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 PROGRAM DESCRIPTION  
   

 

BASICS - BASIC ONE VARIABLE STATISTICS

This program computes the basic statistics of grouped or ungrouped data.
The functions computed are: Mean, variance (with population and sample),
standard deviation (with population and sample), standard error, minimum
value, and maximum value.

Formulae:

Mean (x)

n n

2 2

Sample variance X2 -(§§>

 

Sample standard deviation s / Sample variance

Population estimate of variance = (Sample variance) E%T

Sample S.D.
Standard error = _2ampie>.U.

v n-1

 



 

 

   SAMPLE PROBLEM
 

  
 

Compute the basic statistics of the following grouped and ungrouped data:

Grouped data Ungrouped data

 
 

  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Value 5 3 6 2 1 5 4 2 6 7 4 7

Frequency 1 4 7 11

JSOLUTION|

STEP INSTRUCTIONS DISPLAY INPUT

1 Run "BASICS" Basic One - Variable Statistics

2 Select grouped data Grouped or Ungrouped data? G [RTN]

3 RTN to stop D,D to correct

4 Start data input Enter value 1 , freq. ? 5,1 [RTN]

Enter value 2 , freq. ? 3,4 [RTN]

**E ppror** Enter value 3 , freq. ? 76,77 [RTN]

6 Delete error Enter value 4 , freq. ? D,D [RTN]

Value 3 deleted

4 Enter correct value Enter value 3 , freq. ? 6,7 [RTN]

Enter value 4 , freq. ? 2,11 [RTN]

7 Stop data input Enter value 5 , freq. ? [RTN]

8 View statistics: N of values = 23 [RTN]

Mean Mean = 3.52173 [RTN}

True population std. deviation| s (population) = 1.76609 [RTN]

Sample estimate std. deviation| s (sample) = 1.80578 [RTN]

True population variance Variance (pop) = 3.11909 [RTN]

Sample estimate variance Variance (sample) = 3.26086 [RTN]
   Std. error of the mean  St. Err. Mean = .37653  [RTN]
 

 

 

 



 
 

 

 

ISOLUTION/
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

    
  

STEP INSTRUCTIONS DISPLAY INPUT

Minimum value Minimum value = 2 [RTN]

Maximum value Maximum value = 6 [RTN]

9 Run again Run, View, Continue or End? R [RTN]

2 Select data type Grouped or Ungrouped data? U [RTN]

3 RTN to stop, D to correct

5 Enter data values Enter value 1 ? 1 [RTN]

Enter value 2 ? 5 [RTN]

Enter value 3 ? 4 [RTN]

Enter value 4 ? 2 [RTN]

Enter value 5 ? 6 [RTN]

Enter value 6 ? 7 [RTN]

Enter value 7 ? 4 [RTN]

Enter value 8 ? 7 [RTN]

7 Stop data input Enter value 9 ? [RTN]

8 View statistics N of values = 8 [RTN]

Mean Mean = 4.5 [RTN]

True population std. deviation| s (population) = 2.06155 [RTN]

Sample estimate std. deviation| s (sample) = 2.20389 [RTN]

True population variance Variance (pop) = 4.25 [RTN]

Sample estimate variance Variance (sample) = 4.85714 [RTN]

Std. error of the mean St. Err. Mean = .77919 [RTN]

Minimum value Minimum value =1 [RTN]

Maximum value Maximum value = 7 [RTN]

9 End program Run, View, Continue or End? E [RTN]

If 'R' then re-run program If 'V' re-view results
If 'C' then continue to add data to present data set If 'E' then exit program
 

 

 



 

 

   USER INSTRUCTIONS
 

  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

STEP INSTRUCTIONS DISPLAY INPUT

1 Run "BASICS" Basic One-Variable Statistics

2 Select type of input Grouped or Ungrouped data? G or U [RTN]

3 For grouped data goto step 6

4 Enter upgrouped data: RTN to stop, D to correct

5 Enter value Enter value j X5 [RTN]

To delete last entry Enter value j D [RTN]

Goto step 5 Value j-1 (X5_1) deleted

To end data entry press [RTN]

and goto step 8 Enter value j [RTN]

6 Enter grouped data RTN to stop, D,D to correct

7 Enter value and frequency Enter value j , Freq. ? X5 ,F3 [RTN]

To delete last entry Enter value j , Freq. ? D,D [RTN]

Goto step 7 Value j-1 (X4_1*F5_;) deleted

To end data entry press [RTN] Enter value j , Freq. ? [RTN]

8 View statistics: N of values = [RTN]

s (population) = [RTN]/[BACK]

s (sample) = [RTN]/[BACK]

Variance (pop) - [RTN]/[BACK]

Variance (sample) - [RTN]/[BACK]

St. Err. Mean = [RTN]/[BACK]

Minimum value = [RTN]/[BACK]

Maximum value = [RTN]/[ BACK]

9 Continuation options Run, View, Continue, or End? Ffiij Lot   
 

If 'R' then run program again, goto step 2
If 'V' then view statistics again, goto step 8
  If 'C' then add more data, goto step 3

If 'E' then end program  
 

 



 

 

   VARIABLE NAMES
 

   
 

 

 

 

 

 

 

 

 

 

 

     

NAME DESCRIPTION NAME DESCRIPTION

A( ) Data storage N$ User input string

F( ) Frequency storage A$ Data input string

N Number of data points BS Frequency input string

N5 Sample size X2 Sum of X squared

T Sum of X G Frequency value

G9 Flag: 1=grouped data M Mean of data

V1 Varjance (true population) S9 Standard deviation {pop)

V2 Variance (sample estimate) S8 Standard dev. (sample)

E3 Standard error of mean I Minimum value

A Maximum value
 

 

 

   NOTES AND REFERENCES

 
 

   
 

The maximum number of data points (a grouped value is one data point) that may
be entered is 300. To change this, change the dimension statements in Tine 60.



 

 

 
  PROGRAM LISTING

 

   
 

10
20
&0
40
%0

60

7

830
50

100

140

120

130
140
150
160
170
180

190
200
240

220
230
240
25
260

270
280

PG

b BASICYS -~ basic one

' variable stat.

PREV 14/04/782
]

DISF "Rasic One-~-Variable Statistics

" @ DELAY .9

DIM AC300) ,NSL2%ST,F(300) ,A4102%],K$1
251

DEF FNIC(X) = INT(XXL00000)/7400000

DEF FNE

IF N<{4 THEN BEEP

data to delete’

DIGP "Value";N;"

>4 THEN DISP

DISP

i

NS=NS-FIN) @ XZ=XZ2-A(N)*2KF(N) @ T=

T=HONYKF (W) & N=N-1 & FHNE=0

I=TNF & Aa=EPS @ FOR @=41 TO0 N

IF A0y >a THEN A=A800)

IF ACT THEN T=006)

NEXT @

END DEF

DEF FND

® DISF ‘Must have

@ FNE=1 & GOTO 470

("SAMNY; & TF FOND

CRGFINDY

Y deleted’ @ HEEP 440 8 WAIT

HEEP 440

Ke=KEY$ @ IF K$="" THEN 200

FND=K$=CHR$(8) & IF K${(XCHRE(E) AND

KELICHRE(L3) THEN 200

END DEF
i

Pinitialize
I

DIGHF CHR%(L99); "rouped or ";CHR$(24
S¥s'ngrouped data "; 8 INPUT N% @ N
PrNELE" "

GY=UPRCSINSLL , i1 0="0G"

IF NOT G9 THEN DISF ‘RTN to

to correct’ & WATT 4

IF G% THEN DISF ‘RIN to

o correct’ @ WAIT 4

P Clear counters
I

T,Xe, N NS=0 & I=INF & A=EFS§
|

stop, D

stop, D,D t

D Enter data
|

ON ERROR GOTOD 430
DISF "Enter value";N+i;

#® TF 69 THEN 410
INFUT A% & 1IF ag=""
Be="" & GOTO 4460
DIGE ", freq."; @

THEN %40

INFUT A%, RS  

-Routine to

precision
sSet cutput

~Routine to delete last entry

~Correct counters

-Wait for

Return i

RTN or RBACK keyes.

iF BACK key is used

~Gtart up dialoque

-Data entry loop



 

 

   PROGRAM LISTING
 

  
 

2
4730

440

4%,
460

470

480
451
500
54,0
52 ()
€30
%40

550

60

H 0

580

Ho

6HO0

6H1 0

LHE0

6H30

640

&S0

6H60

&7

&HE D

6HY O

700

740

740

740
750
760
770

GOTO 460
IF GY AND ERRN=81 THEN A%,Bs="" @ G
070 %40
REEP 1680 @ DISP "Illegal data - pl
ease retype" @ GOTO 370

INPUT A% ,BE & 1F Ad%="" THEN %40
IF POSC/EeDd’ ,A%) THEN VU=FNE 8 G010
370

IF B2 AND G?=41 THEN G=ARS(INT(V
AL CRE)Y D))
X=VALCAY)
N=N+1 & NS=NH+E € A(N)=X @ F(N)=(
T=T+XXE @ X2=X24+X 2XG
IF X<I THEN I=X

IF X2>A THEN a=X
IF N<304 THEN 370
IF N<2 THEN REEP & DISP ‘Must have
more than one subject’ @©@ GOTO 370
OFF ERROR
|

I Compute Mean, s
|

Vi=X2/NS-(T/NS) 2 & S9=80R(VI)

VE=ULX NS/ (NS~1)) & SE=5UR(VE)

M=T/NS & E3=GY/0QR(N5-1)

}

P Print-out
I

FRINT "N of values =";N% € U=FND

PRINT "Mean =";FNI(M) @ U=FND @ 1F
U THEN 6%0

PRINT "5 (population) =";FNI(%9) @
U=FND & IF U THEN &60
FRINT "s (sample) =";FNI(S58) @ U=FN
D& IF U THEN 670

PRINT "Variance (pop) =";FNI{(Vi) @
U=FND @ IF U THEN &80

FRINT "Wariance (sample) =", FNI{V2)
@ U=FND 8 IF U THEN 690

FRINT "Gt. Err. Mean =";FNI(E3) @ U
=FND @ IF U THEN 700

FPRINT "Minimum value =";1 @ U=FND @&
I'F U THEN 740

PRINT "Maximum value =";A4 @ U=FND @
IF U THEN 720

|

b End dialogue
:

DIGF CHR$CZ10);"un, ";CHR$(Z214);"ie
W, "SCHR$CAYS) 5 "ontinve, or " CHR$C
1970 ;" nd";  

-GCall error correction routine

~Exit input mode

~Increment counters

~Compute variance and standard
deviation for N

-Compute variance and standard
deviation for N-i
~Compute mean and standard
@arror

~Qutput results and call delay

routine

~GContinuation options

 



 

   
 

PROGRAM LISTING 

  

 
 

760 INPUT N$ & N$=N$A" " @ NE=UPRCH(NSI
§,11)

750 ON POS("RUCE",N$)+1 GOTU 770,260,65
0,370,800

800 STOP

 



  
 

 PROGRAM DESCRIPTION     
 

CORR - COEFFICIENT OF CORRELATION

This program calculates a Pearson Product-moment correlation matrix and the basic
statistics of a N*¥K sized data matrix.

