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INTRODUCTION

In an effort to provide continued value to it's customers, Hewlett-Packard is introducing a unique service for

the HP fully programmable calculator user. This service is designed to save you time and programming effort.

As users are aware, Programmable Calculators are capable of delivering tremendous problem solving potential in

terms of power and flexibility, but the real genie in the bottle is program solutions. HP’s introduction of the first

handheld programmable calculator in 1974 immediately led to a request for program solutions — hence the begin-
ning of the HP-65 Users’ Library. In order to save HP calculator customers time, users wrote their own programs
and sent them to the Library for the benefit of other program users. In a short period of time over 5,000 programs
were accepted and made available. This overwhelming response indicated the value of the program library and a
Users’ Library was then established for the HP-67,/97 users.

To extend the value of the Users’ Library, Hewlett-Packard is introducing a unique service—a service designed

to save you time and money. The Users’ Library has collected the best programs in the most popular categories from

the HP-67/97 and HP-65 Libraries. These programs have been packaged into a series of low-cost books, resulting

in substantial savings for our valued HP-67/97 users.

We feel this new software service will extend the capabilities of our programmable calculators and provide a
great benefit to our HP-67/97 users.

A WORD ABOUT PROGRAM USAGE

Each program contained herein is reproduced on the standard forms used by the Users’ Library. Magnetic

cards are not included. The Program Description | page gives a basic description of the program. The Program

Description Il pageprovides a sample problem and the keystrokes used to solve it. The User Instructions page

contains a description of the keystrokes used to solve problems in general and the options which are available to

the user. The Program Listing | and Program Listing |l pages list the program steps necessary to operate the calcu-

lator. The comments, listed next to the steps, describe the reason for a step or group of steps. Other pertinent

information about data register contents, uses of labels and flags and the initial calculator status mode is also found

on these pages. Following the directions in your HP-67 or HP-97 Owners’ Handbook and Programming Guide,
‘“Loading a Program” (page 134, HP-67; page 119, HP-97), key in the program from the Program Listing | and

Program Listing Il pages. A number at the top of the Program Listing indicates on which calculator the program
was written (HP-67 or HP-97). If the calculator indicated differs from the calculator you will be using, consult

Appendix E of your Owner’s Handbook for the corresponding keycodes and keystrokes converting HP-67 to HP-97
keycodes and vice versa. No program conversion is necessary. The HP-67 and HP-97 are totally compatible, but

some differences do occur in the keycodes used to represent some of the functions.

A program loaded into the HP-67 or HP-97 is not permanent—once the calculator is turned off, the program
will not be retained. You can, however, permanently save any program by recording it on a blank magnetic card,

several of which were provided in the Standard Pac that was shipped with your calculator. Consult your Owner’s

Handbook for full instructions. A few points to remember:

The Set Status section indicates the status of flags, angular mode, and display setting. After keying in your

program, review the status section and set the conditions as indicated before using or permanently re-
cording the program.

REMEMBER! To save the program permanently, clip the corners of the magnetic card once you have

recorded the program. This simple step will protect the magnetic card and keep the program from being

inadvertently erased.

As a part of HP’s continuing effort to provide value to our customers, we hope you will enjoy our newest concept.
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Program Deseription 1

____ ONE SAMPLE TEST STATISTICS
FOR THE MEAN

 
 
7
Program Title

 

 
 

 
 

Contributor’s Name Hewlett-Packard o o

Address 1000 N.E. Circle Blvd. o o

city  Corvallis o State  Oregon~ZipCode 9733
\_

( Y
Program Description, Equations, Variables

Suppose {xl , X2, -y Xn } is a sample from a normal population with a

known variance o2 and unknown mean u. A test of the null

hypothesis e

Ho: n=wno

is based on the z statistic which has a standard normal distribution.

If the variance ¢® is unknown then the t statistic, which has the t

distribution with n - 1 degrees of freedom,is used instead.

o Equations: S

— _ VARo) —
S “" o _—

I . \/IT (7‘ -u0) _____-

R S

where X and s are sample mean and sample standard deviation. —

 

 

 

 

Operating Limits and Warnings ..

  

Remark:

n>1.
 
 

 

 

   This program has been verified only with respect to the numerical example given in Program Description /l. User accepts and uses
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance
upon any representation or description concerning the program material.

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM
MATERIAL.
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Compute the z and the t statistics for the following set of data if

v - : : )
Sketch(es) |

&,_1’-ettt stttsy850»?,NW,NWW.?,,,,,,,,,, ¢

a )

Sample Problem(s) Example: R

 

 

 

 

 

 

 

 

 

 

 

Mo=2and o=1.

- {273, 045, 2.52, 1.19, 3.51, 2.75,1.79, 1.83, 1, 0.87, 1.9, 1.62, _
1.74,1.92,1.24,2.68}

. B Keystrokes: ~

- [f] [A] > 0.00 o
273 4513. . . 2683 » 16.00

a » 1.86(X)

B > 0.82 (s)

— 28 —» 2.00 o
- 180 » -0.57 (2) e

- a > —0.69 (t) _

Solution(s) R

 

 

 

 

       



User Instruetions

 

   
  

ONE SAMPLE TEST STATISTICS FOR THE MEAN
INT Xk=1
x_i+'i —*i'*S

  

 

        

 

e o+Z

 

  

 

INPUT OUTPUTSTEP INSTRUCTIONS DATA/UNITS KEYS DATA/UNITS
1 Enter program 1]

If X and s are known,go to 8 [1]

Initialize 0.00

Perform 4 fori=1,2,..,n Xi a11 i

5 Optional—delete erroneous 1]

data xi (k# 1) Xi Crila]

[L]
6 |Computexands Cs1

Cedl_1| s
7 |Goto9 [1]

s |[sto][5
9 |Input Ho Cc1]
10 Input 0 and compute z 0 El:] z

. CI
Compute t e1] t

11 |For a new case, go to 2 [

 

 

 

 

A
J
T
W
I
N

 

 

 

 

x
|

 

 

 

x
|8 Store X and s
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STEP  KEY ENTRY  KEY CODE COMMENTS STEP  KEY ENTRY  KEY CODE COMMENTS
Inn4 I r:l-.' T T

BBl .BLa 21 15 i1 L zg e -ffi ]

g2 CLREG 16-53 Initialize Bo8 R ~41 X=10o
g3 RTH 24 o = _e
64  %LEBLA 71 i1 ged  RCLI 35 @1

BBS  RLLZ 6 @z el {5 54
- i - = 3T 5 e=y

gée - -43 Accumulate sums EE: ” 3 Display z
B6T  RCid 3 a4 for the mean and Be3 RN &4 play
BeS - -45 the standard Be4d  *LBL 21 15
Bas  RCL! 7 61 deviation oo RLLe 36 &z
6ia \ i Bee  RCLE JE Be -

i 4 4 * - —

Bl + -55 867 - -45 X=Uo
By - i reE  RCLS 36 @5
id -

- - o

B1Z  ENT? -2 b6 : -24
Bis  ENT? Y B’E  RCLI 35 A1

t 4 + Vi -

. - o Byl i a4
B1S  RCL4 3& a4 - s - .
Bic . s ere -35 Display t

13 ROLZ 35 @F fo  RCLI J& 1
Py . cc B76  CHS -2z
FOR 1 ae B STOM 5 a1

oz - s BT G5BA 23 11
ey - _4E pEz RS 51
25 &T0¢ 3E as
2t 7 ol
27 - -35
g2&  RKCLI Jb @]
Chag= -3c

B3E 1 @1
B31  LETH 16-63
B32 : -55
gz3 AES 1e 31 090

| g34  STCI 25 @:
135 X -35
B36  ST+3Z  25-535 82
B3I7  RCLI J& al

B3¢ RTH 24
B39 *LELE 21 1&g Display the mean
48  RCLE Je @z
£41 k& Sl
i42 *LBLE 21 12
g43  RCLS 26 83 100

B44  RCL 36 @l Compute the
45 1 a1 standard deviation

B4s - -45
47 : -24
48 T 54

@43  STOS 35 a5 Store s SET STATUS

gif ;ZN a4 24 FLAGS TRIG DISP
o xLEBLC S O ON OF

B52  STOE 35 ag Store o 0o O DEG © Fix ¢
53 RTH 24 110 1 04| GRADO scI O

854 xLBLEC 21 149 2 O /4 RAD O ENG2[]

@ss  RCLE Je @z 3 0O |

g6  RCLE 36 8& REGISTERS

0 ! ( ) 2 punning [Psum of |* Used |[° s 6 1o 7 8 9
nior-n mean squares

S0 S1 S2 S3 S4 S5 S6 S7 S8 S9

A B C D E 1      
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   upon any representation or description concerning the program material.

