;0o
OF A?";a ggg:§g§ j:ﬂg g 780: LPRINT D used
$INPUT "LEU : =110B - emmeeeeeeeee
30: 1M B?“;gg ELS  388:0-04(AC, ))-1) ¢ 710:LPRINT “F RATI E used
48:0111 ACA, B), BCA ¥CL, JaxCLl, 3) 0s* F__used
,é,,c(g:g):n(g 398:E=E+1/AC], J) 72@:LPRINT "A:";S¥ 31
B> A B) 480:W=W4AC], J)-1 u/Q G use
58:INPUT "PRINT R 41@INEXT J | 238:LPRINT “B:";TX H
ESULTS? (Y/Ny*  420:NEXT | ‘ We o
“Bs , 430:0-0sE/a78 | 740:LPRINT ~aB:"5U I used
60:FOR J=170 A 5= A= | o
S8 FOR K-110 B 458: 120/ (B-1) | 7se:LPRINT * J__used
80:PRINT "NUMBER 459’“ Pr(A-1)7(B-1 mmememmmemes ‘K used
IN ACH; T3 )BCY . . 760:GOTO 948 ' 5
K 478.;F88s~ N"THEN 775:3?17 SPRINT -1 L _use
90: INPUT N:CLS . Y AL DF=";A¥B+ M SS(A
100:FOR 1=1T0 N 4BBILARINT “msssz W-1 . (&)
110:PRINT "#";1;" : 780:PRINT “DF ()= N used
IN G0 B(r 49B:LPRINT " UNME] jA-1
MR GHTED HEANS" 798:PRINT "DF(B)=" O _ss(B)
120: INPUT X:CLS SBB:LPRINT "------ | iB-1 P SS(AB)
130:ACJ, K)=ACJ, K)+  _  “oTTmTmmomes ! BOB:PRINT "DF(AB)= -
. 518:LPRINT "DEGREE 5 CA-1)K(B-1) Q SS(S/AB)
. S OF FREEDOM"  810:PRINT "DF (S/AB :
!4B‘D(J KI=DUL IO+ oo TPRINT “TOTAL: =il R
: " AXBHU- ] 820:PRINT "T0TAL $
: (J, Ko+ 4 MS (A
15 E;i K)=EC(J, . 53@:LPRINT "A:";a- =" M+04P4Q S (&)
160:NEXT ] i s 1 838:PRINT "S5¢A)=" T MS(B)
, - 4B:LPRINT "B:";B- ;
178:B¢J, K)=D(J, K)~/ i i
aca K e ! 840: PRINT "S5(B)=" U_MS(AB)
188:C(J, K)=CE(J, Ky + DOB:LPRINT "AB:;( 0 v
B KOAB KD A-1)¥(B-1) B50:PRINT "SS(AB)=
JaCl K> sscncd,  SBBILPRINT “S,aB:™ W _DF(S/AB)
K)~13 W BGB:PR]NT "SS(S/AB X
: - 570:LPRINT “==-=-- =50
198: CCJ, K)=ICC, KD - ) . . -
2001 C=ChB I, Ky | mmmmmme——eee 870:PRINT "MS(A)= Y
210 DoD4BCY. KoxB(y  SBB:LPRINT “sums 0 is Z
A sop.  pSOUARES” 880:PRINT “NS(B)="
. = B:LPRINT "T0TAL: T
e e sop: L LIOP20 B90:PRINT “Nis<pg)= BS used
20: - SLPRINT "A:*in
BOESOTE®OT greierINT vBivio 900:PRINT "riS(S/aB oI
NEX] 6208:LPRINT : =" 0/u -
24Q:NEXT K i
550 NEXT J 630:LPRINT "S/AB:"  91B:PRINT "F(A)="; A(A,B)
Pr o - ;0 Sk Q
iF J=
S TS e 64 LPRINT *ommeme 820:PRINT "F(B)="; B(A,B)
N oy " Txu-a C(A,B)
200: NEXT 650:LPRINT "MEAN §  93@:PRINT "F(RB)=" 2
298:FOR K=110 B QUARES" ux0 D(A,B)
380: G=6+B(8, ) ¥B(D 948:END E(A,B)
VKD
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MULTIPLE CORRELATION: from raw data.

This program computes the constant, b(0), and regression weights,
b(1) through b(k), for k predictors, using the method of least squares.
The coefficient of multiple determination, R"2, the multiple correla-
tion, R, and the beta weights, B(1) through B(k), are also computed.
Ihe procedures follow those given in McNemar, Psychological Statistics,
th ed.