Formulae:

n

2,
 Mean of column =

 

 

n 2 n 2 '/Z

=1 / ZX /

Standard deviation = = _\ /=
n n

n.
an,.Y,.— ZX/‘ZY

Correlationr = , = i=1 =1

%
 

Where n = the number of subjects



 

  

 SAMPLE PROBLEM     

 

The following are the scores of six subjects on 3
psychological tests. Determine the correlations
among the tests and the mean and standard deviation
(N) of each test:

Subject Test 1 Test 2 Test 3
  

 

 

 

 

 

    

 

 

 

 

 

 

 

 

 

 

 

 

 

  

1 82 16 18

2 14 12 29

3 05 14 56

4 09 18 11

5 18 11 17

6 11 17 41

ISOLUTION

STEP INSTRUCTIONS DISPLAY INPUT

Run "CORR" Coefficient of Correlation

1 Enter the N of subjects How many subjects? 6 [RTN]

2 |Enter the N of variables How many variables? 3 [RTN]

3 Enter data Subject 1 , Item 1 ? 82 [RTN]

Subject 1 , Item 2 ? 16 [RTN]

Subject 1 , Item 3 ? 18 [RTN]

Subject 2 Subject 2 , Item 1 ? 14 [RTN]

Subject 2 , Item 2 ? 12 [RTN]

Subject 2 , Item 3 ? 29 [RTN]

Subject 3 Subject 3 , Item 1 ? 5 [TRTN]

Subject 3 , Item 2 ? 14 [RTN]

Subject 3 , Ttem 3 ? 56 [RTN]

Subject 4 Subject 4 , Item 1 ? 9 [RTN]     



 
 

 

 

ISOLUTION  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

     

STEP INSTRUCTIONS DISPLAY INPUT

Subject 4 , Item 2 ? 18 [RTN]

**Eppor** Subject 4 , Item 3 ? 110 [RTN]

Subject 5 Subject 5, Item 1 ? 18 [RTN]

Subject 5 , Item 2 ? 11 [RTN]

Subject 5 , Item 3 ? 17 [RTN]

Subject 6 Subject 6 , Item 1 ? 11 [RTN]

Subject 6 , Item 2 ? 17 [RTN]

Subject 6 , Item 3 ? 41 [RTN]

5 Correct error 0K? (N=change, RTN=continue)? N [RTN]

6 Enter index Change subject # , Item # ? 4,3 [RTN]

7 Overstrike Subject 4 , Item 3 Value : 110 |11[DELJ[RTN]

5 Continue 0K? (N=change, RTN=continue)? [RTN]

9 Read display Clm 1 Me=23.1667 s=26.6171 [RTN]

Corr (1:2) = .1427 [RTN]

Corr (1:3) = -.3879 [RTN]

Clm 2 Me=14.6667 s=2.5604 [RTN]

Corr (2:3) = -.0862 [RTN]

Clm 3 Me=28.6667 s=15.6063 [RTN]

10

|

Recycle prompt Run again, View again, or End? |E [RTN]  
 

11



12

 
 

   USER INSTRUCTIONS
 

  
 

 

 

 

 

 

 

 

 

 

 

 

 

STEP INSTRUCTIONS DISPLAY INPUT

Run "CORR" Coefficient of Correlation

1 Enter the number of subjects How many subjects? r [RTN]

2 Enter the number of variables How many variables? c [RTN]

3 Enter data as prompted, goto

step 3 until finished Subject i variable j? Aiy [RTN]
N [RTN]

4 Indicate error: 0K? (N=change, RTN=continue)? or [RTN]

If no error, qoto step 7

5 Enter index of bad data item Change subject # , Item # ? Er, Ec [RTN]

6 Correct value and goto step 4 Subjecty TItemc Valuesc value [RTN]
RTN] or

7 Read display Clmc Mem ss [BACK]
_ . . R, VorkE

8 Program options Run again, View again, or End? |[[RTN]
 

If 'R' then re-run program
 

If 'V' then review (step 7)
   If 'E' then end program   
 

 

 



 

 

   VARIABLE NAMES
 

   
 

 

 

 

 

 

 

 

      

NAME DESCRIPTION NAME DESCRIPTION

Al , ) Data matrix T Sum of all data Fx

T(5) Sum of clm 3 Ix5 X2(3) Sum of clm 3 in

X2 Sum? of all data Ix? N$ Correction string

M(j) Mean of clm. j S9(j3) s of clm. j

A$ User input string X,Y & Z Loop counters

R N of observations C N of variables

co( , ) Under diagonal=cross
product. Over diagonal=
correlation coefficient.   
 

 

   NOTES AND REFERENCES
 

   
 

This program is set up to handle a maximum of 50 subjects and 10 variables.
this, change Tines 50, 190, and 200.

Cohen & Cohen, APPLIED MULTIPLE REGRESSION/CORRELATIONReferences:

(Lawrence Erlbaum, New Jersey, 1975) page 35.

To change
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   PROGRAM LISTING
 

  
 

10
20
3
40
50

&
70
L
9]

o
]

™
YP

bR
b

’
:
_
.
i
"
'
"

=
o
o

130

140

150

ia

170

180

150

200

240

220
A
240
250
260

a7
280
25 ()
300

310

el

SE

3410

S50
G610

370
S
320

400
4430

b CORR -~ N variable

' GCorrelation Coeff.

b REV 44/01/82
I

bIM ACS0,40),TC4L0),X2080),MC40),00¢

10,400,582¢40) ,A%L501,N$1101]

DEF FNIGO = INTOCCELO000+ . %)/740000

Xa=0 @ T=(0

!

' Delay Function

Dl FND
BEEP 440
Ab=KEYS & IF A%{ CHRE$(13) AND A%{:0
HRECSY THEN 120

FND=A$=CHR$ (8
END DEF

DIsP " Coefficient of Correlation”
|

P input dialogue
}

INFUT "How many Subjects ?2"; R @ IF
R<4 OR RS0 THEN BEEP & RUN
INPUT "How many Variables 7"; C @# 1
FoOo<CL R Cr20 THEMN BEEFP & RUN
FOR Y=41 TO C & X2(Yir=0 & TL(Y)»=0 @ F
OR X=4 TO C & COCX,Y)=0 & NEXT X @&
NEXT Y
I

P Enter Data
I

FOR X=1 TO R @& FOR y=4 10 C
DISE "Subject";X;"Tten",;Y; &€ INFUT
AOXLY)

NEXT Y & RBEEP 440 & NEXT X

P Edit Routine
I

BEEP 220, 04 & INPUT "0k? (N=Change,
RTN=Continue) ?2"; X% & Xdg=X$&" "

TF UPRCHEOXEDL, 210 ¢ "N THERN 4720
INPFUT "Change Sub jectd, Ltemd T";X,v

TF X8 OR OXOR OR Y44 OR Y30 THEN DI
5P “No DubgectX Tten’ Y & WALT 3
& BEEP & GOTO it

DIBF "Subject’ :X; Ttemn’ %,
NB=HTRE(AK, Y)Y & TINPUT "Valuoe:" ,N$
NG

SO Y =RAL CNSD
GOT0 310
!

P Computation
)  

~het up array tables

-Pefine output precision

-Delay routine returns 1 for
BACK k

~Enter

~Set al

-Matrix

By,

and checlk
parametars

1 counters

0 for

irput

-Edit routine

-HBranch out if

loop

data

other

datea

i

kave

correct
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   PROGRAM LISTING
 

    

42
430
440
450
460

470
480

490
500
510

50

530
%40

550
560
570
580

590
600
&AL
&20

&30

6540
650

660
670
680
690
700
710

70

730
740

7% (

760

770

7a0

790

a0

83410

Bl

830
£40

3% 0

FOR Y=4 10 C

FOR X=4 TO R & IF vY=C THEN 520
|

' Cross Product
!

FOR Z=Y+4 10 C

COCZ,Y)=C0CZ,Y)+A (X, YIXA(X,Z) & NEX
I Z

!

P Me,5td,x,x*2

!

TYI)=TIY)+A(X,Y) B X2(Y)=X2(Y)+A(X,

Y)*2 8B T=T+A(X,Y) @ X2=XZ+4(X,Y)

NEXT X

MIYD)=T(Y)/R & SP(Y)=5QR(X2(Y)/R-(T(

YY/RY*2)

NEXT Y
|

' Compute v
I

FOR Y=1 10 C
IF Y=0C THEN 660
FOR Z=Y+1 TO C
COCY,Z)=RXCOCZ,YI)-TLYIXRT(Z)

COCY ,Z)=00CY ,2Z2) /(SRARIRXX2{(YI-T(Y)*2
JXSBAR(RKAZ(CZHI-TCZI)

NEXT Z
NEXT Y

!
' Printout
!

X,Y ,Zd=1(
Y=Y+4 @ 1F Y>C THEN 820
PRINT "Clm";Y; "Me=" ;FNI{M(Y)); "g=";
FNICS?(Y))Y & A=FND
IF A=1 AND Y>»1 THEN Y=Y-4 & GOTO 71
0
Z=Y+4 @ TF Y=0 THEN 820
PRINT "Coprr LYY"2="5FNICCO
(Y, Z)) @ A=FND
IF & AND Z>Y+4i THEN Z=Z-41 & GOTO 74
0

IF & AND Z=Y+1 THEN 740
Z=Z44 & TF Z24{=0C THEN 740
GOTo 700
!
P Recyole

!
DISPF CHR$(240);"un again, ";CHR$(21
A4);"iew again, or ";CHR$SCL?7) :"nd";
INFUT 6% & A%=UPRCH (A" ")
ON FPOSC/RVE,A%TL,4D)+4 GOTO 820,49
0,&620,8%0

STOP  

~Computation loops

~Compute cross product

-GCompute sum X, X squared, sum
total, sum squared total

~GCompute sample std. deviation
and mean

~Gomputation loops

~GCompute the correlation
to 4

-Printout

~Program options

of Y
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 PROGRAM DESCRIPTION  
   

DISTR: PROBABILITY OF NORMAL, F, t, & CHI-SQUARE DISTRIBUTIONS

Normal Distribution:

This program evaluates the right tail of the normal probability distribution.
The probability statement (p.) is in the form describing the chances of a score
falling above z. The probabilities are accurate to two places when z is less
than 2.51.

The cumulative probability of z=1-p.

Chi-Square Distribution:

This program evaluates Chi-Square such that p equals the probability of obtaining
a sample chi-square this large or larger. The program is accurate to two places
through 70 df.

