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lmporlanl Texas Instruments makes no rrarranty, either expressed
or implied, including but not limited to any implied
wananties of merchantability and fitness for a
particular purpose, regarding these programs or book
materials and makessuch materials available solely on
an "as-is" basis. In no event shall Texas Instruments be
liable to anyone forspecial, collateral, incidental, or
consequential damages in connection with or arising out
of the purchase or use of these materials, and the sole
and exclusive liability of Texas Instruments, regardless
of the form of action, shall not exceed the purchase price
of this cartridge. Moreover, Texas Instruments shall not
be liable foranyclaim of any kind whatsoeveragainst
the userof these progran$ orbook materialsby any
otherparty.
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Contents  o l  Th is  Guidebook

This guidebook describes the contents and use of the Tl-95
Statist ics l ibrary. The guidebook is organized to help you use
the programs in the l ibrary.

Organization of The guidebook includes eight chapters.
the Guidebook

Chapter I gives a brief description of each program in
the library, the general use and care of the cartridge,
how to save data for later use, and how to use an
optional Printer.

Chapters 2 through 8 provide detailed information about
each program in the library. fire discussion of each
program includes:

> A brief presentation of general information about the
program and the inputs required by the program.

> Step-by-step instructions for using the prograln.

> An example application demonstrating the use of the
program.

Two appendixes are included at the end of the
guidebook.

Appendix A contains a list showing the data registers
used with each Statistics prograrn. This is useful when
storing or retrieving data from one of these prograrns.
Appendix A also includes a list of all fltgs used in each
program.

Appendix B containsservice and warranty information
that may be useful in case of difficulty.

vl
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I  nstal l ing the Stat ist ics Cartr idge

You should become lamil iar with the proper handling and
instat lat ion ol the Statist ics cartr idg€ b6toro using lhe
programs.

Hand l ing
the Cartr idge

Ins ta l l i ng
the Cartridge

Handle the cartridge with the same care you would give
any other electronic equipment.
> Avoid static electricity. Before handling the

cartridge, you should touch a metal object to
discharge any static electricity.

> Store the cartridge in its original container or in the
cartridge port on the upper right side of the TI-95'

The calculator is shipped with a port protector installed
in the cartridge port. This protector resembles a
cartridge and is installed to prevent dust from
accumulating on the electrical contacts inside the port.
(It is a good practice to always keep a cartridge or the
port protector in the port.)

To install the Statistics cartridge:
1. Thrn the calculator off. Installing a cartridge while

the TI-95 is on may result in loss of stored
information.

2. If the port protector or another cartridge is already
installed, remove it as shown below. Place your
thumb on the ridged area at the top of the cartridge
and slide it to the right.

After you remove a cartridge, be sure to store it
properly.

( 'e t t ing Star tedt-2
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Display ing the Slat is t ics  Menu

Alter instal l ing the csrtr idg€,  you can then display the
STATIsTICS menu. Each selection on this menu represenls a
dif ferent type ot Stat ist ics calculat ion. For each type of
calculat ion. the carlr idge contains eithor a single program or
a "family" of relaled Programs.

Accessing the
Statistics
Cartridge

The
Stat is t ics
Menu

To access the cartridge and display the STATISTICS menu:

1. Turn the calculator on and press lFufr'I.

The calculator disPlaYs:

-

2 . Select ( STA ) to display the first of two groups of
selections from the STATISTICS menu.

I
The STATISTICS menu, which is described on the
following pages, enables you to select the type of
Statistics Calculation you want to perform. Depending
on the type you select, the calculator either runs a
program or displaYs another menu.

> If there is only one program that performs that type of
calculation, the calculator runs the program. -

> If there are two or more programs that perform the
same general type of calculation, the calculator
displays a menu that lets you choose the specific
progFam you want to run.

(ietting Stertod
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Displaying the Stat ist ics Menu (cont inued)

The
Stat is t ics
Menu
(Cont inued)

When you select ( --)) from the first group of STATISTICS
selections, the calculator displays the second group.