MATERIAL.  This program has been verified only with respect to the numerical example given in Program Description Il. User accepts and uses

this program material AT HIS OWN RISK,in reliance solely upon his own inspection of the program material and without reliance

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM

~ N

CORRELATION COEFFICIENT

Contributor's Name Hewlett-Packard

Address 1000 N.E. Circle Blvd. i} _—

Lcity S _Corvallis _State __Oregon ZipCode 97330
J

a8 )

Program Description, Equations, Variables e

Under the assumptions of normal correlation analysis, the t statistic,

which has the t distribution with n — 2 degrees of freedom, can be o

used to test the null hypothesis that the true correlation coefficient ————

p=0.

To test the null hypothesis p = po, where pg is a given number, the z -

statistic is used. z has approximately the standard normal distribution.

Equations:

(= IVn- 2

V1 -r? T

_va=3  [a+0(-p0) —
2 (T=1) (1 +po) B

whereris an estimate (based on a sample of size n) of the correlation S
coefficient p.

Operating Limits and Warnings _ _ - e B

Remarks: T

1.  This program requires that n > 3, [r| <'1 and |po| < 1; other- S

wise, flashing zeros will result. B

2. Usually, the z statistic is used when the samplesize is large. -

k
oo wvonsasveoesmteseeneoesaseen o, Svesemen J

( ) »
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- Sketch(es)
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Sample Problem(s)

 
 

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,_ Example:

i- Givenr=0.12,n =31, and po =0, find t and z. B
. - Keystrokes:

 12308 > 0.65 (t)
I n@ > 0.64 (2) 
 

 

 

 

 

 

 

 

 

 

 

Solution(s)

 

 

 

 

 r —
Reference(s) 1.HoggandCraig, Introductionto Mathematical Statistjes,——
. MacmillanCo., 1970. .

2. J. Freund, MathematicalStatistics, Prentice-Hall,1971.

3.Thisprogram isatranslation of the HP-65Stat Pac 2 program,

 

     



User Instruetions

 

TEST STATISTICS FOR THE
CORRELATION COEFFICIENT

r >t Po )
 

 

 

 

 

 

 

 

  

STEP INSTRUCTIONS DATA/UNITS KEYS DATA/UNITS
1 Enterprogram [01

2 Inputrand n in any order r A

n|CeL]
3 Computet c[ t

or L1
Input po and compute z Po Er___j

[eIl_1] -
4 For anew case, go to 2 1]      
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STEP  KEY ENTRY'  KEY CODE COMMENTS STEP KEY ENTRY  KEY CODE COMMENTS

BE! “LBLA S11i BS7 : -ed
gga: ST 3% §; Store r gs3 RTH 24

#@4g AES e 31 .
ag= : Yy Test if r or p, has
AEE N2 4 absolute value less
BET  EYD 16-34 than or equal to 1

ges ETCS 2o uf

ags LSTX 16-63

gia RTKN 24

gi1: _BLE 2i 1z

B12  STOZ 35 6z Store n
B13 3 83 =
BI4  se 4l Test if n > 3
11S XEY7 16-35

Bic &T0% -L

giv RTH =4

gis gLZ a5 8z

Bz - -45 n-2
2z 1 @1
23 RCOLI 75 @l 550
24 53 2
25 - -45 (n-2)7(1-r%)
B26 ¢ -24
Bz7 I¥ a4

Bzg RCL: J& @1

25 X -35

g3 RTN 2d

831 «LEBLD 21 14

232 S5T03 35 a2 Store py
B3Z &T08 22 8@ 090
P34 xLBLE 21 15 Test if |oo| < 1
B35 RCL1 36 @1 -
a3s 1 @l | Compute Z

gz7 + -55

38 i g1

gz32 RCL1 Je @l 1

B4 - 45 { (1+4)/(1-r)
As! = -24 1

42 1 @l
B4 RCL3Z 36 @83 700
B4 4 - -45
LN ¥ -35

Bic 1 a!

47  RCLZ € 83
Bss + -85

B35 z -24 { SET STATUS
| r §i T

f30 LK LU FLAGS TRIG DISP
851 E‘C.’_.. S HE ON OFF

B2 z a3 n-3 o0 A DEG @ FIX &)
B53 - -45 110 10O P GRAD O scI O
BS54 Is 54 2 O P RAD O ENG O

BSE z az REGISTERS
0 1 2 3 4 5 6 7 8 9

r n Po

S0 S1 S2 33 Sa S5 S6 57 S8 S9

A C D I
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Program Title DIFFERENCES AMONG PROPORTIONS I I

Contributor’'s Name Hewlett-Packard , ]

Address 1000 N.E. Circle Blvd.

ciy __Corvallis _state_Oregon __ZipCode97330
\_

j

Program Description, Equations, Variables o -

S Suppose Xx,, Xz, ..., Xk are observed values of a set of independent -
o random variables having binomial distributions with parameters n; .

and0; (i=1,2,..,k).

A chisquare statistic x> can be used to test the null hypothesis
— 0y, =0, =...=0y. The x? statistic has the chi-square distribution o
- with k - 1 degrees of freedom. —_—

Equation:

2 K (xj = n; 0)2 k 1 ko x?- - - 1 —X'= =Y | ——3
o i=1 Nj 0 (1 - 0) i=1 k i=1 n; o

2 X
. i=1 -

— K -
+ 1 Z (ni = xi)2 1

T k ¢ n;
i=1

[ Z (ni - xl) —_—

i=1

where

N . . .

i=1 i=1

Operating Limits and Warnings .~~~ S e

\_ _ — ,

( )

This program has been verified only with respect to the numerical example given in Program Description Il. User accepts and uses
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance
upon any representation or description concerning the program material.

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM
MATERIAL.

_ )
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N

Sketch(es)

L1 |

-

Sample Problem(s)

o Example: S

- nj Xj

Sample 1 400 232 o
EE Sample 2 500 260 T

— Sample 3 400 197

o Keystrokes:

e 3400 [+]232[E1500 [+] 260 [£J 400 (#]19783— 3.00 (k) o

J m > 2.00 (df) et

- —» 053 () N

Solution(s) _ _

\—— . e . S J

(" ] ] )
Reference(s)1.J.Freund,Mathematical s Prentice-Hall, 1971.

2. Thisprogram is a translation of the HP-65Stat Pac2 program.

_ ~ _ 
 
  



User Instruetions

 

 

 

 

 

 
 

 

 

 

 

  

INT  naxpi ex2 >df »8

STEP INSTRUCTIONS DATA/UNITS KEYS DATA/UNITS
1 Enter program :]:]

2 Initialize A][]l oo00

3 Perform 3 fori=1, 2,..., k n; [:j

| i
4 Compute x? statistic [:] X2

5 Compute df EI: df

6 Compute 5 L__E-—I: 3

7 For a new case, go to 2 ::      

11
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STEP KEY ENTRY

97 Program Listing |
KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

   
 

  

 

 

 
 

 

      

 

 

 
 

        
 

rM, 1 T

BE: *LBLA 2111
B0z CLRE 18737 [TInjtialize
0oz ¢
eas RTh L

85 ¥LELE 2112
BEE  ST+!  3I5-5%5 i Accumulate sums
5 - -as

Ba; } o "-f- n.-x.

aas STO4 25 3 1 71

pag  ST+Z 35-55 @
gig STH Je-g2

F + -55

giz LSTX 16-63 X_i
A1 7 NT+ —
gfii EJLT —c n. 070
Hig X -3 1

BIE X2y -41
s " X.2
Bic < -G 1

BIT  &T+5 35-55 &5 X:2/n
218 LSTH 16-63 L
815 RCLY 36 a4 ns
B26 ENT? -£1

2
= n.-X.

E.":i : F ( i 1)
B2 X2 -41
ded = wed 080
Bzd ST+ 35-55 be

gze 1 a1
BIE RCLZ 35 a3

gz + -55

B28 5703 35 @62
22 RTN 24
B3¢ *xLELC 21 13 L2

3! RCLS 36 @S Compute X
3 rRCLT 35 @]

233 : -24
834 RCLE 36 @6 090
35 RCLZ 36 az

gae z -24

Bz” + -55
B3S 1 @l
B33 - -45

B4t rRCL1 3o 81

B4 RCLZ I5 az

3z + -585
43 X -35

B44 RTHN 24 100

3§35 kLBLE 21 14 Compute df
Bss RCLZ 3t 82

47 1 1
$& - -45

g43  RTN 24

851  RCL! 36 @i Compute 6 FLAGS TRIG DISP
As2 rRCL1 35 @1 ON OFF

53 RCLE 36 @z o O DEG ¥l FIX &

g5 . _cc 110 10 @ GRAD O scl O

it i o > O ¥

|

RAD O

|

ENG O
.._::: - --3 3 0O Z] n 2

aSs BTN 24 REGISTERS
0 1 2 3 £ 2 6 2 7 8 9

o« . Tl . ~ X' . Z no-Xc n.TX Z(n1 x1) k ‘h1 X %( ; /n1) (1 1) /n;

SO S1 S2 S3 S4 S5 S6 S7 S8 S9

A B C D E I
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([ BEHRENS-FISHER STATISTICProgram Title I B

Contributor’'s Name Hewlett-Packard

Address 1000 N.E. Circle Blvd. o

 state_Oregon=~ZipCode97330 .