EXAMPLE

Find the b-weights, beta weights, coefficient of determination,
and multiple correlation for predicting Y from X, and X, in the table
below. (see steps 1 - 16 below.) 1 2

Table 1

Two Predictors and One Criterion
for 8 subjects

Subject: XI: X,: Y:

1 18 28 19

Y3 19 29 15

3 16 24 10

4 20 39 40

5 18 35 21

6 19 31 35

7 19 35 27

8 17 30 18
' INPUT READOUT ¥ © INPUT READOUT
I |DEF L MULTIPLE R: “9]30 _ERNTER Y(8):7
2 | ENTER NUMBER OF CASES: 1018 ENTER b(0)=-73.64535009
3|8 ENTER NUMBER OF PREDICTORS: 11 [ENTER b(1)="3.680851065
412 ENTER X(1,1):7 12 |ENTER b(2)= 9.432624T12E-01
5 | I8 ENTER X{1,2):7 13|ENTER R*7 = 715697359
6|28 ENTER Y{I):7 TA[ENTER R = 8.450889878E-01
719 ENTER X(2,1):7 TS[ENTER B(1)=4.629854038E-01
8 - “enter data as prompted --- T6|ENTER B(Z)=4. -
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Program listing.

MEMORY
CONTENTS

18: "L":PRINT "MUL
TIPLE R:":
CLEAR

20: INPUT "NUMSER
OF CASES:";N

30: INPUT "NUMBER
OF PREDICTORS:
sy

b

49:D1N X(U+1), SV
+1), TV, AU, U
+1), RV, U+1), VU
U+1)

50:X(2)=]

68:FOR 1=1TO N

7B:FOR J=1TQ VU

823:UWAIT B8

89:PRINT “X(";1;"
Sl

1£0: INPUT X(J):CLS
110:NEXT J
128:PRINT "Y(";1;"
yiv;
130: INPUT X(U+1):
CLS
149:FOR K=0TO V
158:FOR L=0T0 U+1]
168:AK, LY)=AK, L)+
XK XXCL)
178:S(K)=A(K, U+1)
18@:NEXT L
130:NEXT K
280:S(U+]1)=S(U+])+
XU+ %Y (U+1)
219:NEXT 1
222:FOR 1=1T0 V
230:FOR J=1TO VU
243:R(1, J)=NxacCl, J
d-ACl, QYA J

)
250:R(1, J)=R(1, J>7
TCNXACT, 1Y-AC]
, BYEACD, 1))
260:RC1, J)=RCI, J)7
TC(HNEACT, D)-AaU
)y B)¥ACB, 1))
278:NEXT J
288:NEXT 1
290:FOR 1=1T0 VU
398:UC1)=ACl, 1)-AC
1,8 %a(@, 1)/N°
3iB:UC1)=UCI)/(N-1

)
329:NEXT 1
332:F0R 1=1TO VU
348:R(1, U+1)=NkA(]
» U+1)-0¢8, U+1)
¥R(1, 2)
358:R(1,U+1)=R(], V
+1)/7J(NXS(U+1)
~5¢0)%5(¢8))

368:

379:
380:

390:

"400:

410:
420:
439:
449:
4508:

468:
478:

480:

4909:
500:
S10:
528:
5308:
549:
550:
560:
570:

58a:
590:
609:
610:
628:
638:

640:
6593:
660:
665:
670:
689:

69a:
708:
218
729:

739:
248:

750:
760:
770:
7808:
790:
792:
794:

2865:
8ea:

RCI,VU+1)=R(], V
+1)/70IN¥ACT, 1)
~ACl, P ¥AE, 1)

)

NEXT 1
UCU+1)=5(U+1)-
S(BY¥S(BI/N
UCU+1)=UCU+]1) 7
(N-1)

FOR I=1TO U
TC1)=RY, 1)
NEXT 1

FOR 1=8TO U
J=1

IF A, 1)<>0
THEN 508
J=J+1

IF JC(=UTHEN 45
%]

PRINT "NO UNI@
UE SOLUTION"
GOTO 800 K
FOR K=8TQ U+1
B=A(I, K)

ACL K)=AWd, K)
AlJ, K)=8

NEXT K
2=17AC1, 1)

FOR K=8TQ U+1
ACT, K)=2Z¥AC(I, K
)

NEXT K

FOR J=BTO U

IF J=1THEN 658
2=-AJ, 1

FOR K=08TQ U+1

ACJ, K)=ACJ, K+
2¥ACL, KD

NEXT K

NEXT J

NEXT 1

WAIT

FOR 1=0T0 U

PRINT "b(";1;"
=AU+

NEXT 1

P=0

FOR I=1T0 U

P=P+A(], U+]12%(
SC(1)=TC1)45¢d)
7/N)

NEXT 1
R=S(U+1)-S(B)>%
S(B)I/N

2=R-P

L=N-U-1

1=P/R

PRINT "Rn2="3;
PRINT “R=";I1
FOR 1=1TQ VU
PRINT "B(";i;"
Y="5ACL, U+ DS
WCI7UW+1))
NEXT 1

END

used

used;R"2

used

used

used

# of cases

used

used

# predictors

N xigl<|a|s|n|zlon|o|z|z R~ z|al=im|o|o=|>

used

DIM-

X(V+1)

S(V+1)

T(V)

A(V,V+1)

R(V,V+1)

V(V+1)
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MULTIPLE CORRELATION: from correlations.