F. Distribution:

This program evaluates the integral of the F-distribution for given values of
F (>0), degrees of freedom V1, V2, whether or not V1 or V2 is even. V1 is the
degrees of freedom in the numerator. The p presented is the probability of
rejecting the equivalence of variances.

t Distribution:

This program evaluates the cumulative distribution P(x) for a given t and degrees
of freedom. The two tailed case is given. P is equivalent to the probability
of a false rejection of the null hypothesis.

Caution is recommended when using this program as at most points the p is an
approximation of the same order as the condensed table in Biometrics Tables for
Statisticians.

General:

This series allows the efficient and relatively accurate generation of probabilities
for z, t, f, and Chi-Square. The formulations are based on the work of N. Jaspen
and C. Hastings. The approximations are sufficient for approximate evaluations
of the specified statistics. More exact evaluations require individual programs
or the use of published tables where the accuracies are public.
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PROGRAM DESCRIPTION      

 

DISTR: PROBABILITY OF NORMAL, F, t, & CHI-SQUARE DISTRIBUTIONS

(continued)

Distribution formulae: 

F = F value
I = DF numerator

J = DF denominator

(1-2/9/3)+F- (1-2/9/1)
N(2/979)F2/3+2/9/1

If J 3 then: Z= Z(1+.08x2%/03)

Normalization of F = Z =  

5/ (140,#Z4C%724C ;734C ;*2%) 21Probability P

Where: C , 196854, C, = .115194, C, = .000344, C, = .019527

To transform to two-tailed students t, let F =t , I =1, J = DF
I 8To transform to Chi-squared, let F = X2/DF, I =DF, J

Normal probability: =z = z score



 
 

 

 SAMPLE PROBLEM       

Compute the following distributions:

 
 
 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

     

a. Normal Distribution: z=1.18 and z=2.28

b. Chi-square distribution: X2=31.41 V=20

c. F distribution: F=4.21 V1=7 V2=6

d. T distribution: t=2.201 V=11

ISOLUTIONI

STEP INSTRUCTIONS DISPLAY INPUT

Run "DISTR" Distribution Package

1 |Select Normal distribution Normal, Chi™2, F, or T ? N [RTN]

Type E at beep to escape

2.A Enter z value Enter z ? 1.18 [RTN]

3 Read probability Probability = .119 [RTN]

2.A Enter z value Enter z ? 2.28 [RTN]

3 Real probability and escape Probability = .011 E [RTN]

Run "DISTR" Distribution Package

1 Select Chi-square Normal, Chi®2, F, or T ? C [RTN]

Type E at beep to escape

2.B Enter Chi-square and DF separ-

ated by a comma Enter Chi-square, DF ? %éffi%’zo

3 Read probability and escape Probability = .05 E [RTN]

Run "DISTR" Distribution Package

1 Select F distribution Normal, Chi®2, F, or T ? F [RTN]
  



 
 

  ISOLUTION|
 

 
 

 

 

 

 

 

 

 

 

 

 

 

     

STEP INSTRUCTIONS DISPLAY INPUT

Type E at beep to escape

2.C |Enter F, DF1, DF2 on the same

4.21,7,6
line, separated by commas Enter F, DFnum, DFden ? [RTN]

3 Read probability and escape Probability - .051 E [RTN]

Run "DISTR" Distribution Package

1 |Select t distribution Normal, Chi®2, F, or T ? T [RTN]

Type E at beep to escape

2.D Enter t value and degrees of
2.201,11

freedom Enter T, DF [RTN]

3 Read probability and escape Probability = .048 E [RTN]  
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   USER INSTRUCTIONS
 

  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

STEP INSTRUCTIONS DISPLAY INPUT

Run "DISTR" Distribution Package

1 Select type of distribution Normal, Chi~2, F, or T

1.A| N [RTN] = normal N [RTN]

1.B| C [RTN] = chi-square C [RTN]

1.C| F [RTN] = F distribution F [RTN]

1.D| T [RTN] = t distribution T [RTN]

Type E at beep to escape

2 Enter prompted values
z value

2.A| Normal distribution Enter z ? [RTN]

2.B| Chi-square Enter Chi~2, DF ? )[(rzfiN[])F

2.C| F distribution Enter F, DFnum, DFden ? EfiTfifi’ %

2.D| t distribution Enter t, DF ? t, DF [RTN]

3 Read probability, type [RTN] Probability = . . . [RTN] or

for more of the same type, or E [RTN]
   type 'E' to exit the program.    

 

 



 
 

   VARIABLE NAMES
 

   
 

 

 

 

 

 

     

NAME DESCRIPTION NAME DESCRIPTION

A$ User input string K$ Delay routine

T T value J Df in denominator
F value (or converted

F t,X2) I Df in numerator

R1 Flag: if F 1 then R1=1 Z Normalization of F

P Probability C Chi-square value  
 

 

 

   NOTES AND REFERENCES
 

   
 

The t-distribution is calculated for two-tailed t. To convert to one-tailed t,
divide the

References:

P-value by 2.

Jaspen, Nathan, "The calculation of probabilities corresponding
to the values of z, t, F and Chi-square", JOURNAL OF EDUCATIONAL
AND PSYCHOLOGICAL MEASUREMENT, page 877-80, Vol XXV, No. 3, 1965.

Fisher & Yates, STATISTICAL TABLES FOR BIOLOGICAL, AGRICULTURAL,
AND MEDICAL RESEARCH (6th ED, Oliver and Boyd, London, 1963)
page 46-47.

Kerlinger & Pedhauzer, MULTIPLE REGRESSION IN BEHAVORIAL RESEARCH
(Holt, Rinehart & Winston, New York, 1973) page 494,499-500.
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  PROGRAM LISTING

 

  
 

10

30
40
50

60

Y0
100
110

120
130
1.40
1580
160
170

Lo
190
200

240
2l
sy
foes e4

40

2%

w2 )

A6
L0
3G
320
40

440
410
430

D1STR - Chi~Z,
¢

REV 14/041/82

DIspE v Distribution FPackage”

AalT L7
DIM ALLL001,Ke04007
DEF FNIC(X) = INTOOHL00

!
' Delay

!

DEF FND
BEEP 440
Ke=KEY$ & IF Kg=""
IF UPRCS (K$)="E"
FND=0 & END DEF

!

P Type of dist
g

DISE CHR${Z06) ; "ormal,
"histed, ";OHR$CL98) ;"
N LW
)) }

INPUT A4 & A=UPRCH(ASTL,41 1)
IF POSC"MOCFT" ,A4)=0
DISE "Type ";CHR$(4Y
aescape” & WAILT

TF Ad="N" THEN
@ Z=AR5(Z) @ Ri=0

IF A$="T" THEN
T, 8 FeTr2 R
IF A%="C" THEM
pE oYy C,T @ F=C/1
0 310
ITRPUT "Enter F,
s

Compute

“~f1":GIVRE(LG

B or=1/F ¥ Ri=i

}
.‘ slSRSTEE N (2,

Pos G/ 004 196854

|

b Printout
i

PRINT "Probability
U=N
GOTO 240
STOF

)

P& Z-way student’
P distributions .
I

i

THEN 140

at heep

{
|

|

Ri=0 & IF F<4 THEN

)= (=297 T)
YD/STY N N

IF 303 THEN Zs2#(14 . 08%;

LSaARZP
. . - o
AR0A9%27% ;.“‘-f"
P Ri=1 THEN P={i-  

~Function to set output
precision

-Exit/delay function

~Peterning the type of
gdiztribution 1o be used

=Input routine for normal

distribution

~lnput routine for

T-distribution

=Input rouvtine for Chi-square

distribution

~Input routine for

F-distribution

—Inversion for small values

~botpute normalization

~Gorrection factor for small
degraes of fTrecsdom

~YoxlmaT@ pirebability using
Jaspean s constants

~Reverse inveroidon

~Display probability
~Gall Exit/Zdelay routine
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 PROGRAM DESCRIPTION     
 

 

DEPENDT - DEPENDENT (PAIRED) T-TEST

Given a set of paired observations, the t-statistic may be used to test the
null hypothesis that the two samples are drawn from the same population. This
program may be used to calculate the t-statistic, standard error of the differ-
ence, correlation X:Y, the mean and standard deviation of each variable,
and the mean and standard deviation of the difference between the two
variables.

Formulae used:

Paired T test formulas:

Number of observations = n

Difference (D)=Y — X

n n

DX >Y~ X)
1 =1

Mean diff (D) = —
n n

] =

 Mean X (X)=

 Standard deviation of population est. (S,) =

Si+s2—s?
Correlation Coefficient = 25,5, y—X

D
tvalue = —==—=

\/Sg_x/n

: _ ez
Error of difference =+/S, _,/n

Degrees of freedom=n—1
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   SAMPLE PROBLEM
 

  
 

Given a set of paired observations (below), test the null
hypothesis that V;=V,.
of both variables.

Also, compute the basic statistics

 

 

 

 

X 140  17.5  17.0 15.4
Y 17.0  20.7  21.6 17.2

ISOLUTION
  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

     

STEP INSTRUCTIONS DISPLAY INPUT

Run "DEPNDT" Paired T

1 RTN to end data; D,D to delete

Enter data pairs Point #1 Enter X , Y ? 14,17 [RTN]
17.5,20.7

Point #2 Enter X , Y ? [RTN]
17,21.6

Point #3 Enter X , Y ? [RTN]

175,2099

3 |Delete error Point #5 Enter X , Y ? D,D [RTN]

Point #4 deleted: X=175 Y=2099
17.5,20.9

1 |Enter correct value Point #4 Enter X , Y ? [RTN]
15.4,17.2

Continue Point #5 Enter X , Y ? [RTNj

2 |Exit input routine Point #6 Enter X , Y ? [RTN]

4 NOTE: SD (n-1)

Mean and Sd(N) of X X mean = 16.28 s = 1.53851 [RTi

Mean and Sd(N) of Y Y mean = 19.48 s = 2.19932 [RTN]

Mean and Sd(N) of difference Diff mean = s =1 [RTN]

Error of difference Error of Diff = .44721 [RTN]

Correlation Correlation XY = .91676 [RTN]

t-value and DF t = 7.15542 = 4 [RTN]

5 |End program Run again, View again, or End? E [RTN]
 

 

 

 



 
 

  
 

USER INSTRUCTIONS
 

   
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

STEP INSTRUCTIONS DISPLAY INPUT

Run "DEPNDT" Paired T

RTN to end data D,D to delete

1 Enter data pair Point #n Enter X , Y ? XnsYn [RTN]

2 To delete last pair enter D,D

and goto step 2 Point #n Enter X , Y ? D,D [RTN]

3 To end data entry press [RTN] Point #n Enter X , Y ? [RTN]

4 Read results: Note that the

standard deviation is the

population estimate. NOTE: SD (n-1)

Press [RTN] for next answer, X mean = s = [RTN]

[BACK] to view previous answer| Y mean = S = [RTN]/[BACK]

Diff mean = S = [RTN]/[BACK]

Error of Diff = [RTN]/[BACK]

Correlation XY = [RTN]/[BACK]

t = DF = [RTN]/[BACK]

5 Program options Run again, View again, or End? Efiij or
 

 

   R = run program - step 1

V = re-view results - step 4

E = end program    
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 VARIABLE NAMES  
   
 

 

 

 

 

 

 

 

 

 

 

 

  

NAME DESCRIPTION NAME DESCRIPTION

X( ) Observations of X Y( ) Observations of Y

X$ X input string Y$ Y input string

D1 Difference 2(Y-X) D2 z(Y-X)?