 

  

 

 

 

 

 

 

City Corvallis
\_

r

Program Description, Equations, Variables =~ .
1

Suppose {xl, X2y eens xnl} and {y,, Y2y e ynz} are independent

T random samples from two normal populations having means u,, u;

(unknown). If the variances 0,2, 0,2 cannot be assumed equal, then
the Behrens-Fisher statistic d is used instead of the t statistic to test

T the null hypothesis

Ho: py =, =D.

Equation:

S— d _ X - y D - e

2[— S1 S, 2 R

i
ee nl n, ——

where X,y and s, 2, s, 2 are sample means and variances.

Critical values ofthistest are tabulated in the Fisher-Yates Tables for

e various values of n;, n,, @ and 8, where a is the level of significance

 

 

 

 
 

 

- and

s n
§=tan'[—~ /2

R 2 n,

Operating Limits and Warnings o I

I - Remark:

n; > 1, na > 1.  

  

 

 

  E— E—

This program has been verified only with respect to the numerical example given in Program Description Il. User accepts and uses
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance
upon any representation or description concerning the program material.

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM
MATERIAL.

. J     
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 —

Sketch(es)

 

 
 

 
 

 

 

 

 

 

 

 

 

 

 
 

 

  

 

 

 

 

  

    
 

  

——2.‘

~ )
Sample Problem(s)

— Example:

Compute the Behrens-Fisherstatistic for D = 0.

—_— x: 79, 84, 108, 114, 120, 103, 122, 120
- y: 91, 103, 90, 113, 108, 87, 100, 80, 99, 54

D Keystrokes:

—— [f] [Al9 @84 Q... 120 8.00 (n,)

- ~ B —» 34.60 (s,%/n;)

[f] [Aloi@@ 103y ...5+8 10.00 (n;)
o BB » 1.73 (d)

> 47.88° (0)

or 0.84 radians

o or 53.20 grads

Solution(s)

_/

Reference(s) 1.FisherandYates, Statistical Tablesfor_B_]W

~Medical]Research,Hafner,Publishing Co., 1970. R

Thisprogram is atranslation ofthe HP-65StatPac2 program.

 

      



 

     
  

User Instruetions

INT z-
»s12/ny

Behrens-Fisher Statistic

  

» d

   

 

 

 

 

 

 

  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

      

STEP INSTRUCTIONS DATA/UNITS KEYS DATA/UNITS
1 Enter program [

2 |IfX, Vands,,s, are known, go [

to 11 L]
3 |lInitialize [][A]l o000

4 |Perform4fori=1,2,.., n, X; (A][] i

5 Optional—delete erroneous xj X

(k#1) 11

6 |Compute and store X, s, % /n, (81l si?img

7 |Initialize [F][A]l o000

8 |Perform8fori=1,2,.., n, Vi A] i

9 |Optional—delete erroneousyp, Yh

(h+#1) 1]

10 |Goto 12 [0

11 |Store X,y and s;2/ny, s,%/n, [

in any order X

s’ |[sT0][6
v |Cso]2]

52 /n;
12 |Input D D [c1

13 |Compute d and 6 [o[ d

eI o
14 |Optional—recall means X

y
15 |For adifferent D, go to 12 ]

16 |For a new case, go to 2 [   

15
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STEP KEY ENTRY

97 Program Listing 1
COMMENTSKEY CODE STEP KEY ENTRY KEY CODE COMMENTS
 

eg:

B6s
gl
Be+

Bas

Bee
aa:
agt
eas
a1a
44
id

giz
@1734 ot

gi+
-
340

Bic
4
L )

Big&
gis
gz
a9
<d

Bz
o7
=

B4
ac23

Blc
e
-

T
=!

g22

eze
=9
' d

T
o

23737ot

e3s
<c
\J\-‘X

B3s
>
vy
-
& -
Wt
-
335- -

B4@
B41
42
R42
44
p45
B4E
847
145
B42
pSa
Bs1
eD
SRS

B33
854
BES
gac

¥LELa
e

2701
5TCE

£T03

5704
ETHK

hi BELA
ROLE

RCL4

™o 4
i

i
4

sTQe
RTH

xLBLE
sT07V

2

) w
n |

)
u
n
N

1 Ie 1:
ai

35 @i
- -

St ‘. < 1

7 57T
J._i t?._n 9

T
\."\.’ & .";

'."_x
-

3

-55
35 6z
15-63

-35
3 £

_4'_5

- Pt

25 as
-—d 7
! a

-
=G

T =
SE B

S

<1
id

le-&d

G
L
)

0
N

e
t
b
o

a
f
b

o
C
r
y

e
l

o
h

l@
il

24

21 Iz
JE& @8z
ZZ @S
36 B3

JE& @1

al
-345

JE  

e
b
P
y
3
P
0

T
o
l

a
)

f
e
T

F
u

|
\

g
P

N
e

Ao

1Initialize

Accumulate

Store X

sums

Store s,%/n;

Store D

090

T
ci

gsg
gss
ge@
gel
Bsz
g6
ges
Bes
Bee
gev
Bes
Ae2
gra
Gl
-

o

PTT
!' h:

b7
=
P

o=
ik
-Qe

=+
Pt

Pa
cy
]

o'

L
T
)

T
y
0
N
€

T
T
T
T

0
0
0

S
y

Q
o
O
S

O

RTH
xLBLL
RCLE
RCLZ

T
ete §

RCLZ
FECL

7

1
]
-

! L

s o
"-." A_t‘

<+

r

N 1

T
v i

T e.3 1§

.Eik S

il
% et e b

CHE
ST0!
R

ETCR

Ce
d

ta
d
P
l

T
y

P
y
b

.
"
:
h

|

e
O
5

O
e
P

)
G

=
g
P

R
e

L
o

f
u

R

b} i £
i 1a

It dc

36 as
-Z4
L a
i

i z

i
y

Fe
o
o

TS T
i il

TE G
B el

-
Sl

5 @1
.

=i d

=T g
S8 4d

 

 

 

 

 

 

 

 

 

 

100
 

 

 

 

  

Compute d

Store s,2/n,

Compute 6

Delete erroneous
data

  
SET STATUS
 
 

 

FLAGS TRIG DISP
 

 

 

110 

   OEF\]l O[g

 wN
=
o

o
g
a
d

R
&L

  

DEG of
GRAD [J
RAD OJ

FIX ¥
scl O
ENG, O

 

 

 1
2 running

mean
3sum of
squares

REGISTERS

4 Used 5 X
512/n1

~

522/n2
 

SO S1

 
S2

 
S3

  
S4 S5 S6

 
S7

  
S8  S9
 

   

D   
 

  



Program Deseription |
 

 

Program Title

Contributor’'s Name Hewlett-Packard

KRUSKAL-WALLIS STATISTIC | —

 

Address ]000 N.E. - Circle Bl Vd.
 

state Oregon.city  Corvallis
\_

Zip Code
97330

 

 

 7
Program Description, Equations, Variables

Suppose we want to test the null hypothesis that k independent

random samples of sizes n,, n,, ..., n, come from identical contin-

uous populations.

Arrange all values from k samples jointly (as if they were one sample)

in an increasing order of magnitude. Let R;; (i=1, 2, ..,k,j=1,2,

L ..., ;) be the rank of the j*" value in the i*" sample.

The Kruskal-Wallis statistic H can be used to test the null hypothesis.

When all sample sizes are large (> 5), H is distributed approximately

as the chi-square with k — 1 degrees of freedom. For small samples,

the test is based on special tables.

Equation:

12

H={a+D

 

where

 

 

 

 

 

 

 

 

upon any representation or description concerning the program material.

