™ Statistician
H Micro
Program

A\

STANDARD DEVIATION, "n" FORMULA

The keytop function for computing the standard deviation
on the Micro~Statistician is based on the “n = 1" formula,

When the "n" formulation is desired, this program may be

used.

2
2 _EX)
© - X e N
n N
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g,
g,

STANDARD DEVIATION, "n" FORMULA
EXAMPLE: Calculote SDn for 4,3,5,4,7 and 1.

1
§
cLean |1 set
i SE GROVP npl 3
P
2.
3.

LOAD
4, Read SDn =1.972

NEXT PROBLEM:

1
:
EA
1 35 GRou?
u .
2. . Repeat step 2 for all X
3.

_—

2 41 8l
22 42 62
23 I% 63
24 a4 84
25 45 85
26 4% 85
27 47 67
28 43 68
29 49 B9
30 50 70
&1 51 7
32 52 72
X! 53 73
34 54 i
35 55 75
36 58 8
37 57 17
18 38 58 78
19 39 59 74
20 40 80 80
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Hicro
Program

LEAST SQUARES FIT TO AN EXPONENTIAL CURVE

This program determines the Pearson correlation coefficient

and the least squares fit for data in the form of an exponential

curve where:
Y = be™

Output from the program includes the coefficients necessary

for calevlating the equation of the line.
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Ba

EXAMPLE:
1
G
1 . RE
Q
u
P
=

LIN
HEG

Obtain r, m and b for:

GLEAR
GROUP

X{0.68]1.2 [1.8 [2.64
vl2.3 [1.6501.351 0.85

Load program from facing page, entering the first X and Y

at steps 2 and 5, respectively

_.._.. . Continue steps 4 and 5 for all X, Y pairs

, read Pearson "r" = -0.995

LiNE

X
[:]

18"

1.

Enter an X,

Entera VY,

LiN
REG

CLEAR
GROUP

, read Pearson "r

@, readm

LINE }

T, read m = -0.491

, read b= 3,142

Repeat steps 2 and 3 for all X, Y pairs

mn_n

, read b, Return to step 1 for next problem.

21 IR 81
22 42 82
23 43 83
u 44 84
25 a5 85
76 as 66
27 47 57
28 a8 88
|| 29 49 B9
10 30 50 70
i 31 51 71
12 32 52 72
13 33 53 73
14 34 54 7
15 35 55 75
16 36 56 75
17 37 57 77
18 38 58 .78
19 29 59 78
20 ap 60 80
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FACTORIAL OF N, N!

The following progrom evaluates the factorial of N,

where:
N =NIN=-TIIN=-2(N=-3)- - -1, and 1< N<§9

The limit of Nl where N cannot exceed 69 is due to an |

overflow condition (the number exceeds 1 X ]098).
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N FACTORIAL

Example: Compute N! for N =5,

SET
1. DP

0

LOAD

RUN

g Load program from Facing;page.

2. 1 2 |, enter N, 1
3. When E -~ -~ appears in the display,
RESET 2 |, read Nt =120
Next Problem:
i. 1 2 |, enter N,
2. When E---- a.ppecrs in the display,
RESEY s |, read Nt

"rogram Steps N FACTORIAL
1 A 2187 41 61
T 22 42 62
23 43 83
24 44 B4
25 45 65
28 46 B6
Fr 47 B7
28 48 68
25 49 89
30 50 10
31 5 n
2 52 72
Rk} 53 13
34 54 7
35 55 75
16 36 56 16
17 7 57 17
18 K} 58 78
18 k] 59 79
20 40 B0 80




tatistician

STANDARD ERROR OF THE MEAN

This program calculates the standard error of the mean (SR)

where:

and where

While this program is so brief that it can easily be executed on the
keyboard, it is included os a program to demonstrate the ease of
using the programming capacity of the 342 Statistician,
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STANDARD ERROR OF THE MEAN

EXAMPLE:  Compute Sy for 19, 23, 41, 10, 15, 28, 14,

1
R
cLear | [ seT
. SE grour || op 3
P
2
2. Enter X1, :

Continue step 2 for af! X

AUN

3. | Load progrom from facing page
LDAD

4. Read SX = 3.949

NEXT PROBLEM:

1
G
R CLEAR
T1. OE ‘GRUUP
u ‘
P
2
2. Repeat step for for all X
3.

21 4 B

22 42 62

23 43 63

24 44 B4

25 45 &5

26 46 BB

27 47 67

28 48 58

24 48 B9

10 30 50 70
11 Kl 51 71
12 32 52 72
13 33 53 3
14 34 54 i)
15 35 55 75
16 38 56 75
17 37 57 77
18 38 5B 18
|8 39 59 79
20 40 60 80
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Statistician
ICTD
-4 Program

GEOMETRIC MEAN

The calculation of the geometric mean is based on the formula:

Mg = VX)) -+ (X))

NOTE: Xi = 0 witl result in Mg =0, and any
negative _Xi will {ead to an error condition
when the product under the radical results

in a negative value.
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W

EXAMPLE: To caleulate MG for the following data:

(15,12, 17, 10, 15, 9) , n=6

RESET || SET 3 0.000
Enter X} (15) 15.000

Press repeat steps 2 and 3 for ©15.000
all Xi except for the last one (Xn}

Enter n 9}

Press

RUN

Q Load program from facing page.
LOAD

Display now reads: 12,667

NEXT PROBLEM:

1.

2.

3.

Enter X,, , repeat for all X. except last one
"I p i p
Enter Xn,

Enter n,

_The display now contains MG

For next problem, return to sfép i.

1 21 41 Bt
2 22 42 52
3 __D_J 23 43 g3
4 7 2 Iy 64
5 Enter |, 45 85
n
8 26 45 56
7 27 47 g7
g8 28 48 58
9 2% 49 69
10 cé‘,j a0 50 70
1 N ED 51 pdl
12 32 52 12
13 a3 . 53 73
14 el 54 74
15 35 55 75
16 36 56 76
7 37 57 12
18 kt:} 58 78
19 39 59 79
J20 40 80 80
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HARMONIC MEAN - H

The harmonic mean is the reciprocal of the arithmetic mean

of the reciprocals of the data items.

I
I
™
><'_.lZ

While this program is so brief that it can easily be executed on
the keyboard, it is included as @ program fo demonsirate the
ease of using the programming capacity of the 342 Statistician.
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HARMONIC MEAN
EXAMPLE:

To calculate the harmonic mean of 12, 15, 10 and 14,

1. reset || enove || Y i 3 0.000
2. Enter X, (12) 12.000
3. | 1t _ 0.083
Repeat steps 2 and 3 for all data items
RURN
4, Load program from facing page
L0AD
Harmonic Mean is displayed 12.444

NEXT PROBLEM:

L. | Ghoue 0.000
2, Enter Xi

Repeat steps 2 and 3 for afl X;

=L . and the display contains the harmonic mean

21 ! B
22 a2 62
2 43 83
24 44 84
25 a5 65
26 a6 66
27 47 87
28 a8 88
g 29 49 69
10 3t 50 70
n )| 5t 7
12 32 52 72
1 33 53 73
14 34 54 74
15 35 55 15
16 36 56 7%
7 31 57 7
18 K]} 58 78
19 38 59 19
20 4p 60 80
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Micro
-vA4 Program

A}

LEAST SQUARES FIT TO A POWER CURVE

This program determines the Pearson correlafion coefficient (r)

and the least squares fit for data in the form of a power

curve
where
Y=bpX"
where
Xand ¥Y>0.0

Output from the progrom includes the coefficients necessary

for calculating the equation of the line, m and b.

Computer Design Corporation
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EXAMPLE:  Obtainr, m and b for:

CELEAR
GROUP

TEo3IO
) il_;

=

RUN

2. Q Load program from facing page, enrermg the first X and Y
at steps 2 and 6, respectively. _

LOAD

4, Enter next X,

ART'.
5. Enfer next Y, B

Continue steps 4 and 5 for all X, Y pairs.

6. ;Ift‘ , read Pearson "r" = 0.997

, read m = 10,4812

8, o LINE & 1, read b= 3.06467

NEXT PROBLEM:
1

CLEAR
GROUP

2

wEoTn

3. Enter o Y, Repeat steps 2 and 3 for all X, Y pairs.

4, L 1, reoad Pearson 'r"

5. RO , read m

b. o || une la[:, , read b, Return to step 1 for next problem.