X1 Sum of X TX X2 Sum X squared ©X2

Y1 Sum of Y TV Y2 Sum Y squared Y2

N Number of observations D Degrees of freedom

M1 Mean of X S1 Sd of X

M2 Mean of Y S2 Sd of Y

M3 Mean of Y-X S3 Sd of Y-X

K$ General input string R Correlation X:Y

E Error of difference T t value    
 

 
 

 

 

 NOTES AND REFERENCES     
 

A maximum of 100 data pairs may be used. To change this, change the dimension
statement in line 60.

The standard deviation that is computed is the population estimate (N-1).

References: Winer, B., STATISTICAL PRINCIPLES IN EXPERIMENTAL DESIGN
(2nd ed., McGraw-Hi11, New York 1962) page 44-49.
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   PROGRAM LISTING
 

    

420

4310

4410

4%0

460

470

&00
&AL U

bl

GOTO 3%0
!

' Compute mean,std dev

!
IF N2 THEN BEEF 4760 & DISPF "Must
have more than one point" 8 WALT 4
& GOTO 3%0
OFF ERROR @ Mi=Xi/N @ MZ=Yi/N @ Si=
FNSOXE,X2,N) @ S2=FNS(YLi, Y3, N) @ D=
N-4
MA3=DL/N & S3E=FNS(DL,D2,M)

R=(GL"2+8222-8322) /7 (2%51%62)

T=M3/6GR(EI*2/NY & E=BUR(E3I Z2/N)

PRINT "NOTE : 8D.=n-4"
PRINT "X mean=";FNI(ML);" a=" ,FNI(S
1 @ U=FND @ TIF U THEN 510

PRINT "Y mean=";FNI(MZ) ;" a=";FNI(S
2D
U=FND & IF U THEN %20
PRINT "Diff mean=";FNI(M3) ;" g=" ,FN
T3 @ U=sFND & IF U THEN %30
PRINT "Error of diff. =";FNI(E) & U
=END @ IF U THEN %%0

FPRINT "Correlation XY =" ;FNI(E) @& U
=FND @ IF U THEN %60

PRINT "t=" FNI(T);"  DF=";D @ U=FND
@ IF U THEN 570

DISH CHR$(ZL10);"un again, “;CHRE$(24
Ay Miew again, or "S;CHR$CL97) "nd "

LMPLT X& & X$=UPRCHX$AE" ")
ON POSCPRVE",XET4,112+4 GOTO S%0,33
0,510,620
END

 

~Zalculate the mean and 5D of ¥

and Y

~GCalculate the mean and 5d of
-X

~Calculate the correlation

coafficient

~GCalculate the t value and the

error of the difference

~Printout

~Frograen options
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PROGRAM DESCRIPTION 

 
 

INDPT - t TEST FOR 2 UNEQUAL SIZED SAMPLES

If two independent samples of size N1 and N2 are drawn at random from a normally
distributed population with a mean X and a variance of o2, this statistic is
used to test whether or not the two samples have been drawn from the same normal
population or from normal populations with different means but the same variance.
This program will calculate the t statistic and the basic statistics for a set
of data entered by keyboard.

Ny ny

in Z1Yi
=1 - =

I Mean 2 (Y) = l
n, y

Formulae:

  Mean 1 (X) =

Ny Ny \2

Numerator of standard deviation (L,) = nXZX,Z- — ( ZX,-)
=1 =1

LX

Standard deviation (population est.) = _

(p ° nx(nx — 1 )

Ny ny 2

(ny+n,— 2) (nyZX,-— nXZY,-)
=1 =1

 

t=

(ny+n,)n,L,+n,L)

fX—Y#0 then t=t*SGN(X—Y)

where: SGN(V)= v_. V#0. V I

Degrees of freedom (df) = (n, — 1)(n, — 1)
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 SAMPLE PROBLEM      
 

Calculate the basic statistics for the 2 unequal sized variables found be-
low, and determine whether or not they have been drawn from the same popu-
lTation (calculate the t value).

ldent. 1 2 3 4 5 6 1 8 9 10
X 79 84 108 114 120 103 122 120

Y 91 103 90 113 108 87 100 80 99 54

 
 

 

 

   
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

ISOLUTION|

STEP INSTRUCTIONS DISPLAY INPUT

Run "INDPT" Independent Sample t test

RTN = finish treat, D = delete

1 Enter X treatment Trt 1 Point 1 ? 79 [RTN]

Trt 1 Point 2 ? 84 [RTN]

Trt 1 Point 3 ? 108 [RTN]

Trt 1 Point 4 ? 114 [RTN]

Trt 1 Point 5 7 120 [RTN]

Trt 1 Point 6 ? 103 [RTN]

Trt 1 Point 7 ? 122 [RTN]

Trt 1 Point 8 ? 120 [RTN]

End X treatment Trt 1 Point 9 ? [RTN]

2 Enter Y treatment Trt 2 Point 1 ? 91 [RTN]

Trt 2 Point 2 ? 103 [RTN]

Trt 2 Point 3 ? 90 [RTN]

Trt 2 Point 4 ? 113 [RTN]

Trt 2 Point 5 ? 108 [RTN]

**Eyrpror** Trt 2 Point 6 ? 888 [RTN]   
 

 



 
 

  ISOLUTION|
 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

STEP INSTRUCTIONS DISPLAY INPUT

4 Delete last input Trt 2 Point 7 ? D [RTN]

Last value is deleted Point 6 Deleted = 888

2 Enter correct value Trt 2 Point 6 ? 87 [RTN]

Trt 2 Point 7 ? 100 [RTN]

Trt 2 Point 8 ? 80 [RTN]

Trt 2 Point 9 ? 99 [RTN]

Trt 2 Point 10 ? 54 [RTN]

End Y treatment Trt 2 Point 11 ? [RTN]

5 NOTE: Sd=Population est. NOTE: Sd/n-1

Mean and Sd. of X Mean 1 = 106.25 s 1 =16.637 |[RTN]

Mean and Sd. of Y Mean 2 = 92.50 s 2 = 16.821 [RTN]

t value t =1.732 [RTN]

Degrees of freedom DF = 16 [RTN]

6 Review routine Run again, View again, or End? Ffiij o
 

If 'R' then re-run program
 

If 'V' then re-view results
   If 'E' then stop     
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   USER INSTRUCTIONS
 

  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

STEP INSTRUCTIONS DISPLAY INPUT

Run "INDPT" Independent Sample t test

RTN to finish treat, D to delete

1 Enter X as prompted or Trt 1 Point n ? Xn [RTN]

3 End treatment and goto step 2 Trt 1 Point n ? [RTN] or

4 Delete last input Trt 1 Point n ? D [RTN]

Value will be deleted Point n deleted = Xn

Goto step 1 until done

2 Enter Y treatment. Apply

steps 3 or 4 as above Trt 2 Point n ? Yn [RTN]

5 Read output NOTE: SD/n-1

[RTN] = view next output Mean 1 = s 1= [RTN]

[BACK] = review last output Mean 2 = s 2 = [RTN]/[BACK]

REMEMBER: In this program t = [RTN]/[BACK]

the standard deviation is DF = [RTN]/[BACK]

for the population estimate

6 Review routine Run again, View again, or End? Ffiij ort

If 'R' then re-run program

If 'V' then re-view output

If 'E' then stop   
 

 

 



 

 

   VARIABLE NAMES
 

   
 

 

 

 

 

 

 

 

 

 

     

NAME DESCRIPTION NAME DESCRIPTION

N Input counter D g$tggsggcg%¥ons

X0 N of obs. in X ng YO N of obs. in Y ny

X1 Sum X = IX Y1 Sum y = Xy

X2 Sum x squared = rx2 Y2 Sum y squared = Iy?

K$ User input string A( ) Temporary data storage

L1 (nx) (Zx2)-(2x)2 Y Index counter

L2 (ny)(zy?)-(Zy)? S1 Standard dev. of X (n-1)

S2 Standard dev. of Y T t value

M1 Mean of Xx M2 Mean of y   
 

 

   NOTES AND REFERENCES
 

    

This program will accept a maximum of 100 data per treatment. Change the
dimension statements in Tine 90 to change this maximum.

The standard deviation in this program is calculated for the population estimate.

References: Winer, B.J., STATISTICAL PRINCIPLES IN EXPERIMENTAL DESIGN 2nd edition,
(McGraw-Hi11, New York, 1971) pages 35-37.
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PROGRAM LISTING
 

  
 

10

20
30
40
%0

HO

70

80

90

100

110

120

130

140

1%0

180
190
200

2410
e
2350
240

250

260
270
260
290
300
10
220

330
340

350
360

370
580

35
400

440
40

FOINDPT - Independent
I Sample t-test
I REV 11/04/82
|

DIGF
@ WAIT 1§

!

P Indtialize

|

DIM K4$14001,AC100)
l(g;::: " n ‘

DEF FNI(X) =

!

I Delay rouvtine
I

DEF FND

Independent Sample 1 test"

INT L0004+ .5)/75000

FEEP 440

K$=KEY$ @ IF KH${(P2CHR$CL3)Y AND K4<(>C

HR$CEY THEMN 170

FND=K$=CHR$(8)

END DEF
|

b Correction
1

DEF FNE

IF N<L THEN BEEP & DISP "Must have

data 1o delete” @ WAILT 4 @ GOTO 280

IF Y=4 THEN X0=X0-1 & Xi=Xi-A(N) @

X2=X2-a(N) 22 ELSE YO=Y0-4 @ Yi=Yi-@

(NY & Ya2=YZ-a(N)*2

DISF "Point";N;"Deleted =

N=N=-4 & D=D-1{

FNE=0 & END DEF
|

! Enter
1

DISF "RTN

"R WALT 4

N,D,X0,X1,X2,Y0,Y4,Y2=0

ON ERROR RBEEP @ DISF "Inwvalid

- please ratype” @ GCOTO 340
FOR Y=4 10 2

DISF "Trt.";Y;"Foint"; ;N+4i; @

K%

IF K$="" THEN 4%

ITF POSC"DAEe” UPRCHF(K$ELL , 110D

U=FNE & GOT0O 360

N=N+1 @ D=D+i @& A(NI=VAL(KS)

IF Yesi THEN X0=X0+4 @ Xi=Xi+A(N) @

X2=X2+H (M 22 ELSE YO0=Y0+i @ Yi=Yi+A

(NY & Y2=YZ2+A(N)Y"Z

GATO 3460
i

"HAOND

data

= Finish treat. D=delete

data

INPUTY

THEN  

-Define the output precision

~Wait for a

the RACK

key- return 1 for
key

~Frror correction

- Error
j. NTya ] .i- d

input

~Input

trapping for

loop—

~Call end of treatment

~Call error correction

~Increment counters
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PROGRAM LISTING
 

   
 

430
440
45

460
470
480
490
500
5410

520

530
540

550

S&0

570

Hhe0

590

H00

&40

H2 ()

HE(D

HA4 (0

&S

HGO

&7

HE

&S0

700

740

I End
I

IF N{2 THEN DISF "Must have more th

an 1 point" & BEEP @ WAIT 4 & GOTO

360
N=()

NEXT Y
!