MATERIAL.  This program has been verified only with respect to the numerical example given in Program Description ll. User accepts and uses
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM   J
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Program Desecription
 
 

 

  

  

 
 

 

S

Krogram Title KRUSKAL-WALLIS STATISTIC R o

Contributor’s Name Hewlett-Packard ~

Address 1000 N.E.Circle Blvd. -

City Corvallis _state _Oregon Zip Code 97330
- J

N 

Program Description, Equations, Variables
  

  

  

 

   

Table for small samples (k = 3):

Alexander and Quade, On the Kruskal-Wallis Three Sample H-

statistic, University of North Carolina, Department of Biostatistics,

Inst. Statistics Mimeo Ser. 602, 1968.

  

 
 

  

 

  

   

  

 

 

 

 

Operating Limits and Warnings=

 

 

 

 
 

N
 

 
 

This program has been verified only with respect to the numerical example given in Program Description Il. User accepts and uses
this program material AT HIS OWN RISK,in reliance solely upon his own inspection of the program material and without reliance
upon any representation or description concerning the program material.

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM
MATERIAL.     _/
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Program Desecription 11
 

 

 

   
 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

   

e ee eeeee — - j

Sketch(es)

/; - - 4 ;e“—‘——4,

L L i__JJ

~ R
Sample Problem(s)= _

Example: o

- j Ranks R;; -
o i 1 2 3 4 S 6 7 8 9 10

1 29 26 10 33 30 o

2 11 12 9 7 20 18 19 21 —

- 3 14 28 8 25 17 15 32 4 2 -

e 4 6 27 16 24 13 1 31 22 23 —

Keystrokes: “"’

B228358..308 » 6.00 ‘“"‘
. » 1.00 —
- ngnrg..21a8 —»2.00 -

1483288 ..2 88 - 3.00 -
63278..2388 » 4.00 -

& > 2.29 (H)
{8 » 3.00 (df)

Solution(s) , _

\. —

)
Reference (s) 1. W.J. Conover, Nonparametric JohnWileyand

Sons, 1971.

2., This program is a translation of the HP-65 Stat Pac 2 program,     



20 User Instruections

  

   

Kruskal-Wallis Statistic
Rihbh-l

R1j>J >i » H » df   
         

INPUT OUTPUT
INSTRUCTIONS DATA/UNITS DATA/UNITSX m < w

.| Initialize

e
l

Ho
do

dO
oE

oo
do

Oo
Uo

oO
oH

Eo
Uo

Uo
uR

oO
oU

oO
O

.| Perform 3-6 for i-1,2,...,k

|

.| End of the ith sample

. Compute H statistic

.| For a new case o to 2

(B
|
(]
]

]
(D
]
[E
[
[ReL
[
[
[
]
]
[
]
]
]
]
[
]
[
[
]
]
]
[
[
]
[ 



User Instructions

 

+KRUSKAL-WALLIS STATISTIC

E INIT R ii »H o
 

 

 

 

 

   

 

 

 

 

 

  

STEP INSTRUCTIONS DATA/UNITS KEYS DATA/UNITS
1 Enter program E:]:]

2 Initialize [A][ oo00

3 |Perform3-6fori=1,2,.,k ]

4 |Perform4forj=1,2,..,n; Ri (s[ j

5 Optional—delete erroneous Rjp Rin EI

RS ||

6 End of the ith sample : i

7 Compute H statistic E:I H

8 Compute df l—_T_l:l df

9 Optional—recall N E N

10 For a new case, go to 2 [:I:      

21
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STEP KEY ENTRY KEY CODE STEP

97 Program Listing |
COMMENTS KEY ENTRY KEY CODE COMMENTS
 

™154
fao

3=

gG3
gas
Bes
adec
aar7
ges
EE?
g1
g1i
BiZ
213
@14

Bis
-~ & -

L‘ a

-

*LE‘L S

CLREG
E}.

KTH
%LBLE
ST+2

RCLI
E

+

STCH

RTHN

*LBLC
F'?"L 1

ET+5
T
Li

rraprt
£y §

5T+3
St g
Fil

i
4

e
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‘

L
3
+

X
X

Tty 3
—d 4 4

iBe-5:

ai

g|
Sy T
“ a4 3 o

- -

35-55 @z
IE A1
-l £

51l
I
oo

- ™ e

I5 8

&G

lS
- - Y

2B Hi
T C &

I5-55 @5
TE
S0 S

S3

|

P
y
e
'

TE-ES @3
ot Al

JE Bas

21 14-
36 a2

| o
o

) A
N

A
N

e
l
D

RN

T
y
P
C
n
o
m
e
o
S
G
3
0

o
L
R
d

N
G

£
1

C
a
d
P
l

T
y
e

o
T
e

)

£
[
n
=

 

Initialize

Accumulate sums

Prepare for a new
sample

(ZR”)?-

Reinitialize regist
ers Ri,R,

Display sample
number

Compute H

Compute df

 

 

 

060
 

 

 

 

 

 

 

 

 

 

070
 

 

 

 

 

 

 

 

 

 

080
 

 

 

 

 

 

 

 

 

 

090
 

 

 

 

 

 

 

 

 

 

 

 

 

 

   
  

 
 

 

 

 

    

- 4
Bi6  RTH Z4
149 LBLE 21 16 12
;;5 oy IE_45 2 Delete erroneous SET STATUS

e ROLI 26 6] data FLAGS TRIG DISP
e : i ON OF
EL; _ _3; oD B oec B Fx o
e aT e 27 110 1 0 GRAD O scI O
84 570! 754l 2 0 RAD O ENG, O
BoS ETH z4 3 0 n

1 1L    
REGISTERS
 

N

™ )
- K
. EL(2R;)
 

SO

 

2 N

 
n.]Ji

 

k > N

~

 

 
S5

 
Sé

 
S7

 
S8  S9
 

  
C

 

D   
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Program Deseription 1

Program Title MEAN'SQUARE SUCCESS'VE DlFFERENCE

Contributor’s Name Hewlett-Packard

Address 1000 N.E. Circle Blvd.

-
City ~ Corvallis state Oregon  ZipCode _97330

 
 ~

Program Description, Equations, Variables

 

Whentest and estimation techniquesare used, the method of drawing

the sample from the population is specified to be random in most

cases. If observations are chosen in sequence x,, X, ..., X, , the mean-

square successive difference n can be used to test for ratndomness.

If the sample size n is large (say, greater than 20) and the population

is normal, then a z statistic has approximately the standard normal

distribution. Long trends are associated with large positive values of

z and short oscillations with large negative values.

Equations:

5 5

‘W

z
N

I
=

2¢
~
_
- ~

 

 

Operating Limits and Warnings

\
 

   upon any representation or description concerning the program material.

MATERIAL. This program has been verified only with respect to the numerical example given in Program Description /l. User accepts and uses
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM   )
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Program Deseription 11
 

 

  
  

 

 

 

 

 

 
 
 
     

Sketch(es) , 4 L

| A1

Sample Problem(s) . e I

Example:

Find the mean-square successive difference for the following set of
data:

- {0.53, 0.52, 0.39, 049, 097, 0.29, 0.65, 0.30, 0.40, 0.06, 0.14,
0.16,0.68,0.22,0.68,0.08,0.52, 0.50, 0.63, 0.20, 0.67, 0.44, 0.64, e
0.40, 0.97,0.03,0.73,0.24,0.57,0.35} -

- Keystrokes: e

B30 » 1.00

S2[@l 390 -359 » 30.00 B

Q > 2381 (1)

a » -2.29 (z)

Solution(s)

r ° ° °

Reference(s) 1. This program is a translation of the HP-65 Stat Pac 2 program.

2. Dixonand Massey, Introduction to Statistical Analysis, McGraw-Hill,

1969,  
  



User Instructions

 

X4 X;pi ]

MEAN-SQUARE
SUCCESSIVE DIFFERENCE

@ INIT )
 

 

 

 

 

 

 

  

STEP INSTRUCTIONS DATA/UNITS KEYS DATA/UNITS
1 Enter program [—:_]:

2 Initialize [A]| oo00

3 |Inputx, X1 []| 100

4 Perform 4 fori=2,3,...,n X; I:I i

5 Compute n [I]: n

6 Compute z EI: z

7 For a new case, go to 2 :E     
 

25
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97 Program Listing |
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

      
 

 

 

       
  
  

 
 

 
  
 
 

     

 

     
 

  

         

STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY  KEY CODE COMMENTS
BG! ¥LELR 2111 "
aas CLRG 1e-53 e e
BG3 G 3 Initialize

Ba4 RTH &4 060

BBS  xLBLE i1

EBs ';.;B‘ 25 as Store x, and
ge7  ST+2 J5-35 ac accumulate sums
RS ENT? -2 \
pes X - 35 X3
gig 5T+3 32E-5% wz

gii RCL: I8 @1

112 i &1
gi13 + ~-35

giq sS701 25 @i 070

gis RTH &G

B *LBLC 21 13 Store x.
giv RCLS JE @S 1

g1& seT -41

Biz STBE 25 @s

Bz@ -45 Xs=X.