(TST) Selects the HYPOTHESIS TESTS menu consisting
of the following programs:

Unpaired t-Test
Paired t-Test

(HST) Selects the Histogxam program.

( NPS) Selects the NONPARAMETRIC menu consisting of
the following programs.

FriedmanTest
RunsTest
Kruskal-Wallis Test
RxCContingencyTable
Tolerance Limits
Kendall'sTau
Rank Function
Mann-Whitney Test

(-->) Displays the previous selections (shown on the
previouspage).

1-6 Gett ing Sl.&rted
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Using an Optional Printer with the Programs

lf you run a Stal ist ics program when a prinier is connected lo
the calculator, the program automatical ly gives you a printeci
record of al lcalculat ions. (For informalion on sett ing up a
printer, ref€r to "Prinler Device Numbers" and "Sett ing the
Printer Format" in Chapter 6 of the f l-95 User's Guide.l

Advantages
ol  Using
a Pr in ier

When lo
Connect
a Printer

Precaut ion
W h e n  U s i n g
a P i ln te r

A printergives you a convenient method of reviewing
the results of your calculations. The printout includes:

> The name of the program.

> The data values you entered. (This also enables you to
see if you entered the values correctly.)

> Any optionsyou selected.

> The results of the calculations, along with labels that
identify each result.

With a printer, the program does not stop to display
individual results. (Without a printer, you need to press
a key to display each result.) Instead, the program prints
a continuous list of results until the output is complete.

When you select a program, the calculator immediately
checks to see if a printer is connected.

> If you want a printout, connect the printer and turn it
on before selecting the program.

> If you do not want a printout, be sure to turn the
printer off or disconnect it before selecting the
program.

When you are using a printer with a cartridge program,
be sure the calculator is not in the Trace mode. In the
Trace mode, the calculator prints each program step as it
is executed. This slows the operation of the program and
uses a large amount of paper.

l - 8 i  i  i r r  i i  \ l  i r r l  ( ' ( i
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The Means and Moments Program

Uslng lhe Means and Momonts program, you can dotermln€
the means, cenlral moments,8kewngss, and kurtosis lor a sot
ol sample data.

lntroduclion Given a set of sample data, this program calculates:
lo the Program

> Arithmeticmean(mn)

> Geometricmean(Gmn)

> Harmonicmean(Hmn)

> Variance (m2-second central moment)

> m3-thirdcentralmoment

> m4-fourth central moment

> Skewness coefficient (a3)

> Kurtosis coefficient (a4)

Ref erence Handbook of hobabilitg and, Statistics, Richard S.
Burington and Donald C. May Jr., Handbook Publishers
Inc., Sandusky, Ohio, 1958, pp.9-13.

2-2 Means and Moments
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The Means and Moments Program (conrinued)

Clearing the Before entering a new data set, press (CLR) on the
Dala Registers MEANS AND MOMENTS menu. This clears the data

registers associated with the Means and Moments
prograrn.

Once you have entered a data set, it remains in the data
registers until you press (CLR). Therefore, ifyou do not
press (CLR), you can recalculate the means and
moments ormodify the data.

Entering To entersingle datavalues:
Single
Dala Values l. Enteravalueandpress (ENT).

2. Repeat the above step for all single data values.

Entering To enter two or more identical data values at one time:
Several
ldentical 1. Enterthefrequencyofthevalueandpress(FRe).
Dala Values

2. Enterthe value and press (ENT).

Note: The program continues to use the last frequency
entered. You must enter a I and press ( FRe) to return to
the entry ofsingle datavalues.

Deleting There are two ways to delete an incorrectentry.
Incorrect
Entries > To delete your most recent entry, press IIM ( ENT).

> To delete an earlier entry, enter the frequency of
occurrence, press ( FRQ ), enter the value as it was
previously entered, and press ( DEL).