1 21 M B
2 122 42 82
3 23 43 63
4 24 44 64
5 25 45 65
B 26 45 86
7 27 47 67
8 28 48 68
g N 29 a9 69
0} oap 30 50 70
1 31 5 7
12 32 52 12
13 33 53 73
14 24 54 74
15 35 55 75
16 a6 58 76
17 37 87 77
18 38 5§ 78
19 39 59 79
20 a0 60 80
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LOGARITHMIC CURVE FITTING {Probit Analysis)

When the data points on a Cartesion plot resemble '//-
instead of being in a "straight” pattern like :/
a better "fit" of the data can often be achieved by transforming

the "X" values to their logarithmic equivalents.

Y | =mX + b, and the Pearson correlation coefficient
est 10910 .

will be based on the transformed X velues,

Compuicr Design Corporation
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EXAMPLE: To calculate r, m and b on the following data, with

X values changed to IOQ]O'

x| 1} 5)10]15)20{ 25

vi1]12 18|22|24|25

CLEAR
1. RESET [{ croup

RUN

2. + Load program from facing page, entering the first X and Y
E™8 at steps 2 and 5 respectively,
LOAD

L1y

3.

4 Enter X, Continue step 4 for all X, Y
pairs

5, - IﬁiENG , read Pearson "r" = 0.9978

1 CLEAR
) GROUP

2, Enter X, ——-

Y pairs.
displayed.)

, read m = 17.664%; | O LINE {, read b = 0.5899,

LN f
3. Res | , recd "r''; B

0 tine |, read b, Rerurn

to step 1 for new data.
NOTE 1: No X may be less than 1.

NOTE 2: Means of Xlog and of Y may be obtained after step 3

by using:

1 1
G
R
Efor X and SQ for Y with
?
2 . 2

v Do

sk

mean | ¢ BT

S Ente X @E - }/@{O

1§ 1 n 41 M
2 22 42 82
3{l e 23 43 63
s}l 2 24 44 54
25 45 85
26 486 86
27 47 87
28 48 88
29 49 69
30 50 70
31 51 7
12 3z 52 72
13 33 53 73
i (I 54 24
15 35 55 15
18 38 56 76
17 37 57 77
18 38 58 78
19 39 59 79
20 40 60 80
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Statistician
| Micro
Program

COEFFICIENT OF MULTIPLE CORRELATION

The multiple correlation coefficient may be used to determine
the relationship that two sets of numbers (the "independent™

variables) have with another set (the "dependent” variable).

-
o me2 3T g
1.23

2
1_r23

The program assumes that the 3 pafrwise correlations

(rmlr riar r23) hove afready been computed.

Computer Design Corporation
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COEFFICIENT OF MULTIPLE CORRELATION
EXAMPLE
Compute Ry 4 when ry5 =0.48, r\o= 0.73ryq = 0.37
RUN

i. g Load program from facing page, enfering Fyor F137 and roq at

LOAD .
steps 4, 9 and 14, respectively.

2. The display now reads Ry 23 = 0.764

NEXT PROBLEM

1. [l diselay reads "1.0°, enter ),
2. B, disploy reads ¥2.0%, enter 13
3. , display reads"3.0", enter f3
4, START , display reads answer = R] 23

Return fo step 1 for next problem.

To caleulate R , enter the pairwise correlations as
2.13 P

fol lows:
First rygi Second Fooi Third 3
For T3 1o, enferas follows:

Fivst 30 Second rogi Third Fioe

FlruYiom QLG AL ICILEN D W VIV 11 LR i L/ b s

41 g1

62

83

B4
+s| i E?Ggs &

RUN

46 E &6
9| omp 67
48 66
43 69
50 70
51 7
52 2
53 73
54 74
55 75
56 78
57 77
58 8
59 78
60 80

4010(033)
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COEFFICIENT OF PARTIAL CORRELATION

The partial correlation coefficient expresses the degree
of relationship between 2 variables when the effect of o
third variable is removed.

12 " Mg'23

"2.3° |
'\/‘ - %'3{1 i %3

Here, the effect of variable 3 is removed while determining
the relationship of variables 1 and 2,

The program assumes that the 3 pairwise correlations
(riz, Fae r23) have already been computed.
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COEFFICIENT OF PARTIAL CORRELATION

EXAMPLE
Compute M2.3 when g = 0. 36, 3= 0.41 ond
237014 puw

i. g Load program from facing page,
LoAD enfering "12¢ 113 and foa at steps 2,

6 and 11 respectively.
2. The display now reads f19.3= 0.335

NEXT PROBLEM

1. display reads "1.0", enter F1o
2. display reads "2.0", enter 13
3. display reads "3.0", enter r,q
4. display reads answer ~r 5 4