21 ENT? -5 i-1
Bz2 -35

23 T+4 JZ5-5% a4

B24 FCLf JE @5 080

125 &TCE cl 1z

126 *LBLD 2l 14

g27  RCL4 36 o4 Compute n
128 RCLZ 36 a3

625 L2 JE BZ
3F CHTT -

BJE RCLI 3t @1

634 - 45 0%
R3S < -24 n

B3le STOS 35 @S

37 RTN 24 .
38 »LBLE 21 15 Lompute z

ass 1 a1l

B8 RCLS J& @5
G4 =z o - = LABELS -

g4z £ -24 INT X1 X i n Z
842 - -45 a b e

Bsg RCL1 26 g1

B4s 2 az 0 ‘ 4
B4€ - -35 5 6 9

47 ECL JE @1
AT {7+ -3

749 E'h‘.j_.' 35 FLAGS SET STATUS
gse 1 H 0 FLAGS TRIG DISP
fol - -45 1

5o = -24 0 DEG i/ FIX {
e T 54 2 1 GRAD O SCI O

= ) s 110 2 O RAD O ENG O
N T -24 z 3 3 0 % n—2
155 RTH 24

] 1

REGISTERS
0 1 2 3 4 6 7 8 9

n LX4 Ixs 2 E(xemx:P x4,m
S0 St S2 S3 ’ sS4 lss S6 S7 S8 S9

A B C D I       
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Program Desecription 1
Program Title THE RUN TEST FOR RANDOMNESS

 
 

Contributor’s Name Hewlett-Packard

Address 1000 Nk',E' Circle Blvd. .

city  Corvallis o stateOregon
_

 

~ Zip Code 97330

 

 

4 )

Program Description, Equations, Variables

Consider a sequence of symbols such that the symbols are of two

types only. A run is a continuous string of identical symbols pre-

ceded and followed by a different symbol or no symbol at all. For
example, the sequence 1110100011 has fiveruns.—

Let the total numberof runs in a given sequence be u, and let n, and

n, represent the number of symbols of type 1 and type 2 respec-

tively. If the sample sizes are large (say, n, and n, are both greater

than 10), then the randomness of the sequence may be tested using a

z statistic which has the standard normal distribution.

- Equations:

The sample distribution of the run has the mean u and the standard T
B deviation g.

2n, n, E—
=41

n; + n, S

 

 

/2 n; n, (2n; n; -, -ny)
O’ -

(nl + n2 )2 (nl + n2 - l) e

The test is based on the statistic

 

 

Operating Limits and Warnings B . e B

 

-
=
 

   This program has been verified only with respect to the numerical example given in Program Description Il. User accepts and uses
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance
upon any representation or description concerning the program material.

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM
MATERIAL.

\_ w,   
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Program Deseription |
~ \l
 
 

 

 
 

 
 

  

 

 

 

 
 

 

 

 

 
 

 

     

Program Title THE RUN TEST FOR RANDOMNESS e o

Contributor’s Name Hewlett-Packard o e

Address 1000N.E. CircleBlvd.=

City Corvallis.. ___StateOregon.~ZipCode97330
\_ J

~ T\

Program Description, Equations, Variables =

cimrsserems eeveséoseseesme—rsdbeistoesiesmetSestioe oSSSTO Remarks: ________

I " 1.  For small samples, the test is based on special tables.

""""""""" o 2.  This program can also be used for other tests involving runs. o
-lhi-— For example, one might want to test runs of scores above and —

below the median based on the order in which the scores were

obtained. In this case, a sequence could be constructed in
e which each score would be replaced by a 1 if it was above the R

median or a 0, if below the median.

- The run test for randomness can then be applied to the
e e sequence of 0’s and 1°’s. e

T Another use might be for Wald-Wolfowitz run test, which tests ———

S the null hypothesis that two random samples have been drawn o

from identical populations. The data from both groups are

e ’ combined into one sequence according to magnitude. Each E—

e value may be assigned a 0 or 1 depending on which population o

it came from, and the run test for randomness then performed

on the resulting sequence. s

Operating Limits and Warnings

( )

This program has been verified only with respect to the numerical example given in Program Description II. User accepts and uses
this program material AT HIS OWN RISK,in reliance solely upon his own inspection of the program material and without reliance
upon any representation or description concerning the program material.

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM
MATERIAL.

— _J   
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Program Deseription 11

 

 
 

 
 

 

 

Sample Problem(s)

r ee e ee I — — ____,___.\

Sketch(es) ‘

- )
 

Example:

A statistician sits by the roulette table one night in a Las Vegas

casino, suspiciously watching the house rake in stake upon stake. To

test the null hypothesis that the sequence of numbers is random, the
statistician observes the following sequence of red (R) and black (B)

numbers (ignoring 0 and 00):

RRRR B RRR BBBBB RR BBB RR BB RRR

In the sequence are 14 R’s, 11B’s, and a total of 9 runs. Find the

mean and standard deviation of the sampling distribution and the z

statistic.

 

 

 

 
 

 
 

2.  
T Keystrokes:

ARA Bl s c| » 13.32 (u)

_ B »2.41 (0) —

a —»-1.79 (2)

(Hissuspicion is not entirely unjustified.) —

Solution(s)

. e)

* o o o o * ° o 1

Reference(s) 1. Freund and Williams,ofStatistics,McGraw-

Hi1l, 1966.

This program is a translation of the HP-65 Stat Pac 2 program.

_  
 



30 User Instruetions

 

THE RUN TEST FOR RANDOMNESS

g‘ n10n2 u >u »o .
 

 

 

 

 

 

 

 

 

 

   

STEP INSTRUCTIONS DATA/UNITS KEYS DATA/UNITS
1 Enter program [:l:

2 Input ::l

number of symbols of type 1 n, :

number of symbols of type 2 N, I:I ny

3 Input number of runs u I:, u

4 Compute the mean [: M

5 Compute the standard de- I::j

viation EIS:":' o

6 Compute the z statistic EI:—_—I z

7 For a new case, go to 2 :Ej     
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

801 x_BLg 21 11

ea: STOZ 28 2

863 R Store n
@63  STOI ki Store n, 060
Bes RTH &9

pee.  *xLEBLE 21 iZ

ee; 5702 i5 63 Store u
ges ETH 2%

863 xLBLC i 13

eé1e  RCL! e @l Compute the mean
a1 RCLE Is a8z

giz X -25

giz 2 s

Bid X -35 070
1S STG7 35 67

gic FOL 36 01

giv FOLE 36 B2

gig + -55

gis STGOE 35 08

E2S < -24

12 i et

B2Z + -25

BZZ2 sTog 25 &g

824 RTH 23 280
BZS  LBLD 2: 14
128 RCLT I @7 Compute the
2 LLE It B8 standard deviation
123 - -45

BIC X -35 +n )2
3! RCLE 36 as (n, nz)
62z cNT? -1

B33 X -35

34  RCLE 3¢ @2 2%
EES i &1 n +n _‘|

B3e - -45 1 2

gz7v ¥ -35

g2z < -Z43

BZ5 Iy o4

E4E ET0S i5 @5

g4 RTH 3

g4z *Lsui- €l 13 Compute the z

43 RLLZ ft_ é:?:' statistic 100
44 RCLA 35 @4

B45 - -45
B45 rRCOLS JE @85
Rg7 * -4
gss  STOE 35 af FLAGS SET STATUS
43 RTH e

LABELS FLAGS TRIG DISP
E

n; Ny ° © ° o Z 00[5l og DEG 1 FIX o
a b c d e 1 0 GRAD O scI O

> 0 d| RAD O |ENG O
0 1 2 3 4 3 0O [z n 2

5 6 7 8 9

REGISTERS

0 L ni 2 no 3 u 4 H 5 g 6 z Enlng 8n1+n2 9

SO S1 S2 S3 S4 S5 S6 S7 S8 S9

A C D !      
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Program Deseription |
 

 —

Program Title

Contributor’'s Name

INTRACLASS CORRELATION COEFFICIENT

Hewlett-Packard

1000 N.E,,Circle Blvd.

 
 

 

 

 

 

 

 

 

 

MATERIAL.  

Address S

ciy  Corvallis State  Oregon ZipCode27330
\. J

~

Program Description, Equations, Variables R

The intraclass correlation coefficient r; measures the degree of asso-

ciation among individuals within classes or groups. -

Observations R

1 X11 X12 Xin -

2 X21 X22 X2n -

Groups

k Xk Xk2 Xkn

The coefficient is most easily calculated using the analysis of variance o

techniques. ry is the sample estimate of the population intraclass R

correlation coefficient p;. If we can assume that the individuals
within groups are random samples from normal populations with the T

same variance, then the hypothesis p; = 0 can be tested using the F e

statistic.