This program computes beta weights, B(1) through B(k), the coefficient of
multiple determination, Rn2, the the multiple correlation, R, for a set of k
predictors with a criterion. Terminology follows McNemar, Psychological

Statistics, 4th ed. Wiley.

EXAMPLE:

Find the beta weights, coefficient of determination, and multiple correla-
tion for predicting Y from the four predictors given in Table 1 below.

(see READOUT below for answers.)

Table 1
Predictor - Criterion Intercorrelations
X, X, X, Y
X1 . 562 .401 . 197 .465
Xy . 396 .215 .583
X4 .345 .546
X4 .365
]
b
H
[ INPUT READOUT # INPUT READOUT
1 [DEF L MULTIPLE R FROM RS: 6|.365 ENTER B(1)=1.040544kk1E-01
2 |ENTER INUMBER OF PREDICTORS: 7 | ENTER B(2)=3.703100075E~01
3 |4 ENTER R(1,2)? 8 | ENTER B(3)=0.302217668
4 |.564 ENTER (1,3):7 9 | ENTER B(4)=1.606195275E-01
-~ ENTER DATA 45 PROMPTED  —-m 10 | ENTER R 204.879130251E-01
5 |.546 ENTER l’R(ln.'l):‘l , 11 | ENTER R=.698507713
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Program listing,

' MEMORY

CONTENTS
@: L":PRINT "MUL 238:1F AL, JHOe A
TIPLE R FROM R . THEN 280 B
S::CLEAR 248:NEXT | C
28: INPUT "NUMBER 250: Wl T
OF PREDICTORS: 268:PRINT "NO UNIQ 2
iR UE SOLUTION" E
30:D1M ACR, R+1) 270:C0TQ 528 F
20T B 280:FOR K=1T0 R+1 G
5@:FOR 1=1T0 R-1 290:X=A0J, K) : H
68:FOR J=1+1T0 R 300:0¢J, K)=AC1, K) I used
70:PRINT ||Q(u;];ll 518:0(],‘<)=><
gty 320:NEXT K J use:
. , 38:v=1,0CJ, J) K use
80: INPUT ACI, J): : ;
e ’ 340:FOR K=1T0 R+1 L
9P:RERT J ] 358:?(J,K):Y*9(J,K ¥
109:PRINT "R(";1;"
'Yizu; REH T 368:NEXT K g
K 370:FOR 1=1T0 R
: +1)
H10FINPUT ACT, R+ 380: IF 1=JTHEN 430 P
iC 298: v=-acl, J)
120:NEXT 1 : ’ Q
lae;pRlNT HR(II;R;N 400:FQOR K=1T0O R+1 R Predic[ors
R 419:AC1, K)=ACl, K)+
148: INPUT A(R, R+1) VXA, KD S Rz
S CLS i 42B:NEXT K T
150:FOR 1=1T0 R 43B:NEXT U
168:aC1, 1)=1:A¢1, 8 448:NEXT J v
N 450:FOR 1=1T0 R
Y=ACI, R+1) 46D AL T W
165:NEXT 1 . e g X used
179:FOR 1=1T0 R-1 478:PRINT "B("; 1;
175:F0R J=1+1T0 R 2="3A01, R+1) Y used
188: 8¢, Tr=ntl, J> 488:8;5;?(1,8)*9(] Z
192:NEXT J R
200:NEXT 1 A90:NEXT 1 DIM: A(R, R+1)
518:FOR =170 R 508: PRINT "RA2=";S 2
220:FOR 1=JT0 R J1@:PRINT "R=";{S
528: END .

i
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ALPHABETIZE: a list of 100 or fewer names,

This program has three sub-programs:
L -~ allows cntering up to 100 names of 16 letters and spaces each.
IDETX] A -- alphabetizes the names and lists them on the printer,
II_S_EEC -~ allows correction of a specified name.
EXAMPLE :
Enter and alphabetize these names: JONES FRANK
ABRAHAMS NORMAN

! GRAF RICHARD
ABRAHAMS NORMAN
2

BONES FRANK
3

Printout:
GRAFT RICHARD

No! You Dummy! You've misspelled two names! Correct them!

i
Printout:  ABRAHAMS NORMAN
2

GRAF RICHARD
3

JONES FRANK

That's much better!