Return to step 1 for next problem.
To calculate ry3 s enter the pairwise
correlations as fol lows:
First 3 Second PPy ‘Third Tog:
To calculate ERE

First roqi Second ri9i Third Fig-

a1 61
42 LOAD 62
43 83
44 84
45 85
46 66
47 67
48 88
48 B9
50 70
51 7t
.52 72
53 73
54 74
55 75
58 76
57 77
58 18
89 79
80

80
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ath ROOT OF X

Any root of a number can be obtained by:
a= %

which, for purposes of calculation, can be rewritten as:
s =xV/n

NOTE: Xz0
n>0

While this program is so brief that it can easily be executed on
the keyboard, it is included as a progrom to demonstrate the
ease of using the programming capacity of the 342 Statistician.
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A" ROOT OF X

EXAMPLE Obtain the cube root of 27:

1. RESET I 3K “ 3 0.000
RUN

2. . Load program from facing page. ‘
Display now contains & 3,000

NEXT PROBLEM:

1. 1.000

2. Enter X
STARTE ;

R 2.000

4. Enter n

5. . display contains A,

Return to step 1 for next problem.

NOTE: This solution may at times appear
to give erroneous results (i.e. the
cube root of 125 will yield 4.999
rather than 5,000). This error is
acfually less than 0.0000000001.

b= 27 =271/

1 21 8 81
2 22 42 62
3 23 43 63
a 24 44 64
5 25 a5 85
6 26 46 86

27 a7 57
28 48 66
29 45 69
0 50 70
" al 51 n
12 32‘ . 52 72
13 3 53 7
14 34 54 7
15 35 55 75
18 36 56 16

iy 37 57 7
18 3B 58 8
19 39 59 79
20 40 60 80

4016(033)




2 I Statistician
1 Micro
Program

AN

ANALYSIS OF VARIANCE, OINE FACTCR

This program computes the F ratio deserining the varisnze
components in a one factor design.
The program permits any number of levels (groups) ond ary

" nuraber of dota items at any level (equal or unequai cell sizas),
The output data is complete, and includes the Mean and SD for

euch level and the complere ANOVA table.

Data for Example:

'

DATA SD %
Level 1| 3,5,2,4,8 | 2.302 ZA
Level 2 | 4,4,3,2 0.957 | 3.25 |
Level 31 6,7,8,6,7,9 | 1.169 7.164

See Stotistics for Psychologists, Hoys (1963) for the formulas
used in this problem.

. _ ' Computer Desipn Corporation
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EXAMPLE: Compute F for the example data,
L RUN

TEDES

Repeat steps 3 and 4 for all 3 levels
Carry out steps 31-72, DO NOT LOAD THESE

AS PROGRAM STEPS. Leave the program switch in the
RUN

position.' Notice the output at steps 36, 44, 46, 58, 66,
i 68, and 72,

LoAD SOURCE | s5 df| MS i F

Within 130.783 | 12| 2.565
Between 141,616 | 220,808 8.111

NEXT PROBLEM:

1
6 — e
R [cu’:nn
2 EROYP , enter number of levels, § g8
P
2 :
Enter X, f¢ . repeat step 2 for all X's in the level, then

STARES]
wisn |» read SD .

B - repeat steps 2 and 3

for all levels, RUN

Catry out steps 31-72. Leave program switch in . Record tte
output for the ANOVA table at steps 36, 44, 46, 58, &6,
68, and 72. LOAD

Return ta step 1 for the next probiem.

LTS AT AT S

~—a

Fraotid

87

77

18

59

one
iGN | =5

79

80

¢

40041033)




Statistician
iGHFD
Program

pii

AR

POINT-BISERIAL CORRELATION (rpb)

The point-biserial correlation is useful when the relationship

determined,

between a dichotomous and a continuous variable is to be
where:

-V 1Mo
b TSy NIN=T}

Y] = mean of Y's associated with 1

"\70= mean of Y's associated with 0
SY = standard deviation of all the Y's
N = N'] + N, cmf:l

where: t:rpb -]H-—rzz , df=N-=2
P .
Computer Design Corporation
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EXAMPLE: For the data 2y ) |V | 1 | 1 |0 |0 J0}0
T Y [104 {92 [101 | 111 |82 | 76 {85 |95