I Compute
!

Li=X0kX2-X41%2 ® LZ=YQXY2-Yi*2

Treatment

SL=0AR LA/ X0X(X0-1))) & S2=5QR(L.2/
CYORCYO-122)

Mi=X1/X0 @ MI=YL/YO0
T=8ARCOX0+Y0-2) XY ORXNEL-XOKY L) "2/ (X
0+YOIRCYOXLE +X0%L2) D)
IF ME-M2430 THEN T=TXSGN{ML-MI)

D=X0-44+(Y0~-1)

!

b Print—-out
I

PRINT "NOTE: SD/n-4"

PRINT "Mean & =";FNI(Mi);" =«
NICSL)Y @ U=FND & IF U THEN 600

PRINT "Mean 2 =" ;FNI(M2);" & 2 =",
FNICS2) @ U=FND & IF U THEN 640

PRINT "t =" ;FNI(T) & U=FND & IF U 1
HEN 620
PRINT "DF
H30

.,L o n } F'

=D @ Us=FND @ IF U THEN

1

P End dialogue
|

DIGP CHEEC(Z400; "un again, ", CHR$(24
A3 "dew again, or ";CHR$CL97); "nd",

INPUT X4 & X$=UPRCH(X$&™ ")
O POSCPRVEY,XET4,4010+4 GOTO 680,32
0,600,740
STOP

 

~Compute numerator of standard
deviation

~Compute rest of standard
deviation

~Compute the mean of X and Y
~Compute t value

~Multiply by MeEan X
Mminus mean Y

~Compute the degrees of freedom

the sign of

-Frintout and call delay

routine

~Gontinuation options
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  PROGRAM DESCRIPTION  
   
 

CHISQR - CHI-SQUARE TEST

Contingency tables are used to test the null hypothesis that two variables are
independent. Pearson's coefficient of contingency measures the degree of association
between the two variables. The Chi-square statistic is computed with the assumption
that the samples are independent and have been entered in nominal form (not as
percentages).

Formulae:

Xzzzzfi’%
i=1=1

Where

O, = Observed number of cases categorized in the ith row of thej? column.

r k

ZAaj ZAib
b=1a=1

r k

:E: ZE:A%d
c=1d=1

r =the number of rows in the data set

k = the number of columns in the data set

 Expected value (E;) =

2
X

Contingency coefficient (C) = —_—N'*'XZ

Where

Degrees of freedom (df) =(r— 1)}(k — 1)



 
 

   SAMPLE PROBLEM
 

   
 

Find the Test Statistic Chi-Square for the following set of data:

 
 

  
 

  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

1 2 3 4

13 67 49 58
2 31 60 49 54
3 58 8 80 68

ISOLUTION{

STEP INSTRUCTIONS DISPLAY INPUT

Run "CHISQR" Chi-Square test

1 |Enter matrix size: R How many rows: 3 [RTN]

2 How many columns? 4 [RTN]

3.1| Enter A(1,1) Row 1 Column 1 ? 36 [RTN]

Enter A(1,2) Row 1 Column 2 ? 67 [RTN]

Enter A(1,3) Row 1 Column 3 ? 49 [RTN]

Enter A(1,4) Row 1 Column 4 ? 58 [RTN]

3.2 Enter A(2,1) Row 2 Column 1 ? 31 [RTN]

Enter A(2,2) Row 2 Column 2 ? 60 [RTN]

Enter A(2,3) Row 2 Column 3 ? 49 [RTN]

Enter A(2,4) Row 2 Column 4 ? 54 [RTN]

3.3| Enter A(3,1) Row 3 Column 1 ? 58 [RTN]

**Epprop** Row 3 Column 2 ? 887 [RTN]

Enter A(3,3) Row 3 Column 3 ? 80 [RTN]

Enter A(3,4) Row 3 Column 4 ? 68 [RTN]

4 Call error correction OK? ([RTN]=continue N=change) [N [RTN]

Enter index of incorrect value| Enter Row #, Column # ? 3,2 [RTN]    
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  ISOLUTION
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

     

STEP INSTRUCTIONS DISPLAY INPUT

Enter correct value 01d value: 887 New? 87 [RTN]

Exit 0K? ([RTN]=continue N=change) |[RTN]

5 Read observed and expected 1,1 0=36 E=37.6614 [RTN]

values 1,2 0=67 E=64.4763 [RTN]

1,3 0=49 E=53.6298 [RTN]

1,4 0=58 E=54.2324 [RTN]

2,1 0=31 E=34.792 [RTN]

2,2 0=60 E=59.5638 [RTN]

2,3 0=49 E=49.5438 [RTN]

2,4 0=54 E=50.1005 [RTN]

3,1 0=58 E=52.5466 [RTN]

3,2 0=87 E=89.9598 [RTN]

3,3 0=80 E=74.8264 [RTN]

3,4 0=68 E=75.6671 [RTN]

View Chi-square value Chi-Square = 3.3574 [RTN]

View degrees of freedom value Degrees of Freedom = 6 [RTN]

View contingency coefficient Contingency coeff = .0692 [RTN]

6 End program Run again, View again, or End? [E [RTN]
 

 

 



 

 

   USER INSTRUCTIONS
 

   
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

STEP INSTRUCTIONS DISPLAY INPUT

Run "CHISQR" Chi-Square test

1 Enter the number of rows How many rows? N [RTN]

2 Enter the number of columns How many columns? C [RTN]

3 Enter the data as prompted Row; Columnj Aiy [RTN]

4 Check for incorrect value 0K? ([RTN]=continue N=change) [N [RTN]

If values are correct goto 5

Enter Row #, Column # Re, Ce [RTN]
Correct

01d value = Ag~  New? value [RTN]

Goto 4

5 View observed and expected (r,c) 0= E= [RTN]/[BACK]

values for all input data.

Use [RTN] to continue, [BACK]

to review.

View Chi-square value Chi-square = [RTN]/[BACK]

View degrees of freedom value Degrees of Freedom = [RTN]/[BACK]

View contingency coefficient Contingency Coeff = [RTN]/[BACK]

6 Continuation options Run again, View again, or End? Ffiij or
 

If 'R' then re-run
 

If 'V' then re-view
   If 'E' then stop     
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   VARIABLE NAMES
 

   
 

 

 

 

 

 

 

 

 

     

NAME DESCRIPTION NAME DESCRIPTION

A, ) Data storage matrix A$ Input string

R(3) Sum of row j R Number of rows

C(j) Sum of column j C Number of columns

E( , ) Expected value T Sum of all data

c2( , ) Chi-square value of datum I,Jd Index

co Contingency coefficient C2 Total chi-square

U Delay: 1=[BACK] key used D Degrees of freedom

R1, C1 Error correction index
 

 

 

   NOTES AND REFERENCES

 
 

   
 

A maximum of 15 subjects and 15 variables may be entered.
the dimension statements in 1line 60.

References:

To change this, change

Siegel, Sidney, NON PARAMETRIC STATISTICS FOR THE BEHAVORIAL
SCIENCES (McGraw Hi11, New York, 1956) page 197, 104-107.

Conover, W.J., PRACTICAL NON PARAMETRIC STATISTICS
(John Wiley, New York, 1971)
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   PROGRAM LISTING
 

    

10
20

400

410
420
430
440
45,0
460

b CHISAR —~ Chi
' Square test

P REV 14/04/82
I
DIGE " Chi-Square test" & WAIT 4

DIM ACL%,4%),RO45),004%) ,E{(1%,4%),C
2045 ,25) ,A%04001
T=0 & C&=0
|
I Short
|

DEF
!
I Delay routine
!

DEF FND

Frec

FNIGKY = INT(KX10000+.%)/40000

BEEP 440

AS=KEYS & TF A$(ICHR$(L3)
ARG (E)Y THEN 170

FND=A%=CHR$ (E)
END DEF

!
P Srtart dialogue
!
INFUT "How many rows 7";R
INFUT "How many Columnsg ?7";C
IF R<OL OR C<KL THEN BEEP & RUN
|

b Input loop
!
FOR I=% T0O R & R{L)=0
FOR J=4 TO C @ C(JI=0
DISP "Row";1;"Column";J;
INPUT ACT,T) & NEXT T ® NEXT I
I

I Error
!

INFUT "0Ok? (RTN=continuve, N=change)
VS A% B AB=ARAE"
1 UPRCECASTL, 410 (X"N" THEN 420
INFUT "Enter Rowd , Cled ?2";R4,CH

AND A$CXC

correction

IF Ri<L OR RIGE OR
NOREEP 8380 @ DISP
" GOTO 360
DIGH "01ld value:";ARL,CI1H;"

@O INPUT A(RY,C1D
GOTO 360
FOR I=1 TO R & FOR
ROIY=R{TI+ACT, T
COTy=R )AL, T)
T=T+A(1,I)
NEXT J 8 NEXT I

Cids OR C1>C THE
"Impossible datum

New";

J=4 70 C  

-Het precision of output

for a

key

-Wait

BEACK

key- return 1 if

=-Data entry routine
~Row loop
~Column loop

-Display index valueand input

-Error correction routine

for error

the index value of

-Check

-Enter

error

~Check

the

validity of data

-Enter new value

~Hummation

-SuUmM rows

-Sum columng

~Hum all values

loop~-



 
 

   PROGRAM LISTING
 

 
 

 

470
480

490

$00
540
G0
Sl

540
B50
560

BH70

Seo

590

HU O

6H10

FOR I=1 T0 R @& FOR J=1 70 C
ECL, D) =RCIIXCCIHI/T
G,) =(All,J)-ECT, NI*2/E(T,T)

C2=C2+C2(1,I
MEXT J & NEXT I
D=(C-1)%(R~1)
CO=8RR(CZ/(T+C2))

|

' Print-out

!