# INPUT READOUT # INPUT ! READOUT
1| [DEFfL LIST OF NAMES 10 | 2 [ERIER] CORRECTED NAME:
2 "t 11 | JONES FRANK {ENTLR
3 | BONES FRANK (ENTER)#2:7 12 ||EF] ¢ EDIT NAMES:
4 | ABRAHAMS “g’?}’;” 3.7 13 NUMBER TO BE CHANGED?
s | GRAFT Rxc 4.7 143 CORRECTED NAME:
6 |OEEL A ALPHABETI ZE s | ORAF Rlu;_g';.m
7 (See first printout 16 |[TEET A ALPHABETIZE
8 c EDIT NAMES: 17 (See second P’;g;s:;
9 | ENE NUMBER TO BE CHANGED?
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Program listing.

MEMORY
CONTENTS

10:
20:

30:

a9:
IN=9
60:

70:

80:
:GOTO 69
190:
110:

120:
130:

140

169:
1708:
189:
190:

200:
210:
2209:
t1=1-M
2409:

250:
260:
270:
280:
290:
300:
310:
320:
490:

410:

420:

430:

"L":CLEAR

DIN As$C10908):

WAIT

PRINT "LIST OF
NAMES™"

WAIT B

PRINT "#";N+1;

. )
INPUT A$(N+1):
CLS
N=N+1

END

"A":ICLS :PRINT
"ALPHABETIZE"
M=N

M=INT (M72)

¢ 1F M=PTHEN 280

M

LI

K=N-
J=1
1=J
L=1+M

IF A$CI)<ASCL)
OR A$CID=A%$(L)
THEN 258
T$=A$(1)
a$C1)=As$ (L)
ASCLI=TS

IF I>=1THEN 18
5]

J=J+]

IF J>KTHEN 138
GOTO 179
FOR 1=1TO N
LPRINT ""j1
LPRINT As$C1)
NEXT 1
END

"CUYIWAIT ¢
PRINT "EDIT NA
MES:"

INPUT "NUMBER
7O BE CHANGED?
vl

’

INPUT "CORRECT
ED NAME: ", A$(]
)

END

used

used

used

used

used

used

<jciHjizio|u|o|zl=

=

>

Y

Z

T$ - used

DIM A$(100)
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SCORE DISTRIBUTIONS: orders scorcs; determines frequencies,
centiles, and T scores.

If we enter a set of N scores, this program arranges the scores in order
from high to low, and presents the score, X, and the frequency, F, centile
value, C, and normalized T score, T, for each score.

EXAMPLE:
Find the frequency distribution, centiles, and T scores for this set of ten
scores: 9, 7, 8, 10, 9, 8, 9, 9, 10, 8. (See steps below.)

Table derived from the output below:

Score: Frequency: Centile: T score:

10 2 90 63
9 4 60 53
8 3 25 43
7 1 5 34

Mean = 8,7 : Standard Deviation = 9,49

STEP # INPUT READOUT

1 DEF S SCORE _DISTRIBUTIONS:

2 ENTER HOW MANY SCORES ?

3 10 _ENTER SCORE # 1?

4 9 ENTER SCORE # 27

5 7_ENTER SCORE # 3 ?

--- Enter all scores as prompted - - =

6 10 _ENTER SCORE # 10?