G
R CLEAR SET

1. grfﬁ crour | | e 3
P

. , and continue for all Y]
3.
4.  Entera Y , and continue for all Yo
RUN 1
G
5. Load program from facing page EE
. ; : U
TOAD NOTE: Between steps 12 and 13, be-sure fo -

For this data: 70 =84.5, 7] =102, SY= 11.877,
rpb = (0,787, t'=3,13(The "t" calculation indicates

the significance of er.)
NEXT PROBLEM:

1
5
1. R Icunn
0 ! GROUP
F
2
2. Enter a Y, , and continue for all Y]
1
1
b CLEAR
. £
U
P
2

, and continue for all YO

5. , read ?O in display

4. , read V]

7. , read SY

8. , read rpb

9. , read t, and return to step 1 for new data.

4013(033)
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U4l Program

DATA TRANSFORMATION, SQUARE ROOT

It is often desirable to perform transformations on raw data,
and then to consider the associated statistics. The transformar
tion can be easily programmed. The following program ireats
& common transformation — The Square Root. Qther procedures

could be employed, using this program as a model.

Computer Design Corporation
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. EXAMPLE:

1

2
RUN

LOAD

voo@x:mtny

30
MEAN

For the data: 105, 13, 29.3, 79.6, 51, find the SD and
mean for both the row data and its transform.

CLEAR

SET |}
GROUP 3

op

Load program from facing page. MNote: Change the group
switch between steps 4 and 5. '

. Repeat this step for afl X;.

, read 2.658, the SD of the transformed data

, read 7.065, the Mean of the transformed date

, read 37.228, the SD of the raw data

= , read 55,580, the Mean of the raw data

1.

CLEAR
GROUP

50
MEAN

50
MEAR

VUM U UL Y DU URMRL R T TR YO RIS Y
1 kN 21 a 61

22 42 62

27 4 83

24 44 B4

25 45 85

6 2 46 86

H o a7 47 6
B 28 48 68

9 29 49 69

10 30 50 70
N 2 51 7!
12 32 52 72
13 33 83 73
14 KE S 54 74
15 % 55 75
18 36 56 7
17 37 57 7
18 38 58 78
19 39 59 79
20 a0 60 80
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M Statistician
HH ficro
LA Prograr

SPEARMAN'S RANK-ORDER CORRELATION (rho}
An estimate of the relotionship between two sets {X & Y) of

ranked data can be ohtained by calculating rha.

6sp?

tho = 1 = — . D =X -,
N - N

X = ranked data item
Y = ranked data item

N = number of dato pairs

Computer Design Corporation
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SPEAKMAIN (Rho)

-

(AR

. 1125l 5]
To calculate rho when: x|111213l4l5]6
b
5 1
R
N Sl
P
2

2. Enter Xi

Repeat step 2 for all X, Y pairs
RUN |

LOAD
rtho = 0.771

NEXT PROBLEM

i CLEAR

. GROUP

2. Enter Yi
Repeat step 2 for all X, Y pairs

3.  Eorl . read rho in the display

For a new set of data, return to step 1.

21 RUT 4 81
22 0AD 42 62
23 43 63
24 44 B4
25 45 65
26 A6 B8
27 47 87
28 48 68
29 19 69
130 50 70
N 51 N
a2 52 72
33 53 73
34 54 74
35 55 75
KL 58 78
37 57 77
38 %8 78
39 59 79
40 . B0 80
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Statistician
Micro
VA Program

AN

f-TEST, SAMPLE VERSUS POPULATION MEAN

Given a population mean {u), this program yields a value for

t forming a comparison with the sample mean X).
b= ———H——Y -

zxz-T _ |

df =N -1
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t=TEST, SAMPLE VERSUS POPULATTON MEAN

EXAMPLE: With p =100, what is t for 98, 105, 107, 106, 100?

f

E ciear || ser

1. 3 grave |[{ Dp 3
[

2. Enter Xi'

Repeat step 2 for all X..

3. Enter p

4, Load program from facing page
toad t=1.805 , df=4

NEXT PROBLEM:

- o

2, Enter Xi’
3.

4,

f

LOAD

] 2 1 6
22 42 62
23 43 63
24 4 64
25 45 85
26 46 66
27 a7 87
28 48 68
29 43 69
30 50 70
31 &1 n
32 52 72
33 53 73
34 54 14
35 55 75
36 56 76
37 57 77
JB 58 78
39 59 719
20 40 AB0 80
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