2-4 Means and Moments



9-Zsluaruow pus suBaw

'las 4Bp aql ul
oraz B sI arat{lJ! paulJap lou q usaru JluolllJsq oqJ* *

'las slsp aql uI oraz ro roqrunu a^ll"Eau
3 sr aJaql Jr paulJap lou q u"eru clJlaruoat aqJf

a^oqB ua{or{s suollcelas snol aJd ar{lsd"Idslo (<--)
r * u?alu atuourr?H (ulrJH)
* u?atu clJlaluoac (uulg)

lualJlJJaotslsounx <re>
lualcrJJaoJssau&a{s (eB)

IAroIaq
ur\{oqs suolltalas lBuoltlpp" aql s^?Ids!o (<--)

luauoru rlunod (ttu)
luaruoru prr-qJ (eur)

aJlm-Ir"A (zlll)
ueaurcpaurql.IJY (utx)

-
'nuaru Eulr .oIIoJ aql urorJ fa4 alegdo.rdde aq1 palag ' 3

qua.,,ow pu' suBaI,\I aqt aFIncIBc ot ( ootlJHrti' r
sllnsau

6up1e1nc1e3



Example: The Means and Moments program

Th,ls example l l lustrales how you use thls program to obtain
informallon about a probabillty distribution lrom a relative
f requency hlslogram.

Example Giventhe mass function forthe binomialwith n:4.
p : . 2 ,  andq : ( f  _p ) : . 8 :

x f(x) = trequency
0 .4096
r .4096
2 .1536
3 .0266
4 .0016

It is known from statistical theory that the mean, central
moments, skewness coefficient, and kurtosis coefficient
for the binomial distribution with n:4 and F: .2 are as
follows:

mn :nF : .8
m2:nPq: .O4
m3:npq(q-p)=.384
m4 : npe(l +3pq(n - 2)) : 1.25U
a3:(q-pV(npq).6:.75
a4:3 -6ln + l/npq:3.0626

Verify the above facts usingthis program.

Procedure Press Display
Select the program from
theSTATISTICSmenu (MNT) MEANS & MoMENTS
Clearthe registers (CLR)
Enterthefirst .4ffi (FRQ) fiq= O.4m
frequency O(ENT) n= O.4Gl6
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Introduction

The Theorotlcal Dlslrlbutlonc mcnu olfers you e seloctlon of
programs lor elght commonly'used dlrlrlbutlons.

The Select ( DST) from the SIATISIICS menu to display the
Dletrlbullon followingmenu.trenu 

r

(-->) DisplaYsthe

I

(NML) NormalDistribution

ltttv-l < tt u t-> Inverse Normal Distribution

(t) Student'st-Distribution

(F) F-Distribution

(CHl) Chi-SquareDistributiPn

menu selections shown below

(WEl) WeibullDistribution

finvl <wet> Inverse Weibull Distribution

(BlN) BinomialDistribution

(FOl) PoissonDistribution

(HYP) Hypergeometric Distribution

(-->) Disp$sthepreviousselectionsshown
above
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The Normal Distribution Program (conttnued)

Calculating To calculate Q(z) and f(z):
O(z) and f(z)

l. Select ( DST) from the SIAISI|CS menu.

2. Select (NML) fromthe DlsIRlBUTPNsmenu.

fire following display appears.

3. Enter the value of z and press (Qz) .

The value of Q(z) is displayed.

4. Press [:*tl to aisptay the value of f(z).

6. Repeat steps 3 and 4 for other values of z, if desired.

6. Press ( ESG) to return to the ITISTRIBUTK)NS menu.
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Examples: The Normal Distribution Program

The fol lowlng examples uso the Normaldlstr lbution program.
The f irsl  example l l lustrates the use of the Normal
dlstr lbution progrem In the calculet lon of alpha r lsks ln
hypothesls test lng. The socond example i l luslrates how lo
oblaln crl t lcal z valuos whlch are requlred in running
hypothesls tests uslng tho lnvorse Normal dlstr lbution.

Example 1 In the example given in the RunsTest program (page
8- I 6), the expected number of runs (MNr) was 20. 8. fire
standard deviation (Sr) was 3.08{M36096. T}re observed
number of runs (#r) was 20. For this set of data, compute
the standard normal deviate, and then determine the
two-tailed alpha risk taken if the null hypothesis were
rejected. Ttre standard normal deviate is computed usurg
the equation zr = (#r - MNr/Sr.