FOR 1=4 TO K @& FOR J=1 10 C

AF=STRE (I &, "ASTRS ()
PRINT A%;"  O=";ACL,J);"
(L,
U=END @ IF U AND J34 THEN J=J-2
IF U=1 AND J=4i AND 134 THEN I=I-p2
GOTO &30

NEXT T
NEXT 1T
PRINT
D @ IF U THEN %70
PRINT "Deqrees of Freedom =";D @ U=
FND @ IF U THEN &40

PRINT "Contingency Coeff =";FNI(C0)
U=FND & TF U THEN &%0
DISF CHR$CZ40);"un again, ";CHRE (24
4y %iew again, or ";CHRELD?)

INFUT "nd 7" &% & AS=UPRCE{(asa"
ON FOSC"RVE" A%14,4D)+4 GOTO 680
0,%70,740
END

E=";FNI{E

"Chi-Square =";FNI(C2) & U=FN

 

~Computation loop~
~GCompute expected value

~Compute chi-square
contribution

~Gompute the deqgrees of freedom
~Lompute contingency
coefficient

~Print the observed and

expected valuves

~Frint the chi-sguare value,
DF, and contingency coef .

~Gontinuation options
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 PROGRAM DESCRIPTION    
 

 

ONE-WAY ANALYSIS OF VARIANCE

The one-way analysis of variance is used to test whether observed differences
among sample means can be attributed to chance or whether they indicate actual
differences among the corresponding population means. The F ratio is the test
statistic for determining if the null hypothesis can be rejected at a given
level. The "between group variance" is compared with "within group variance".
The R-squared is a measure of the relationship between the independent and
dependent variables in the sample in the fixed effect case. Omega square is
a measure of the independent-dependent variable association in the population
in the fixed effect case. This program will compute an analysis of variance
table, F-ratio, R-squared and Omega squared for a set of data input by the user.

Formulae: n number of samples

~ it number of treatments

n

SwndcdumanTf=§:& n,
=1 ZX/

=1
 Mean of observations in the /" sample = X, = . )

Standard deviation of observation in the /? sample:

n; Ya

 

SSTotal= ))X3—
i=1=1

SS Treatment = —

nn T2_

SS Error = Z ZX/2 — Z —
j=1j=1 j=1 J

3
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   PROGRAM DESCRIPTION
 

ONE-WAY ANALYSIS OF VARIANCE (continued)

Treatment degrees of freedom: df; =K—1

Error degrees of freedom: df,=N—K

Total degrees of freedom: df3=N—1

Mean square treatment = SS Treatment/df,

Mean square error =SS Error/df,

Mean square treatment
The F ratio =

Mean square error
 

R2 — SS treatment

SS total

SS treatment — (df,)(Mean square error)

SS total + Mean square error
 Omega? =
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   SAMPLE PROBLEM
 

    

The following are the scores obtained in an achievement test
by a random sample of students from four different schools:

 

 

 

  

 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Student

1 2 3 4 S 6 7
School 1 88 99 96 68 85

2 78 62 98 83 61 88

3 80 61 /4 92 /8 54 77

4 71 65 90 46

ISOLUTIONI

STEP INSTRUCTIONS DISPLAY INPUT

Run "ONEAQV" One Way Analysis of Variance

1 Enter the # of treatments How many treatments? 4 [RTN]

Push [RTN] to end treatments Depress [RTN] to end treatment

2 Begin treatment 1 Treat 1 Subject 1 ? 88 [RTN]

Treat 1 Subject 2 ? 99 [RTN]

Treat 1 Subject 3 ? 96 [RTN]

Treat 1 Subject 4 ? 68 [RTN]

Treat 1 Subject 5 ? 85 [RTN]

4 End treatment 1 Treat 1 Subject 6 ? [RTN]

2 Begin treatment 2 Treat 2 Subject 1 ? 78 [RTN]

Treat 2 Subject 2 ? 62 [RTN]

Treat 2 Subject 3 ? 98 [RTN]

Treat 2 Subject 4 ? 83 [RTN]

Treat 2 Subject 5 ? 61 [RTN]     
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 JSOLUTION [
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

STEP INSTRUCTIONS DISPLAY INPUT

Treat 2 Subject 6 ? 88 [RTN]

4 End treatment 2 Treat 2 Subject 7 ? [RTN]

2 Begin treatment 3 Treat 3 Subject 1 ? 80 [RTN]

Treat 3 Subject 2 ? 61 [RTN]

Treat 3 Subject 3 ? 74 [RTN]

Treat 3 Subject 4 ? 92 [RTN]

Treat 3 Subject 5 7 78 [RTN]

Treat 3 Subject 6 ? 54 [RTN]

Treat 3 Subject 7 ? 77 [RTN]

4 End treatment 3 Treat 3 Subject 8 ? [RTN]

2 Begin treatment 4 Treat 4 Subject 1 ? 71 [RTN]

Treat 4 Subject 2 ? 65 [RTN]

Treat 4 Subject 3 ? 90 [RTN]

**Eppror** Treat 4 Subject 4 ? 496 [RTN]

3 Delete last entry Treat 4 Subject 5 ? E [RTN]

Incorrect value deleted (4,4) Deleted = 496

2 Enter correct value Treat 4 Subject 4? 46 [RTN]

2 End treatment 4 Treat 4 Subject 5 ? [RTN]

5 Read mean and standard Trt 1 Mean = 87.2 s = 10.87 [RTN]

deviation Trt 2 Mean = 78.333 s = 13.35 |[RTN]

Trt 3 Mean = 73.714 s = 11.671 [RTN]

Trt 4 Mean = 68 s = 15.7 [RTN]

Total mean and standard

deviation Total Mean 77 s = 14.35 [RTN]

Treatment SS, Df Treat SS = 930.438 Df = 3 [RTN]    

 

 



 

 

 

 

ISOLUTION |
  

 

 

 

 

 

 

 

 

     

STEP INSTRUCTIONS DISPLAY INPUT

Treatment MS Treat MS = 310.146 [RTN]

Error SS, Df Error SS = 3599.562 Df =18 [RTN]

Error MS Error MS = 199.976

Total SS, Df Total SS = 4530 Df = 21 [RTN]

F value F = 1.55092 [RTN]

R squared R squared = .20539 [RTN]

Omega squared Omega squared = .06988 [RTN]

6 End program Run again, View again, or End? |E [RTN]   
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   USER INSTRUCTIONS
 

  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

STEP INSTRUCTIONS DISPLAY INPUT

Run "ONEAQOV" One Way Analysis of Variance

1 Enter the number of treatments How many treatments? k [RTN]

2 Depress RTN to end treatment

2.1| Enter data item Treat. Subject ? Aij [RTN]

3 To correct previous data item:| Treat. Subject ? E [RTN]

(i,5-1) DELETED = A;;_;

4 If all subjects for the treat-

ment have been entered, goto

step 5 Treat. Subject ? [RTN]

5 Read mean and standard devi-

ation for each treatment Treat n Mean = S = [RTN]

6 View results: press [RTN] to Total Mean = S = [RTN]

see next answer, [BACK] to see| Treat SS = Df = [RTN]/[BACK]

previous answer Treat MS = [RTN]/[BACK]

Error SS = Df = [RTN]/[BACK]

Error MS = [RTN]/[BACK]

Total SS = Df = [RTN]/[BACK]

F = [RTN]/[BACK]

R squared = [RTN]/[BACK]

Omega squared = [RTN]/[BACK]

7

|

Continuation options: Run again, View again, or End? Efiij ot
 

If 'R"' then step 1
 

If 'V' then step 6
   If 'E' then end program   
 

 

 



 

 

   VARIABLE NAMES
 

    

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

NAME DESCRIPTION NAME DESCRIPTION

X$ General string input X Value of data point

J Column counter K Number of columns

Number of subjects
N Total number of subjects N(1) per column

T Sum of all data Ix T( ) Sum of columns ZIXs
Sum square of data set Sum square of

X2 v (x2) X2( ) columns T (x2)
Standard deviation

S9 Standard deviation of data S9( ) of column

M Mean of all data M( ) Mean of columns

V Variance of data V() Variance of columns _
3 , TJ

10 Intermediate step L s Ip( ) Intermediate step w3~

Q( ) Sum square of columns SSu S1 SS treatment

S2 SS error S3 SS total

M1 MS treatment M2 MS error

2 Degrees of freedon :
I1 Intermediate step (Zfi) D1 trgatment

D2 Degrees of freedom : error D3 Degrees of freedom : total

F F ratio R2 R squared R?
Value to delete

02 Omega square Q2 El from counters

FNI(x) Short precision output FNJ(x) Long precision output

FND( ) Delay: 1=last Tline FNS( ) Compute variance
   Temporary storage of trt.     
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 NOTES AND REFERENCES     
 

A maximum of 100 observations per treatment may be used. To change this, change lines
80 and 560.

A maximum of 20 treatments may be used. To change this, change Tines 80 and 440.

Once a treatment has been finished by the solo [RTN], it may not be edited.

References: Winer, B.J., STATISTICAL PRINCIPLES IN EXPERIMENTAL DESIGN
(McGraw-Hi11, New York; 1971) page 210-214.

Hays, W.L., STATISTICS FOR PSYCHOLOGISTS (Holt, Rinehart and Winston;
1963) page 382.
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   PROGRAM LISTING
 

   
 

10
20
30
40

60
v?
/

&0

Y0
100
110
120
130

140
150
160

170

180
190

200
2450

2a0
2350
2410

260

271
260
290
00

530

20

330

341

350

360

A7 0

380

X80

400

440

P ONEACOV ~ One way
P Analysis of Variance
! Rev 141/04/82
I

DELAY . %
DISF “One Way Analysis of Variance’
REAL N,T,X2,V,M,51,82,8%,M4,M2,M3,D
1,02,D3,59,F,RZ,02
REAL NC2O)Y,TC20) ,X2¢(20) ,T0¢20),Q020
YLVC20) ,M20),82C20),REL00)
DIM X$L201]

|

' Define variance
|

DEF FNB(SL,562,N) = S2/N-(S1/N)*2

I Delay
I

fiEF FND

routine

BEEP 440, 1
Ad=KEYS$ & 1F
HRE(E)Y THEM

FND=0 & IF
END DEF

!
P Integer routine
!

DEF FNI(X) =

APCIOHRE (L3
190

AE=CHES CED

AND A%<>C

THEN FiND=1

INTOXX1000+.5)/74000

DEF

0

i

b Correction

!