Equations:

1. Sums n

Group T; = Z x;; i=1,2,.,k

i=1

k

Total T= T;
Operating Li ,; !

2.  Sums of squares

Mean

MSS =T?/k n

\ J
-

This program has been verified only with respect to the numerical example given in Program Description Il. User accepts and uses
this program material AT HIS OWN RISK,in reliance solely upon his own inspection of the program material and without reliance
upon any representation or description concerning the program material.

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM
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—

Program Title

Hewlett-PackardContributor’s Name

INTRACLASS CORRELATION COEFFICIENT

 

 
 

 
 

 
 

 

 

 

 

 

 
 

    

Address1000 N.E. Circle Blvd. ) —

ciy  Corvallis StateOregon
\

( )
Program Description, Equations, Variables R R

Among groups

vovosoooes k oo

ASS= 3" T{’/n-MSS
- i=1 —

Within groups

s ssooce, k n enccmmmssase

zZ -MSS - ASS

. Intraclass correlation coefficient —

ASS WSS ASS + WSS
_— o

r — S
——

o

"\k-1 k@-1) k-1 Kk

R F statistic
L

[ ASS WSS -
k-1 k(n-1)

with df, =k -1 and df, =k (n - 1) degrees of freedom. L

Operating Limits and Warnings I . B}

L _ e =

r )
This program has been verified only with respect to the numerical example given in Program Description Il. User accepts and uses
this program material AT HIS OWN RISK,in reliance solely upon his own inspection of the program material and without reliance
upon any representation or description concerning the program material.

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM

MATERIAL.

. y  
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- — N
Sketch(es) o

rSample Problem(s)

o Example:

Observations -

1 71 71

- 2 69 72

T 3 59 65

T Groups 4 65 64 .

5 66 60

6 73 o.

L 7 68 67 _

8 70 6-

T Keystrokes: T

[Jrec] 71 71 A B3 > 142.00 (T,)
ol372808 —» 141.00 (T,)

Solutior

7078308 —» 138.00 (T3)
- » 0.70 (17)

o Q » 5.61 (F)

o -7000ty)
— 8.00 (df,)

Reference(s) 1.Thisprogram is a translationofthe HP-65 Stat Pac 2program..w

..2. B. Ostle, Statistics, in Research, Iowa State University Press, 1972.

.     



User Instruetions

 

*INTRACLASS
CORRELATION COEFFICIENT

"li’j *T; »n »F bdf1bdf2 J

 

 

 

 

 

   

 

 

 

 

  

STEP INSTRUCTIONS DATA/UNITS KEYS DATA/UNITS
1 Enter program ::‘

2 Initialize

3 Perform 3-bfori=1, 2,..., k [:I[:

4 Perform 4 forj=1, 2,..., n Xij :] j

5 Compute the group mean I:] T;

6 Compute the coefficient c1 r

7 Compute the F statistic [___F_—ICI F

8 Compute the degrees of freedom E: df,

I| Rt
9 For a new case, go to 2 ::‘     
 

35
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STEP KEY ENTRY KEY CODE

97 Program Listing |
STEPCOMMENTS KEY ENTRY KEY CODE COMMENTS
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Increase counter

Compute group sum

Reinitialize

Display sum

Compute coefficient

ASS/k-1

T
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.:
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5
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Display r

Compute F

Compute degrees of
freedom

 

 

080
 

 

 

 

 

 

 

 

 

 

090
 

 

 

 

 

    
 FLAGS SET STATUS
 

 

FLAGS TRIG DISP
 

 

100

ON OFF
4

 

 O
a 

    .WN
=
O

0

DEG
GRAD O
RAD O

  

FIX @&
scl O
ENG O
n 2
 

 

    
LABELS
 

df, ,dfy
 

 

      
 

 

REGISTERS
 

T
4 2 |5

ZTi IX s s
1]

2 " ASS/k- 18T1 WSS/ k

©

 

SO

  
S3

 
S4

 
S5 S6

 
S7

 
S8

  
S9
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Program Deseription 1
. FISHER'S EXACT TEST

program Tile FOR A 2x 2 CONTINGENCY TABLE e

 

  
  

 

 

   
 

 

 

 

  

 

 

 

  
    

Contributor’'s Name Hewlett-Packard o . _

Address 1000 N.E. CircleBlvd. L

ciy Corvallis~ ~ stateOregon zipCode 97330
\_

( )

Program Description, Equations, Variables . ——

e Fisher’s exact probability test is used for analyzing a 2 x 2 contin- S

gency table when the two independent samples are small in size.

e a —

R c d e

o o Suppose a, b, c, d are the frequencies and a is the smallest frequency, ———

this program computes the following:

I 1.  The exact probability p, of observing the given frequencies in -

a 2 x 2 table, when the marginaltotals are regarded as fixed.

2.  The exact probability p; (i = 1,2, ..., a) of each more extreme

T table having the same marginal totals. S

- 3.  The sum S; of the probabilities of the first i + 1 tables. —

- 4. The sum S of the probabilities of all tables with the same

B margins (i.e., S =S,). R

- Equations:

L. _@+b) (c+d) @@+ o) (b+ad)
ee o~ N! a! b! ¢! d! e

where
....................... N=a+b+c+d. o——————————

Operating Limits and Warnings ... ~ _

N

This program has been verified only with respect to the numerical example given in Program Description Il. User accepts and uses
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance
upon any representation or description concerning the program material.

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM
MATERIAL.

. _  
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Program Deseription 1
  
 

r,, T FISHER’S EXACT TEST )
rogram Title — FOR A 2 x 2 CONTINGENCY TABLE ' o

Contributor’s Name Hewlett-Packard

Address1000 N.E.Circle Blvd. . o e

City  Corvallis. I State  Oregon~~ZipCode 97330

 
 

 

 

\_

. )Program Description, Equations, Variables S e e

2. For the more extreme table (with the same margins)

 

a-i b+i I
 

   c+i d-i
 

_ (atb)(c+d)! (atc) (b+ad)!

Pi = NTG@=1)! (b +0D)(c+1)(d-i)
 

 

where

icanbel,2,...ora.

3 ° n cvvosesmseastenidbresosto0totseesmmESSe

Sn = Z Pi

i=0 B

where

- ncanbe 1,2, ..., a. e

4, a
S=)" pi

i=0 -

Operating Limits and Warnings

Remarks:

1. a must be the smallest among the frequencies. Rearrange the

table if necessary.

2. This program requires N < 69. However, Fisher’s exact testis

normally used for N < 30.

 

 
 

‘ J

This program has been verified only with respect to the numerical example given in Program Description Il. User accepts and uses
this program material AT HIS OWN RISK,in reliance solely upon his own inspection of the program material and without reliance
upon any representation or description concerning the program material.

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM
MATERIAL.

. _J   
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Sketch(es) L o
B+ - | .____;. . . + P so
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-+ - -~

- ee L

|
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Sample Problem(s) _ 

Example:

Compute po, P1, P2, S4 and S for the following table

 

 

    

 

 

    

 

 

 

 

 

  

 
 

  

   

 
 

 

 
 

 

 

~ 10

o 5

— Note:

The table must be rearranged as

5 8

— 10

''''' Keystrokes:

— s[+)8[+]10[*] 7 » 0.16 (po)

''''' B —» 0.06 (Pl)

Sol B0 —» 0.23 (S4)

& > 0.23 (S)

s —

Reference(s)  

1. S. Siegel, Nonparametric Statistics, McGraw-Hill, 1956.

2. Sir R. A. Fisher, Statistical Methods for Research Workers,

Oliver and Boyd, 1950.