Procedure Press Display
Select Distributions
from the sTATtsTGs
menu (DST) DISTRIBUTIONS
Selecttheprogram (NML) NORMAL
Computezr trzo El20.8[n E

3(E(tr@5
E@ 25A1Gl25

Findvalueof Q(z) (Qz) @= .9/881478
Calculate the two-
tailedalpharisk tr2tr .7S67ffi7

Concluslon The rejectioncf the nullhypothesis inthe RunsTest
example implies an alpha risk of approximately .796.

3-6 Theoretical Distributions



L-8 suorlnqlrlsl(JFallaroaql

'96'I +
flaleuryxordde eJ" zJo sanls^1ecltFc parrnbar aq;,uolsnlJUoc

Ll6t6€(S't =z<z> gA' z alslnJpc prrc
z(lqrqeqord aql ralug

'lvyIUoN 3su3^Nl('lnN)
N ure.dordaqlpalag

sNomstHrsro(lso)nualu
scusNlvts arll uro{
suognqFlslopelas

{elds;qsJnpecord

.ITB1
lJeI eql u-r 

"aJ" lunba tre a,reel [.rAr pue z - aq [!/n en1el
I"oIIFJ raqlo aql 'uaqJ 'uopnqlrlslp purroN aql Japun

g41qE.u aql ur g7g':(z)geare rre sa^"al r{cTrltrzJo an["A
1eqf pq{ 'aldurexa 1sa;, sung alp uI pasn s! qcIrIAr lsal-z

peF-?l-o^u % 96 aql roJ senl"A z Iscr-llrc eql elqnJlBc7 agduer3



The Student's t-Distribution Program

This program calculatos Studont's t probablllties.

Introductlon
to the Program

Relerence

Giventhe t-statistic (t) resultingfrom atest of a
hypothesis and the deglees of freedom (df) of the sample
population, this program calculates the left-tailed area
under the Student's t-distribution.

0.4

0.3

0.2

0 .1

0

- Normal (df:o1

- . -  d f : l

8-8

+ 2  + 3  + 4

Handbook of Mattwmatinal htrwtiora, edited by Milton
Abramowitz and Irene A. Stegun, National Bureau of
Standards, Washington, D. C., I 970, pp. 947-948.

'r'-1.
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Examples: The Student's t'Distribution Program

The lollowlng examples llluslrato tho use of lhe Student's
t.dlstrlbutlon program In tho calculetlon of alpha rlsks lor
hypothesls lesilng.

Example 1 Referring to the example given in the Unpaired -t-Test
program (page 6-9), a t-statistic of - 3.459182584 with
23 degrees of freedom was observed. Calculate the two-
tailed alpha risk taken for rejection of the null
hypothesls.

Procedure Press Display

Select Distributions
fromthe SIAIISI|CS
menu (DST) DISTRIBUTIONS
Selecttheprogram (t) STUDENTSI
Enter the degrees of
freedomofthesamPle B<dl> df= A
Enterthe value of t 3',159'182584
andcalculatept f+J--l (pt) n= O.OtmlZSg
Calculate the two-
tailedalpharisk EzE o'mtsm

Concluslon The rejection of the hypothesis in the Unpaired t-Test
example implies an alpha risk of approximately .002.
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The F- Distribution Program

Thls program crlculates F.dlstrlbuilon probabllltlcs'

lntroductlon
to the Program

Given the degpees of freedom of both samples (dfl and
df2) and the F-statistic, this program calculates Q(F), the
area under the curve to the riglrt of the F-statistic.

f(F)

1 .0

0.8

0 .6

0.4

0.2

0
0.5  1 .0  1 .5  2 .0  2 .5  3 .0

Hand,book oJ Mathemntinal Furrctions, edited by Milton
Abramowitz and Irene A. Stegun, National Bureau of
Standards, Washington, D. C., 1970, pp. 946-947.