DEF FNELD)

FNJ (X INTOXRL00000+.%0/740000

IF NCCYCL THEN BEEF @ DISP "Must ha

ve data to delete” @ COTO 3S0

Ed=RONCCYY & DIGP "0, " NCY; ™)

DELETED =" RINCCY) & WAIT 4

TLOI=TLCY R4 & T=T-F4 @ N(COH=N(Cr-1

B N=N-{

XKe=XE-Eare @ X2(C)=Xa2(CHr-EL"2
FiE=0 & END DEF

i

P Inittialize
i

FOR Y=1 TO 20 & NY)=0 & T(Y)=0 @ X

Y =0 @ TO0CY) =0 @ QCY) =0 @ V(Y)=(

B MY =0 & NEXT Y

NL,T,X2,10,0=0
I  

-Define variables and

array tables
seEt oup

~Function the

variance

To compute

~Delay until key pressed,
return 1 for BACK kevy

=Integer function for short
output precision

~Integer funcition
output prec isdon

for long

correction - delete last

from the counters

~Error
input

-Set starting values of all
counters to zero
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   PROGRAM LISTING
 

  
 

420
430

4410

450

460

470

460

570
80
Le0
&00

640

620

60

&40

&5 10

H6

670

&80

&HY' ()

70

740
Va0

70

740

750
70
770
780

I Enter data
|

INPUT "How many Treatments 72"; K @
IF K<2 0OR K>20 THEN RBEEP @ GOTOD 440
DIGP "Depress RTN to end treatment”

& BEEP 2220 & WAILT .9

FOR =41 T0O K

DISE ‘Treat.’;J; ' Subject’N(J)+4; @&
INPUT X%

IF X$="" THEN 610

IF POS("DdEe" ,%X$) THEN U=FNE(J) & G
010 470

X=VAL (X$)

!
P loop counters
|

NCT)=NOT)Y+1 @ N=N+td B RONCT))I=X
TCI)=TOI) 44X & T=T4+X @ X2(J)=X2(JI)+X
r2 @ XPmXEeXrd
IF NOT) =400 THEN REEP @ DIZP
T Enter any more" & WAIT 1 @
10
GOTO 470

!
P End of treatment
!

BEEP 220 @ IF N{JY(Z THEN BEEF @ DI
BF "Must have more than one subject
e GOTO 470
NEXT J
I

P CALCULATION
P Me,5TD,Internal
!
FOR J=1 TO K

"Can’

COTO 6

TOCTI=TCIIAR/NCT) €@ T0=10410¢0)
GCIY=Xa (I =10¢T) @ Qu=(4GlT)
V(D =FNSGCT T X200, NET)) @ §9(1) =5
QR CUCT)Y)
MO =TT /NCT)
PRINT "Trt";J; "Mean=" ;FNI(M(I));" &
=V ENTCS9(T)) @ Us=FERD
NEXT J 6 UsFNSCT,XE,N) @
=GR (V)
PRINT "Total
NICE9)Y @ U=FND
}

boInt, S5, MY, DF
|

Ti=TA2/N

M=T/N & 9%

Mearn=" ;FNI(M);" a=";F  

~Enter the number of treatments

~Reginning
treatments

~Enter a string

of loop to enter

to be analyzed

=1+ null exit loop and goto
next ditem. I+ D or £ call FNE

-Convert

numeric

string value to

~Increment counters

than one

entered

that

hasa

~Ensure
subtect

More

beon

~l.oop to compute mean and 5d of

gach treatment

-Compute intermediate sum

~GCompute 85 of columns

~Compute variance and standard
deviation
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   PROGRAM LISTING
 

   
 

790
£00
81,0
80
£
840
850

860
€70
880
850

700

940

G0

575

540

G0

760

570

G50

F90
LOoo

51=10-11 @& B2=X2-10 @
Di=K-41 @ D2=N-K @&

Mi=54/Di @
]

P F,R*2,0%2
|

F=Mi/M2 @ R2=61/83 @& 02=(81i-(K-1)%M
21/ (53+M2)
I

P Print Out
[

PRINT "Treat S5=";FNI(SL);"Df=";D1
@ U=FND @ TF U THEN 740

FRINT "Treat MS=";FNI(ML) @& U=FND
@ IF U THEN 890

PRINT "Error S8=";FNI(SZ);"DF=";D2
B U=FND @ IF U THEN 200

PRIMT "Error ME=";FNI(MZ) @
@ IF U THEN 240
PRINT "Total S%=";FHI(S3),;,"DFf=",D3
@ U=FND & IF U THEN 920
PRINT "F="FNIOF) @ UsFND €& IF
i 930
PRINT "F
@ IF U THEN %40

PRINT "Omega squared=";FNJ(02) & U=
FND @ IF U THEN 2%0

DISF CHR%<Z10);"un aqgain, ";CHR$(21
433 "lew again, or ";CHR$C197);"nd";

INPUT X$ @ ON POSCO"RVEY UPRCH(X$E) )+
i GOTO 270,390,740,990
D1GF
STOR

H3=X2-11
D&=N~ 1

M2=52/Da

L=FND

U TH

asquared=" FNJ(RZ) & U=FND

 

the

the

the

~Compute

~Compute

~Compute

sum of squares
degrees of freedom
MEan squares

~Compute F, R-squared,
omega-squared

-Frint out results

~Gontinuation options
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 PROGRAM DESCRIPTION  
   

 

PREDICT - SIMPLE LINEAR REGRESSION

This program calculates (or accepts) the basic statistics that are used to describe
two variables X and Y, and uses that information to calculate the F value, test the
correlation against zero, produce the slope and intercept of the regression line,
determine the standard estimate of Y when predicted from X, and determine the 95%
confidence range of Y.

Formula:

Formula (Linear Regression Prediction)

S y
Bxy = é1 = rxy—s_

x

A, =Bo=Y—(B)X

SE=S,(V1— r,z(y)

Y=XB,+A,

Correlation coefficient:

S0~ ($30)(53=1 =1

[(S-(A
fvalue:  f=(r,,)2/((1 —(r,)?)/(n—2))

Yo

 

Slope: By, = ry(Sd,/Sd,)

y intercept: A, =Y — (B,)X)

Standard error: Se= i(de)(M)

y predicted fromx: Y=XB, +A,,

 



 
 

   SAMPLE PROBLEM
 

 
  
 

Below are the scores achieved by students on a math test and
a reading test:

Achieved math:
Achieved read:

/70 75 80
88 /0 90

80 97 99 101
81 91 95 93

Calculate the F value and other statistics from the achieved
math and reading scores.

Using the above achieved math scores, predict the reading
scores:

Achieved math:
Achieved read:

/70 /5 80
79.8 81.9 84.2 84.2 91.7 92.6 93.5

80 97 99 101

Use the achieved math scores of 25, 50, and 76 to predict
reading scores:

Achieved math:

Predicted read:
25 50 /6
59.8374 70.9111 82.427

 

 

  
 

  
 

 

 

 

 

 

 

 

 

 

 

 

  

]ISOLUTION |

STEP INSTRUCTIONS DISPLAY INPUT

Run "PREDICT" Linear Regression Prediction

1 Enter raw data Enter raw data (Y/N) ? Y [RTN]

2 RTN to end data, D to delete

Point #1 Enter X , Y ? 70,88 [RTN]

Point #2 Enter X , Y ? 75,70 [RTN]

Point #3 Enter X , Y ? 80,90 [RTN]

**Epror** Point #4 Enter X , Y ? 80,811 [RTN]

Call deletion function Point #5 Enter X , Y ? D,D [RTN]

Point #4 Deleted: X=80 Y=811

Enter correct values Point #4 Enter X , Y ? 80,81 [RTN]

Point #5 Enter X , Y ? 97,91 [RTN]    
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 ISOLUTION/|
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

  

STEP INSTRUCTIONS DISPLAY INPUT

Point #6 Enter X , Y ? 99,95 [RTN]

Point #/7 Enter X , Y ? 101,93 [RTN]

End data input Point #8 Enter X , Y ? [RTN]

3 x and s X Mean = 86 s =11.7352 |[RTN]

y and s Y Mean = 86.8571 s = 8.0255 |[RTN]

Correlation coefficient Correlation xy = .6477 [RTN]

f-value F =3.6134 [RTN]

Standard error St. error = 6.1146 [RTN]

Slope and intercept of Tline Byx (Slope) = .4429 [RTN]

Ayx (Intercept) = 48.7638 [RTN]

4 Predictions: Prediction. Type E to exit

Enter the known X? 70 [RTN]

X =70 Pred.Y = 79.77 [RTN]

Enter the known X? 75 [RTN]
NOTE that the range of the
prediction is printed, but not
shown here. (Range = predic-
tion + standard error).

X =75 Pred.Y = 81.9847 [RTN]

Enter the known X? 80 [RTN]

X =80 Pred.Y = 84.1995 [RTN]

Enter the known X? 97 [RTN]

X = 97 Pred.Y = 91.7295 [RTN]

Enter the known X? 99 [RTN]

X =99 Pred.Y = 92.6154 [RTN]

Enter the known X? 101 [RTN]

X =101 Pred.Y = 93.5013 [RTN]   
 

 

 



 

 
 

ISOLUTION|
    

 

 

 

 

 

 

 

 

STEP INSTRUCTIONS DISPLAY INPUT

Enter the known X? 25 [RTN]

X =25 Pred.Y = 59.8374 [RTN]

Enter the known X? 50 [RTN]

X = 50 Pred.Y = 70.9111 [RTN]

Enter the known X? 76 [RTN]

X =76 Pred.Y = 82.4277 [RTN]

5 |Exit Enter the known X? E [RTN]  
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   SAMPLE PROBLEM
 

 
 

 

To continue the study in sample problem 1 after the machine
has been cleared without re-entering the raw data use X=86,
y=86.8571, s,=11.7352, s,=8.0255, ryy=-0477, n=7.

Predict the reading scores from the math scores of 27 and

 
 

  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

150. NOTE: It would be possible to predict the reading
scores by reversing the values of X, ¥y, s,, and Sy

1SOLUTIONI

STEP INSTRUCTIONS DISPLAY INPUT

Run Linear Regression Prediction

1 Enter statistics: Input raw data (y/n)? N [RTN]

2 Enter Correlation Coeff.? .6477 [RTN]

Enter the mean of X? 86 [RTN]

11.7352
Enter the SD of X? [RTN]

86.8571
Enter the mean of Y? [RTN]

8.0255
Enter the SD of Y? [RTN]

Enter the sample size (n)? 7 [RTN]

3 F value F=3.6135 [RTN]

Standard Error St. error=6.1146 [RTN]

Slope and intercept of Tine Byx (Slope)=.443 [RTN]

Ayx (Intercept)=48.562 [RTN]

4 Prediction Enter the known X? 27 [RTN]

X=27 Pred.Y=60.74 [RTN]

Confidence interval Range Y [54.6013-66.8305] [RTN]

Prediction Enter the known X? 150 [RTN]

X=150 Pred.Y=155.1989 [RTN]

Confidence interval Range y[109.0843-121.3134] [RTN]

5 End Enter the known X? E [RTN]   
 

 

 

 



 

 

   

 

USER INSTRUCTIONS     

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

      

STEP INSTRUCTIONS DISPLAY INPUT

Run "PREDICT" Linear Regression Prediction

1 |If entering raw data goto 3 Enter raw data (Y/N)? Y or N [RTN]

2 |Enter statistics Enter Correlation Coeff.? Rxy [RTN]

Enter the mean of X? X [RTN]

Enter the S.D. of X? Sx [RTN]