This program is a translation of the HP-65 Stat Pac 2 program.  .   
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User Instruetions

 

FISHER'S EXACT TEST FOR A
2 X 2 CONTINGENCY TABLE

atbe
c4drP, »P; »S; »>S

 

 

 

 

 

 

 

 

 

 

 

 

 

STEP INSTRUCTIONS DATA/UNITS KEYS DATA/UNITS
1 Enter program 1]

2 Enter frequencies and compute []

.
(e

3* Optional—perform 3 or 34 for 1

i=1,2,.., s1 p;

4 |Optional—recall current S; [c11 S;

5  |Compute the sum of all [11

probabilities (o[ S

6 |Foranew case,go to 2 1
 

[L]
 

* It is not necessary to com- [1
 

plete the loop of 3 and 4. Go to [L]
   5 for S when desired.   [L]    
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
 

 

 
 

 

 

 

 

 

 

 

 

 

 

B&1 ¥LEL# 2111 gs7  ©T+7 3I5-55 @3
fez  5TO4 25 @4 s ST-4 35-45 @4 7
BEZ Fi -31 Stored, c,b,a gee  &T-3 3%-45 @d ]
ag4  5TOZ 35 @3 g FOLT E 67

gaE  STQZ IS arz ner LELL Z1 13 Recall the sum S
gar HEY -41 ge3  RCLS 36 @5 n
ges  5TOM IT il ges FUE 51 ‘
i@ STOE I% ag 755 wLELL Z1o14
fgg i _=cg :'i_h ';Ez: 2 Ao Compute the sum S
g11  sTCE 35 @5 e i an
g1z Ri -31 RES E=YT 16-33

61z ¥ -55 gEs  GSEL 27 Al
314 STOE I5 @ g8 GSEE 23 12
15 M1 1€ 5z (c+d)! 71 GTOD 2z 14
Ble ECLS Ze BS a7z wLEL! 21 @l

err N2 Is ac (atb)! 677 FOLS 3¢ @5
813 x -35 fmi RS 51
g19 RCLE £ @S g7 RTH :
128 ROLE IE @6 i
321 + -55
g2z H1 16 52
@23 : -Z4
154 FCLI 26 @l 080

25 ROLZ 36 a3
128 + -58 (a+c)!
BET W1 1£ 52
A2E -35
23 FiLZ 36 A
gz RIL4 76 @s
Bzl + -58
 

 

 

 

g3 NI 1£ 52 (b+d)!
B33 -3E

63 ST07V 5 a7 090

o
~

it
T
t
e
¥
e

O
B

T
N
)

L

 

R ) cr - T
T

t
n

N
S w
n

v  

 

 

 

 

 

 

 

 

 

 

     
  

    
  
 
 

 

 

     
     

a7 Fi ~3
38 wxLELE Zrod

g3 Fii £l - Loop for computing
Gda e = - probability
241 * o4

g4z RLLEZ . 2e HE

B4: K e 3¢
Ba4 z -4 100

§45  FCLZ I @z
Bic Wi H
Eg7 : -24
848 FLL4 25 84

a4z NI 15 52 FLAGS SET STATUS
REF = -3 0 P

e elo2 Accumulate the sum FLAGS TRIG DIS
Bol ST+S  25-55% BS . 1 ] ON OFF

85z RTH 24 Display oo o 0 ¥ DEG @ FIX g
853 ¥LELE i1 iz Compute p. for 2 1 0 GRAD O 356 O
=C 1 5 é 110 2 0O RADB ! #] more extreme 3 3 O n_2
gss 5T-10 Z5-45 4l tables
B ST+: Z5-5% 4
 

REGISTERS
 

5

atb Used ctd Used Used
7
 

SO St S2 S3 S4 S5 S6 S S8 S9         
 B C D E I
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Program Deseription 1
 

ProgramTitle BARTLETT’S CHI-SQUARE STATISTIC

Contributor's Name Hewlett-Packard

- 3

 
 

 
 

 

where 312 = sample variance of the it? sample

f, = degrees of freedom associated si2

i =1,2,...,k

k = number of samples
k

> fis?
§2 = i=1

f

k

f= S f,
i=1

This x? has a chi-square distribution (approximately) with k — 1 degrees of freedom which can be

used to test the null hypothesis that s, 2, s,2, ..., s, ? are all estimates of the same population

variance 02;i.e. H,: Each of's,2,s,2, ..., s, 2 is an estimate of o2.

Note: Erroneous data can be corrected by using the @ key.

Address 1000 N.E. Circle Blvd.

City Corvallis State  (Qreaon Zip Code 97330
\

o )Program Description, Equations, Variables, etc.
k

flns? — 2 flns?
x2 = i=1

WARS

3kk—-1) 21 fi f
j=

 

Operating Limits and Warnings

J
 

 
 

This program has been verified only with respect to the numerical example given in Program Description Il. User accepts and uses
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance
upon any representation or description concerning the program material.

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM
MATERIAL.

\——  ~N  _/
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Program Desecription 11
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Sketch(es) : | | | | | ‘
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Sample Problem(s)
 

 

Apply the program to the following data:
 

 
 i [ ] 2 3 4 5 6

 

 

s.2 5.5 5.1 5.2 4.7 4.8 4.3
1

 

  

  

 

- f, 10 20 17 18 8 15

  

 

Solution(s) K?_Yittg_kme__sB

A} O
- 5.5[ENT4]-10[B], 5.1[ENT+] 20[B], . . . . I

-4—'3£—EML]15-[B] LA X K _XXXKK_XNXXXIXXKKX

K

XR_J2 _R_J2 R J A2 42 2 42> 6 v 00 —

[C) cmmmmmcmmccccecccccccecceccoeecceeeceeeee> (025 (y2)
c1L~> 5,00 (df)

 

 

 

  

 
K SR S -S - ee J

 

 

 ( )
Reference(s)

1. 51a11s11gnl;IhgQrx_u1Lh_Englnggrlng_Appllsgzlgni1A. Hald, John Wiley

~andSons, 1960. o I

2. This program is a trans]at1on of the HP-65Stat Pac 1‘program -

| | . B R - AJ

 

      
 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

“ User Instruetions

STEP INSTRUCTIONS DATATONITS KEYS DAYATONITS

1 Enter program [:lI:‘

2 Initialize [—_—:]

3 Perform 3fori=1,2,... k 0 ]

f [eI |
(Correct erroneous data Sm >+ fm) Sm 2 :

fo (o[
4 1]
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KEY CODE
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COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
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Initialize

Clear storage
registers

Accumulate sums

Compute chi-square

Display chi-square

Error corrector 
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Program Deseription 1
i

Program Tite MANN-WHITNEY STATISTIC )
 

Contributor's Name Hewlett-Packard

 

 

 

 

Address 1000 N.E. Circle Blvd.

City Corvalli State Oregon Zip Code 97330

N
J

( ™)
Program Description, Equations, Variables, etc.

This program computes the Mann-Whitney test statistic on two independent samples of equal or

unequal sizes. This test is designed for testing the null hypothesis of no difference between two

populations.

Mann-Whitney test statistic is defined as

n;(n; +1) 11 R.
U=nyn +—— — ;

2 i=1

where n,; and n, are the sizes of the two samples. Arrange all values from both samples jointly

(as if they were one sample) in an increasing order of magnitude, let R, i=1,2,..,n;) be the

ranks assigned to the values of the first sample (it is immaterial which sample is referred to as the

“first™).

When n; and n, are small, the Mann-Whitney test bases on the exact distribution of U and specially

constructed tables. When n; and n, are both large (say, greater than 8) then

n;n,

2
U -

Z: 
 

V'n, n, (n; +n, + 1)/12

is approximately a random variable having the standard normal distribution.

 

Operating Limits and Warnings

For small samples (say, less than or equal to 8) the specially constructed tables should be used.

For example:

Handbook of Statistical Tables, D. B. Owen, Addison-Wesley, 1962

\. _/
 

   This program has been verified only with respect to the numerical example given in Program Description Il. User accepts and usesw
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance
upon any representation or description concerning the program material.

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM
MATERIAL.

\. _/  
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r )
Sketch(es)

_ J
a )

Sample Problem(s)

Find U and Z for the following data:

Sample 1 149 11.3 132 166 17 14.1 154 13 16.9

Rank R, 7 1 4 12 14 5 10 3 13

Sample 2 15.2 198 147 183 16.2 21.1 189 122 153 194

Rank 8 18 6 15 11 19 16 2 9 17

Note: 1. n; =9,n, =10

2. The ranks have already been assigned in the example.

Solution(s)  Keystrokes:

10[A] 7[B] 1[B] 4[B] ---------

3[B] 13[B] ======m=e> 9.00

[C] ==mmeee> 66.00 (U)

[D] —mmmmmmme eeo> 1.71 (Z)

\— J

( )

Reference(s)

1. Mathematical Statistics, J.E. Freund, Prentic Hall, 1962.

2. This progam is a translation of the HP-65 Stat Pac 1 program.

L J     



 

 

 

 

 

 

 

 

 

 

 

 

 

* User Instruetions

STEP INSTRUCTIONS DATATONITS KEYS DATS

1 Enter program LI

3 Perform 3fori=1,2, ..., n, Ri [:l i

(Correct erroneous data Ri) Ry E”:I

4 Compute U [c1 [

5 Compute z E: z
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n2->R2

Store 0 in Rl,Rg

Accumulate sums

Compute U

Display U

Compute z

Display z

Error corrector
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Program Desecription |
Program Title KENDALL’S COEFFICIENT OF CONCORDANCE

Contributor’s Name Hewlett-Packard

Address 1000 N.E. Circle Blvd.