7 8 ENTER X=10: F=2: C=90: T=63

8 ENTER X=9: F=4: C=60: T=53
| 9 ENTER X=8: F=3: C=25: T=43
10 ENTER X=17: F=1: C=5: T=34
1 ENTER MEAN = 8.7

12 ENTER SD = 9.486832981E-01
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Program listing.

MEMORY

CONTENTS
iB:"S"IPRINT "SCO gggfgg?gg 208G A _used
RE DISTRIBUTIO A R B used
NS: ":CLEAR SRS PR C_used
. ” SC=riC; T 2
20: INPUT HOL;J.HQN 340:5-54C¢ 1) D used
Y SCORES?";N iy T oo
38:01M ACN), BIND 35BINEXT 1 mean
3b: ) ) 360:GOSUB 798 F SD
apioeT 378:END G
. - 490: Y=C(EXP (-2%Z2/2
50:FOR 1=1T0 N TN H
: e "
5@'?T!wfu.’rORE“ 418:U=1:M=0:11=0 I_used
AR . 420:U=2%¥M+1 J
78: INPUT AC1):CLS 438: U=U%xU T
8@:NEXT | 448:D=2~U/Y
98:FOR [=170 N-1 4501 W=+ L
1BB:FOR K=1T0 N-1 : . M used
oY 469: 1F ABS DC1E-8
118:X=A(K) - Ni# of scores
oo THEN 499
128:Y=ACK+1) M
136: 1F X>=YTHEN 16 478:M=n+] 0
o 480:G0T0O 420 P used
14B:A(K) =Y 498:“?“*\’ Q used
: 500:P=l+.5
158:ACK+1)=X : R
: 510:RETURN
168:NEXT K 9 S used
178 NEXT 1 550:2=(Q-.5)/.4
188:K=1 560: GOSUB 400 T used
: _ 570:2=2+(Q-PisY U used
190:B(K)=A(1) 580: 1F ABS (G-P)>1
208:FOR 1=1T0 N 2l V used
: E~-9THEN 568
218: 1F ACI)<OBIKY - W used
590: T=INT (508.5+18
THEN 242 £2) X usod
228: LK) =C(K)+] 600: RE TURN Y used
23P:G0T0 278 : -
: GO 798:FOR 1=1T0 N 7 used
24B:K=K+1 218: A=A+AC1)
258:B(K)=AC]) Ph= DIM A(N):
, _ 728:B=B+AC1)¥ACD) -
260:C(K)Y =1 e raw scores
et 730:NEXT |
270:NEXT 1 s DIM B(N):
568 A1 T 240: F=AsN :
. _ 7508:F=B-A%A/N ordered scores
2908:FOR 1=1T0 K e -
U 768:F=(F/(N-1)) DIM C(N):
308:C=INT (108%(N- 520:PRINT "MEAN="3 .
S-CC1)s2)7N+.5 'E ! frequencies
>
el 780:PRINT "SD=";F
318:0=(N-S-C(1)/2) 598: RETURN

/N
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QUIZ AVERAGES: computes the average or weighted average per cent
correct for several quizzes.

DEF M -~ This program is used first, to enter the number

of quizzes, total points on each quiz, and, at the user's HARTHA ALF
option, the different weights for each quiz.

DET G -- Upon entering the quiz scores for a student,
this program averages the scores and prepares a printout ]

that may be given to the student. Note: if a student misses 3 -1/ 48 -1
a quiz, you may enter "-1" for the missing score, and the ;15 avirace:
program will compute the average percent only for the 95. 0000~

quizzes that were taken, If different weights were used,
the weights are stored in S(0, 1) through S(0, K),
EXAMPLES: 5

A class has taken three quizzes with total points of 20, |
50, and 40 respcctively. Martha Alf has scores of 20, 45,
missing. Compute her average score. (Sce steps below
and printout at right.)

WEIGHTED AVERAGE:

83.5417%
A class has three quizzes with total points of 30, 50, and A
80 respectively. The third quiz gets double weight. sca, 1)
Richard Graf has scores of 20, 40, and 75. What is his !

weighted average? (See steps below and printout at right,) |sce, 2>

S¢o, 3)
| 2
STEP ¢ INPUT READOUT
1 DEF M QUIZ TOTALS:
2 ENTER HOW MANY QUIZZES?
3 3 ER DIFFERENT WEIGHTS ?(Y/N)
4 N ENTER QUIZ 1 TOTAL: ?
5 20 ENTER QUIZ 2 TOTAL: ?
6 50 ENTER QUIZ 3 TOTAL: ?
7 40 ENTER
8 DEF G AVERAGES:
9 ENTER NAME:
10 MARTHA ALF ENTER SCORE # 1: ?
11 20 ENTER SCORE # 2:?
12 45 ENTER SCORE # 3:?
13 -1 ENTER (see printout)
14 ] DEF M QUIZ TOTALS:
15 | ENTER HOW MANY QUIZZES?
16 | 3 ENTER DIFFERENT WEIGHTS ?(Y/N)
17 | Y ENTER QUIZ 1,0000 TOTAL: ?
i8 30 ENTER QUIZ 1.0000 WEIGHT: ?
19 1 _ENTER QUIZ 2.000 TOTAL: ?
20 50 FENTER QUIZ 2.0000 WEIGHT: ?
21 i 1 _ENTER QUIZ 3.0000 TOTAL: ?
22 | 80 ENTER QUIZ 3.0000 WEIGHT: ?
23 | 2 ENTER
24 | DEF G AVERAGES:
25 ENTER NAME:
26 RICHARD GRAF ENTER SCORE # 1: ?
27 20 ENTER SCORE # 2:?
28 40 ENTER SCORE # 3: 2
29 75 ENTER (scc printout)
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Program listing.