Enter the mean of Y? Y [RTN]

Enter the S.D. of Y? sy [RTN]

Enter the sample size (N)? N [RTN]

Goto step 5

3 |Enter raw data RTN to end data, D,D to delete
Repeat step 3 for all data. If
the last pair was wrong, enter |Point #n Enter X , Y ? X,Y [RTN]
D,D and then re-enter the pair.
[RTN] when all N pairs are in. Point #n+l Enter X , Y ? [RTN]

4 |View statistics X mean =X  S=Sy [RTN]

Use [BACK] to view the pre- Y Mean =y  s=sy [RTN]/[BACK]

vious answer Correlation XY = Rxy [RTN]/[BACK]

5 |F value F = value [RTN]/[BACK]

Standard Error St. Error = value [RTN]/[BACK]

Slope and intercept of line Byx (Slope) = value [RTN]/[BACK]

Ayx (Intercept) = value [RTN]/[BACK]

6 Prediction

Predict Y from X Enter the known X? x [RTN]

Predicted Y X = value Pred.Y = value [RTN]

Confidence interval Range Y[value - value] [RTN]

7 _|Enter 'E' to end, else goto 6 Enter the known X? E [RTN]
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 VARIABLE NAMES  
 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

     

NAME DESCRIPTION NAME DESCRIPTION

X( ) X-value storage X$ X-value input string

Y( ) Y-value storage Y$ Y-value input string

X1 Sum of X Ix Y1 Sum of Y Iy

X2 Sum of X squared Ix? Y2 Sum of Y squared Iy?2

C Cross product Ixy N Number of data

E Standard error K$ General input string

M1 Mean of X M2 Mean of Y

S1 Standard deviation of X S2 Standard deviation of Y

F F-value R Correlation coefficient

El Min. confidence interval E2 Max. confidence interval

U Delay value: 1=[BACK] key A Axy: Y intercept

B Bxy: Slope of line  
 

 
 

 

 

 NOTES AND REFERENCES  
 

 

 

A maximum of 100 data points may be entered as raw data. To change this limit,
change the dimension statement in line 60.

The standard deviation presented is the population. In cases where a sample
of the population is used and the number of data points is less than 30, change
Tine 530 as follows:

530 M1=X1/N @ M2=Y1/N @ S1=SQR((NxX2-X1"2)/(N%(N-1))) @ S2=SQR((N«Y2-Y1"2)/(Nx(N-1)))

References: Cohen, J. & P., APPLIED MULTIPLE REGRESSION/CORRELATION ANALYSIS FOR
THE BEHAVIORAL SCIENCES (Lawrence Erlbaum Associates, New Jersey,
1975) pages 39-43, 110.
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PROGRAM LISTING
 

   
 

10

20

30
40

0

&0

70

aa

Q0
100
1410

120

380
370
400
410

A0

I PREDICT - Linear

I prediction

b REV 14/04/82
|

DISF "Linear Regrescion Prediction®

DIM XC100),YC400) ,X$14001,Y4$104001]
KL, Xa2,Y1,Y2,0,N=0
DEF FNI(X) = INT(XX10000+.%)/40000

!
I Delay Routine

!
DEF FND

RBREEP 440

Ké=KEY% @ IF POS(CHR$(LZIIACHR%(G)IA"

E",UPRCHC(K$))>)=0 THEN 140

1F UPRCH(KE)="E" THEN 820

FND=K$=CHR$(8)

END DEF

!

' Error correction

!

DEF FNE

FNE=1

TF N4 THEN REEF

have data to delete

DISP "Point #";N;"Deleted:
;"Y="3Y(NY @ WAIT |

Xi=X4-X(N) @ Yi=Yi-Y (M N)

XE=X2-X{(N)*2 @ Ya=YZ-Y(N)*2 @

(NYXY (i)

N=ziN-—- 4

END DEF

INPUT "Enter raw data

1760 8 DISP "Must
"@ GOTO 280

X=X AN

C=C-X

(Y/ZNY 7" X%

TF UPRCSOX$SDL, £ 1="Y" THEN 420

INFUT "Enter Correlation Coeff. ?2";
R

1F ABRS(REY XL THEN

TNPFUT "Enter the

INFUT "Enter the

INPUT "Enter the

INFUT "Enter the

INFUT "Enter the
3 I

GOTO &0

!

b Enter

!

DIGHF "RTN to end data

"oto delete”; & WAIT 4
010 460

BELEP
Mean
8.0,

& GOTO 310
of X 7";Mi
of X 7";8614

mean of Y 7Y M2
G.D ef Y ¥ 82
sample size (W) "

raw data

"SCHRE (196D
@ ON ERROR G  

-Function to set

precision
cutput

~Wait until a key is pressed,
return 4 1f BACK

~Error correction routineg -
delete last input pair

~PDetermine data

direct?

Type — raw on

-Enter valuves of Mean, Sd. and
rodirectly

~Raw data entry- compute Mean,
Hd, and r.
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   PROGRAM LISTING
 

    

810 GOTO 740
ag204 sSTOPF
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  PROGRAM DESCRIPTION    
 

PERMUTATIONS AND COMBINATIONS

This program will calculate the number of permutations and combinations for
a given number of objects, n, divided into groups of a given size r. A permu-
tation is the number of items that can be fit into a specified order, and a
combination is the number of items that may be fit without any specific order.

The formula for the number of permutations of n objects in groups of size r
is:

n!
nPr = NERIE

( ! = Factorial = 1%2%3%..... *n)

The number of combinations of n objects in groups of size r is:

nPr
nCr = ~ 



 

 

   SAMPLE PROBLEM
 

   
 

1) Suppose a restaurant has 10 chairs at a table.
How many ways can 10 guests be seated at the
table?  (3628800)

 
 

  
 

  
 

 

 

 

 

 

 

     

ISOLUTION(|

STEP INSTRUCTIONS DISPLAY INPUT

A Run "PERMUT" Permutations and Combinations

1 Enter the number of guests Enter the number of objects? 10 [RTN]

2 Enter the number of chairs Enter the group size? 10 [RTN]
Answer:

3 # of Permutations 10P10 = 3628800 Permutations [RTN]

# of Combinations 10C10 = 1 Combinations [RTN]

4 Re-run the program Run again, View again or End? R [RTN]  
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 SAMPLE PROBLEM     

 

2) A city has a council with 3 vacant seats and 40

candidates. How many ways could the three seats
be filled?  (9880)

 

 

 

 

  

 

 

 

 

 

 

 

  

1SOLUTION

STEP INSTRUCTIONS DISPLAY INPUT

B Run "PERMUT" Permutations and Combinations

1 |Enter the number of candidates Enter the number of objects? 40 [RTN]

2 |Enter the number of seats Enter the group size? 3 [RTN]

3 # of Permutations 40P3 = 59280 Permutations [RTN]
Answer:
# of Combinations 10C3 = 9880 Combinations [RTN]

4 Stop Run again, View again, or End? R| E [RTN]    

 

 

 



 

 

   USER INSTRUCTIONS
 

    

 

 

 

 

 

 

 

 

 

   

STEP INSTRUCTIONS DISPLAY INPUT

Run "PERMUT" Permutations and Combinations

1 Enter n Enter the number of objects? n [RTN]

2 Enter c Enter the group size? ¢ [RTN]

3 Read output nPr = P Permutations [RTN]

nCr = C Combinations [RTN]

4 Review routine Run again, View again, or End? ?fiij ot

R = re-run program

V = re-view results

E = end program     
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 VARIABLE NAMES  
   
 

 

 

 

 

NAME DESCRIPTION NAME DESCRIPTION

N Number of objects P Permutations

R Group size K$ Option entry

C Combinations I Counter      

 

 

 

   NOTES AND REFERENCES    

 

Between 1ines 110 and 150, this program has a routine to calculate the factorial
of any number #>0. To use this routine in other programs, enter Tines 110-150
of this program, and use the routine in the following manner:

(Sample) 1050 input "X= ?";x

1060 disp "X Factorial = ";FNF(X)

(Sample formula) 1070 y=fnf(x)/x

References: Gehring, Robert E., BASIC BEHAVIORAL STATISTICS (Houghten-mifflen,
Boston, 1978) page 418-422.
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   PROGRAM LISTING
 

   
 

10

o

KXY

40

%0

&HO

70
&0

70
100

140

120
130
140
150
160

170
180
190

200
240
220
30

240
250

260
270
260
290
00

340

320
S50
340
A5 0
J60

370
HE0
350

400
410
420
4350
4410
4%

I PERMUT - Factorial

I Permutations and

I Combinations

I REV 44/01/82

!

DISF " Permutatione and Combination

DIM KEL20)

!

I Factorial
I

DEF FNF{(N)

V=4 @ FOR I=2 TO N
VU=UxI
NEXT T @ FNF=V
END DEF
!

b Error display
!

ON ERROR KREEP 880 € DISPF "Overflow!
e GOTO 230
!
' Input

!

INPUT "Enter the number of objects
'?II}N

INPUT
!

P Calculation
!
N=INT(ARS(N)) @ R=INT(ARS(R))
IF NAR THEN REEP € GOTO 230
P=FNFI(NY /ZFNF(N-R)

dialogue

"Enter the group size 7";R

C=P/FNF(R)

C=INMC) @

!

P Qutput
!

PRINT STRE(ND);"P";STRS(RY ;™ =" P, "P

ermutations”

REEF 440

IF KEY$="" THEN 380

FRINT STR$NY;"C" 5 8TRS(RY ;™ ="505 "0
ombinations”

P=INTOP)

HEEF 440
IF KEY$="" THEN 4410
!
I Recycle

!

DIGF CHR$(240);"un again, ";CHR$(21
4);"iew again, or ";CHR®OL97) "nd";  

~Routine to compute the
factorial of a number

~Error trapping routine for
overflow

~Calculate the number of
permutations

~Calculate the number of

combinations

~Print the number of

permutations

~Calculate the number of
combinations

~Recycle routine
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   PROGRAM LISTING
 

460
470

480

INFUT K$ @ K$=UPRCH(K$A" ")
ON FOSC"RVE",K4L4,110+4 GOTO 4%0,23
0,360,480
STOP
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STATISTICS

BASIC ONE VARIABLE STATISTICS
COEFFICIENT OF CORRELATION
PROBABILITY OF NORMAL, F, T, AND CHI-SQUARE DISTRIBUTIONS
DEPENDENT (PAIRED) T-TEST
T-TEST FOR 2 UNEQUAL SIZED SAMPLES
CHI-SQUARE TEST
ONE-WAY ANALYSIS OF VARIANCE
SIMPLE LINEAR REGRESSION
PERMUTATIONS AND COMBINATIONS

ALL HP-75 SOLUTIONS BOOKS ARE AVAILABLE RECORDED ON MINI-DATA CASSETTES
FROM EITHER A HEWLETT-PACKARD DEALER OR THE HP USERS’ LIBRARY.
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