City Corvallis State Oregon Zip Code 97330
\_
 

 

 ~
Program Description, Equations, Variables, etc.

Suppose n individuals are ranked from 1 to n according to some specified characteristic by k

observers, the coefficient of concordance W measures the agreement between observers (or

concordance between rankings).

n k 2

12 ( Z Ri.>

1‘2:1 =1 ! _ 3(nt DW:

k? n(n? -1) n— 1
 

Where R;; is the rank assigned to the ith individual by the jth observer.

W varies from 0 (no community of preference) to 1 (perfect agreement). The null hypothesis

that the observers have no community of preference may be tested using special tables, or if

n > 7, by computing

! =k(n—-1)W

which has approximately the chi-square distribution with n — 1 degrees of freedom (df).

 

Operating Limits and Warnings

For small samples (say, less than or equal to 7) the specially constructed tables should be

used. For example:

Rank Correlation Methods, M.G. Kendall, Hafner Publishing

Co., 1962

  
   upon any representation or description concerning the program material.

MATERIAL. 
 

This program has been verified only with respect to the numerical example given in Program Description Il. User accepts and uses
this program material AT HIS OWN RISK,in reliance solely upon his own inspection of the program material and without reliance

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM   



51

Program Deseription 11
 

  

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

Sketch(es) . L M

_ ‘WMEJ

-

Sample Problem(s) 1. Find W, x2, and df for the following data: S

S Table for Rij (n=10,k =3)
I - j —

i 1 2 3 -

B 1 6 7 3 . o

2 1 4 2

T - 3 9 3 5 -

4 2 6 1 -

5 10 8 9 o

6 3 2 6

7 5 9 8

8 4 1 4 -

_ 9 8 10 10 _

10 7 5 7

Solution(s) Keystrokes:

[f] [CL REG] ,

6[A] 7[A] 3[A] [B], |

1[A] _4[A]2[A] [B] o

~ 7[A]5[A] 7[A][B] R .

[C] ~=-=meo>0.69 (W)

[D] ==mmmmmmee> 18.64_()&_w_____w_

[R/S] ===-mmmmmooemeeeomeemm—ee—--> 9,00 (df))

™
Reference(s) O

1. Nonparametric Statistical Inference, J.D. Gibbons, McGraw-Hill, 1971.

2. This program is a translation of the HP-65 Stat Pac 1 program.      



    

    

 

  

 

 

 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 

 

 

 

 

 

 

52 2User Instructions

Kendall's Coefficient of Concordance

LT + xZ Hdf

STEP INSTRUCTIONS DATAUNITS KEYS oARIS

1 Enter program [:[:I

2 Initialize lj_—] L REG

3 Perform 3-5fori=1,2, ..., n [:“:'

4 Perform 4 forj=1,2, ...,k Rij [A[ j

(Correct erroneous data R;,) Rim IZ”:

5 [] |
6 Compute W [:__] W

7 Compute X2 and df I—_-_D—_—_—“__—_—_l X’

8 [rs[ | 
 

(For a new case, go to 2.)  
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&1 _ L1 g5y RCLY 36 @4
BE2 35-55 @z 3EE ? -
ez 2€ @i Accumulate sums :};:-; - _si_
B84 i ('I is f'IXEd) o T _
205 :“___ Bel RTH 4

863 ~35 &l #LELE 21 15- 7c . . i Ten o oo LT Error correct
Bos 33 H1 Display current j BEs  S5T-2 35-45 a7 (i ?s f?xeg) or
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5‘3';__; £ 1z Accumulate sum BE4 1 a1
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Bl we ks BET  RTN 24
B2 53

112 J&-55 83

#ig 35 84 070

Eid gl
3 -55
217 35 B4
p:ia 75 Reinitialize R],R2

poe 'y Display current i

gzl 24

23 Iz Compute W
124 € 43 080
325 a1

Bz7T -35
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838 -4
Bai £ @9

B32 -24
B33 JE a4

824 53 090

335 i1
B26 -45

ezv -24
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833 i
548 -55
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g4z —33
843 IE a4
@44 al 100
645 -45
B4c -&4
a4 —45 Display answer W
B43 23
g4s 2: 14 2P - fiompute X" and df SET STATUS

251 -33 FLAGS TRIG DISP
gs2 76 @4 SN OF
g53 @i o O DEG &

|

FIX o
Y54 -45 110 1 O GRAD O sci O

- - . RAD O ENG OPSS 35 Display x2 2 U 2E“"c" '__"_' play X 3 0O f n_2

- - REGISTERS
7 8 9

0 2 LR, 5)° “n 5k °

SO S2 S3 S4 S5 S6 S7 S8 S9
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NOTES



Hewlett-Packard Software

In terms of power and flexibility, the problem-solving potential of the Hewlett-Packard line of fully
programmable calculators is nearly limitless. And in order to see the practical side of this potential,
we have several different types of software to help save you time and programming effort. Every one of
our software solutions has been carefully selected to effectively increase your problem-solving poten-
tial. Chances are, we already have the solutions you’re looking for.

Application Pacs
To increase the versatility of your fully programmable Hewlett-Packard calculator, HP has an ex-

tensive library of “Application Pacs”. These programs transform your HP-67 and HP-97 into specialized
calculators in seconds. Each program in a pac is fully documented with commented program listing,
allowing the adoption of programming techniques useful to each application area. The pacs contain 20
or more programs in the form of prerecorded cards, a detailed manual, and a program card holder.
Every Application Pac has been designed to extend the capabilities of our fully programmable models
to increase your problem-solving potential.

You can choose from:

Statistics Mechanical Engineering
Mathematics Surveying

Electrical Engineering Civil Engineering

Business Decisions Navigation
Clinical Lab and Nuclear Medicine Games

Users’ Library

The main objective of our Users’ Library is dedicated to making selected program solutions contri-
buted by our HP-67 and HP-97 users available to you. By subscribing to our Users’ Library, you'll have
at your fingertips, literally hundreds of different programs. No longer will you have to: research the
application; program the solution; debug the program; or complete the documentation. Simply key
your program to obtain your solution. In addition, programs from the library may be used as a source
of programming techniques in your application area.

A one-year subscription to the Library costs $9.00. You receive: a catalog of contributed programs;
catalog updates; and coupons for three programs of your choice (a $9.00 value).

Users’ Library Solutions Books
Hewlett-Packard recently added a unique problem-solving contribution to its existing software

line. The new series of software solutions are a collection of programs provided by our programmable
calculator users. Hewlett-Packard has currently accepted over 6,000 programs for our Users’ Libraries.
The best of these programs have been compiled into 40 Library Solutions Books covering 39 application

areas (including two game books).

Each of the Books, containing up to 15 programs without cards, is priced at $10.00, a savings of up

to $35.00 over single copy cost.

The Users’ Library Solutions Books will compliment our other applications of software and provide

you with a valuable new tool for program solutions.

Options/Technical Stock Analysis Medical Practitioner
Portfolio Management/Bonds & Notes Anesthesia

Real Estate Investment Cardiac
Taxes Pulmonary

Home Construction Estimating Chemistry
Marketing/Sales Optics

Home Management Physics

Small Business Earth Sciences

Antennas Energy Conservation

Butterworth and Chebyshev Filters Space Science

Thermal and Transport Sciences Biology

EE (Lab) Games

Industrial Engineering Games of Chance

Aeronautical Engineering Aircraft Operation

Control Systems Avigation

Beams and Columns Calendars

High-Level Math Photo Dark Room

Test Statistics COGO-Surveying
Geometry Astrology

Reliability/ QA Forestry



TEST STATISTICS

Test Statistics includes many of the non-parametric tests and others.

ONE SAMPLE TEST STATISTICS FOR THE MEAN

TEST STATISTICS FOR THE CORRELATION COEFFICIENT

DIFFERENCES AMONG PROPORTIONS

BEHRENS-FISHER STATISTIC

KRUSKAL-WALLIS STATISTIC

MEAN-SQUARE SUCCESSIVE

THE RUN TEST FOR RANDOMNESS

INTRACLASS CORRELATION COEFFICIENT

FISHER’S EXACT TEST FOR A 2 X 2 CONTINGENCY TABLE

BARTLETT'S CHI-SQUARE STATISTIC

MANN-WHITNEY STATISTIC

KENDALL’S COEFFICIENT OF CONCORDANCE

HEWLETT ’! IPACKARD

1000 N.E. Circle Bivd., Corvallis, OR 97330
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