MEMORY

CONTENTS
:T =
19: "M": CLEAR : 280 ,JEJ) B¢Jyss(1, g used
LALT FPRINT MO 290:P(J)=T(J)x100 7
‘ ALS: 300:C0TO 338
20: INPUT "HOW MAN 319 700 )] D
Y QUIZZES?";K 320:P (1 o], 5 E
30:DIM SC1,K), B(K 3pinexT g =
2, TCKY, PCK) 34P:5-0: T-8
40: INPUT "DIFFERE 390:FOR. Jo1T0 K G
NT WEIGHTS?(Y/ 360: IF T(J)=-1THEN H
N)“sas 390 1 used
ggfoIT 8 THEN 378:5=5+5(8, J) J__used
'12893“ Y 380: T=T+T(J)%5(@, J K_ 7 of quizzed
. ) L
78:FOR 1=170 K
8B:PRINT "QUIZ"; 11 PPN M
i TOTAL: "5 418:LPRINT *--mmmm D]
98: INPUT S¢1, 1):  FIPEEPRING Pmmme " 0
- s 420:LPRINT B$ p
9:5(8, 1)=1 430! LPRINT e emem -
vigiNgxT 1 D SSOELPRINT Pemem " 2
128:G0T0 198 440:LPRINT "Q #: S B
138:FOR 1=1T0 K CORE/PAX: %0 S used
14@:PRINT "QUIZ"; I 458: LPRINT " —mmmmm T _used
;" TOTAL: "3 L~ " U
158: INPUT SC1, 1) 460:FOR Jo110 K <
LS . "
168:PRINT "QUIZ"; 1 47@'§§§3ﬁ}.95‘ﬁ?s( W
3 "WEIGHT: " 33N S L, s X
128: INPUT S¢8, 1): "W USING T HH Y
cLs -
188:NEXT 1 488.§§x}PjJ’*'5 Z
199: END :
*END 499: LPRINT "-nmm-mm
288:"6":WAlT ¢ YRR ETRA " A$ - used
GRANT "AVERAGE 495: IF A$="Y" THEN BS - used
LT " s 545
ZIQ'QQPUT NAME: " ; 580:LPRINT "QUIZ A DIM S(L,K),
215:WAIT B VERAGE: B(K),T(K),P(K)

220:FOR J=1T0 K

238:PRINT USING "#
HH"; "SCORE #";
J3riny

248: INPUT B(J):CLS

250:NEXT J

26@8:FOR J=1T0 K

279: 1F B(J)=-1THEN
310

518:

528:

538:
548:

LPRINT USING *
HHHH, HEHE AX]
p@+.PpeOS; " 1"
LPRINT "=---—-

S545:LPRINT "WEIGHT

ED AUVERAGE:":
GOTO 518
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GRADE AVERAGES

This versatile program will average a set of letter graded tests. You
may either assign the same weight to each test, or assign different weights to
different tests. Also, you may either have the results displayed by the PC-2,
or printed.

The program can also be used to find a student's grade point average
(GPA)., To compute the student's GPA, let "grade' be the course grade, and
"weight'' be the number of units for the course.

GPA is computed using a standard system in which A=4, B= 3, C=2, D=1
and F=0. If your school system uses different values, simply enter the
value in your system for and A, and the value in your system for a C, when
prompted by the PC-2. This will automatically convert the GPA to your
system. You may not use plus and minus grades; and in fact, some systems
don't allow them. However, they are included in the program in case you
want them. Enter "X'" after all grades have been entered.

EXAMPLES

1 - A class has seven equally weighted exams. John Smith has grades A+,
B+, A-, A, B, C, and B-. What is John's average grade? (See first
printout and steps below.)

2 - A freshman, Jane Doe, has taken these courses her first semester:
Chemistry; A; five units: Zoology; B; four units: English; C; three units:
Art; B; three units. What is Jane's GPA? (See second printout and steps
below, ) .

3 - The school is converting to a new system in which A=6, B=4, C=2, D=0,
and F=-2, What is Jane's GPA under the new system ? (See third printout
and steps below.)

Printout #1 Printout #2 Printout #3
JOHN SMITH JQNE DOE JANE DOE
(A= 6, C= 2)

GRADE: WEJIGHT:

1 A+ L s T - T T ittt
2 B+ 1 1 A 5
3 A= 1 2 B ]
4 A i 3 (o 3
S B ! 4 B 3
6 c [ | GPA= 3.133333333 . = cemmmmmmmmemmemeeoe |
7 B- H AUVERAGE GRADE=B | GPA= 4,266666666
—————————————————— | =z=zzz==srsozs=ossss | AVERAGE GRADE=B
GPA= 3.285714287 '
AVERAGE GRADE=B+ X . N
sezszsmszsszszszszs |
[ INPUT READOUT f INPUT READOUT
1] DEF G IGRADE AVERAGES: 1715 ENTER GRADE f 2=?
2| ENTER EQUAL WEIGHTS?(Y/N) --- enter grades and weights (units) =--
31 Y ENTER PRINT RESULTS?(Y/N) 18[ 3 _ENTER |GRADE # 5=7
4| Y ENTER STANDARD GPA?(Y/N) 19] X ENTER |see printout #2
51 Y ENTER NAME : e m e cmm e e e e et — ———————————
6| JOHN SMITH ENTER GRADE {# 1=? 20| DEF G GRADE AVERAGES:
7] A+ ENTER GRADE # 2=7 21| ENTER EQUAL WEIGHTS? (Y/N)
--- enter grades as prompted --- 22| N ENTER PRINT RESULTS?(Y/N)
8}78- ENTER [ GRADE f 8=2? 23] Y ENTER STANDARD GPA?
91 X ENTER | see printout #1 24| N _ENTER VALUE FOR A=
---------------------------------------- 25] 6 ENTER VALUE FOR C=
10| DEF__ G GRADE AVERAGES: 26| 2 ENTER NAME:
11| ENTER EQUAL WEIGHTS?(Y/N) 27| JANE DOE ENTER [GRADE # 1=?
12] N ENTER PRINT RESULTS?(Y/N) 28] A ENTER WEIGHT 1=?
13| Y ENTER STANDARD GPA? (Y/N) 29| 5 ENTER GRADE # 2=7
14| Y ENTER NAME : ---enter grades and weights (units) ---
15| JANE DOE_ENTER |GRADE # 1=? 30[ 3 ENTER ICRADE # 5=1
16| A _ENTER IWEIGHT 1=2 31] X _ENTER |see printout #3
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Program listing.

MEMORY
CONTENTS

18: "G " WAIT @
PRINT "GRQPE A
UERAGES: "':
CLEAR

£8: INPUT “EQUAL W
EIGHTS?C(Y/NO";
As

38: INPUT "PRINT R
ESULTS?C¢(Y/N)";
Bs$

48: INPUT "STANDAR
D GPA?C(Y/N)";C
$

SB:IF C$="Y"THEN
78

68: INPUT "UALUE F
OR A=";Y, "UALU
E FOR C=";2

70:DIM T$(38)%2, T
(38),“(38)‘63(
15)%2

80:G3(1)="F-";G$(
2)="F":iG63$(3)="
F+":G6$(4)="D-"
(G$(5)="p"

90:6$(6)="D+": G3$(
2)="C-":6$(B)=
"Cl’:Gs(s):lCC*’l'
:68(18)="B-"

180:G$C11)="B":G$(
12)="B+":6$(13
)="A-"1G$(14)=
"ATIG$CIS)="A+

185: INPUT "NAME: "}

N$

118:J=1

128:WA1T @

139:PRINT "GRAPE #
n;J;u :l';

148: INPUT T$(J):
CLS

158: IF T$¢Jy="x"
THEN 248

160:FOR 1=1T0 15

178:1F T$¢J)=6$(1)
THEN LET T(J)=
1

182:NEXT 1

198: IF A$="N"THEN
210

280:W(J)=1:GOTP 23
)

218:PRINT "WEIGHT
";J;l' :ll;

228: INPUT WCJ);CLS

238:J=J+1:607T0 138
240:FDR K=1T0 J-1
258:5=5+T(K)XW(K)
200 : W=W+W(K)

270:NEXT K

280: IF C$="Y"THEN
320

290:A=S/W:C=INT (A
+.5)

30B:Bl1=(Y-2)/6:R1=
Y-14%B1:B=p1+A
¥B1l

318:60T0 339

328:A=S/W:B=Ar3-27
3:C=INT (A+.5)

338:1F B$="Y"THEN
490

348:UAIT

345:PRINT N$

358:FOR K=1T0 J-1

368:PRINT "#";K;"
TUSTSCK) (W
(K);")"

370:NEXT K

380:PRINT “GPA=";B

380:PRINT "AUERAGE
GRADE= ";G3$(C
):60T0 S18

400:LPRINT N$

405: IF C$="N"THEN
GOSUB 528

410:LPRINT "======

429:LPRINT " #: OGR
ADE: WEIGHT:"

430:LPRINT "-==-—--

449:FOR K=1T0 J-1

458:LPRINT K;TRB 6
s T$CK); TAB 123
W(K)

460:NEXT K

470:LPRINT Y=emmm--

480:LPRINT "GPA=";
B

498:LPRINT "AUERAG
E GRADE=";6%$(C

S18:END

S528:LPRINT " (A="
PYiT C="325)
" RETURN

used

GPA

used

used

used

used'

used

gl<la=|elmlolr|jolz|z|Rm|=~z|a=|as]o|=|>

used

>~

Y

used

Z

used

A3

B3

C$

N$

B1

Al

DIM:

TS(30)*2

T

30)

W(30)

GS5(15) *2
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SCORE AVERAGES

EXAMPLES:

(See steps and printout below. )
MARY SMITH:

This program can be uscd to find the average, or weighted average, of a
sct of raw scores, T scores, or other types of converted scores. Teachers
often prefer to use T scores, since they give each test the same effective
weight. T scores can be obtained using the program SCORE DISTRIBUTIONS,

Note: after entering the last test score, enter a score of '"-1", The
program will then compute the desired average. Note also: you may either
print out the results, or read them from the computer display, at your option.

A student, Mary Smith, has test scores of 35, 45, 46, and 44. What
is her average score? (See steps and printout below.)

A class has three quizzes and a final.
weight as a quiz. David Atwater has quiz T scores of 64, 70, and 59, and
a final exam T ,score of 64. What is his weighted T score average?

The final receives twice as much

DAVID ATWATER:

#: SCORE: WEIGHT: #: SCORE: WEIGHT:
3 PP 3 53 1
4 44 i 4 64 2
SCORE AVERAGE: SCORE AUERAGE:
42.5 64.2
STEP # INPUT READOUT
1 DEF_S SCORE AVERAGES :
ENTER EQUAL WEIGHTS 2(Y/N)
3 Y ENTER PRINT RESULTS ?(Y/N)
4 Y ENTER NAME:
5 MARY SMITH ENTER SCORE # 1= ?
6 35 ENTER SCORE # 2= ?
7 45 ENTER SCORE # 3 = ?
8 46 _ENTER SCORE # 4 = ?
9 44 ENTER SCORE # 5 = ?
10 -1 ENTER (See printout above.)
11 DEF S SCORE AVERAGES:
12 ENTER EQUAL WEIGHTS 2(Y/N)
13 N _ENTER PRINT RESULTS ?(Y/N)
14 Y ENTER NAME:
15 DAVID ATWATER ENTER SCORE # 1= ?
16 - 64 ENTER WEIGHT 1= ?
17 1 _ENTER SCORE # 2 = ?
18 70 _ENTER WEIGHT 2 = ?
19 1 _ENTER SCORE # 3= ?
20 59 ENTER WEIGHT 3 = ?
21 1_ENTER SCORE # 4 = ?
22 64 ENTER WEIGHT 4 = ?
23 2 _ENTER SCORE # 5= ?
L ENTER (See printout above )




Program listing.

MEDMORY

CONTENTS
e, 200:0=5/W A used
18:"S":uAlT PO ORA T
PRINT "SCORE A 213';288$‘ VU THEN B
UERABES: " 2200017 ¢
[CLEAR 230:PRINT C$;": " D
28: INPUT "EQUAL U 548:FOR K=110 J-1 E
E;GHTS?(Y/N) ; 250:PRINT “H"5K; " =
30: INPUT "PRINT R ;K;?Sfi’ Ml G
ESULTS?(Y/N)"; 260:NEXT K H
B¢ poudy :
. p " I
40:DIM S(50), (58 278 :S?ST AVERAGE T uscd
) : -
. " T 288:C0T0 429 K used
50: INPUT "NAME: : i
L gmmpewenn
60:UWAIT B e fmmm——on M
78: )= I PBINT v 5 N
80:PRINT "SCORE # SIBILERINT e 3C 5
Vi . ; Moo
99: INPUT S(J):CLS 320:LPRINT *---- . P
100z IE SC=-1THEN 330:FOR K=110 J-1_ d
g 360:LPRINT K; TAB
Jlazlggns:'N THEN ;S(K);Tgé 12; W S used
1
K> T
128:W4¢J)=1:GOTO 15 .
p 6 ZANEXT K U
138:PRINT "WEIGHT" 388‘&?51 ________ " v
H A . " W used
140: INPUT W(J):CLS 390'ESEéSéE:§CORE X
150: J=J+1:GOTO 8@ 408:LPRINT "":0 Y
168:FOR K=1T0 J-1 4]B;LPR]NT W
178:5=5+5(K) ¥W(K) A Zg -
180: W=W+W(K) , N A3 - use
198:NEXT K 420: END B$ - used
C$ - used
DIM:

S(50), W(50)
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