Reference
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Examples: The F.Distribution Program

The lollowlng examples lllustrato lhe use of the F'dlstrlbutlon
program in establlshlng alpha rlsks for hypothesls testlng.

Example 1 The test for equality of variance in the lJnpaired t-Test
example (page 6-9) resulted in an F-statistic of
.5263046697 with 12 and l1 degrees of freedom.
Calculate the alpha risk of rejection for this F-statistic'

Procedure Press Display

Select Distributions
frOM thc STATISTICS
menu (DST) DISTRIBUTIONS
Selecttheprogram (F) F

Enterdfl 12 (dl1 ) dl1 = 12

Enterdf2 11 (df2) df2= 11.

Enter the value of F .525015607
andcalculateQ(F) (QF) QF= .868678726

Concluelon The rejection of the equal variances hypothesis in the
Unpaired t-Test example would entail an alpha risk of
apProximatelY.868.
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The Chi-Square Distribution Program

This program calculales Chl.square probabil i t ies.

lntroduction
to the Program

Reference

Given the degpees offreedom (df) and the Chi-square
statistic (x2) of a sample population, this program
calculates Q(x),the right-tailed area under the Chi-
square distribution.

f

o..t

0  5  x 1 0  1 5  2 0

H an dboo k oJ M atlwmati'c al hlrwtions, edited by Milton
Abramowitz and Irene A. Stegun, National Bureau of
Standards, Washington, D. C., 1970, pp. 940-94 I .

0.2
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Examples: The Chi-Square Distribution Program

These examples lllustrate the use of lhe Chl-lquare
dlstrlbutlon program ln establlshlng alpha rleks for
hypothesls tests.

Example I In the first example forthe Histogram program (page
?-2 I ) , a Chi-square statistic of 4 . 76 with 4 degrees of
freedom was obtained from the Goodness-of-Fit test.
Calculate the alpha risk if the null hypothesis were
rejected.

Procedure Press Dlsplay

Select Distributions
fromtheSIAISICS
menu (DST) D| THBUTIONS

Select the program (cHt ) CHISOUARE

Enter df 4  (d l ) d l=

EnterChi-square and
findthevalueof Qx 4.75 (Qx) O(= .31394m11

Concluslon

Example 2

The alpha risk for rejection of the null hypothesis in this
Goodness-of-Fit test is approximately .314.

Verify thatthe critical Chi-square value of 9.488 with 4
degrees of freedom used inthe sametest implies art
alpha risk of approximately .06.

Procedure Display

Select the program (DST)
(cH t ) CHISOUARE

Enterdf 4  (d f ) d f=

EnterChi-square and
findthevalueof Qx 9.,188 (Qx) Qx= .04W44S0

Conclusion 9.488 is the correct critical vahle of Chi-square to use for
thls 95 % Goodness-of-Fit test.
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The Weibull Distribution Program (contlnucd)

Calculatlng P(w) To calculate P(w):

1. Select (DST) from the SIATISflGS menu.

2. Select (WEl) fromthe IxSfmBtmONSmenu.

The following display appears.

3 .

4.

Enter the value for the scale parameter and press ( b).

Enter the value for the shape parameter and press
( c ) .

Enter the value of the Weibull statistic and press
(Pw) .

The value of P(w) is displayed.

Repeat steps 3 through 5 using other values, if
desired.

Press ( ESG) to return to the DISIRIBUTIONS menu.

D .

6.

n
a .
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Examples: The Weibull Distribution Program

These examplee lllustrate the use ol the Welbull dlstrlbutlon
program and lhe Inverso Welbull dlstrlbutlon program.

Example 1 Given the Weibull parameters estimated in the second
Histogram example (page 7-26), determine what
percentage of defective product returns are likely to
occur within four weeks of shipment.

b:L9.44L26746
c:1.298078809
w = 4

Procedure Press
Select Distributions
from the SfATISTIGS
menu (DST) DETRBLMONS

SelecttheproStram (-->)
(WEI) WEIBULL

Enterthescale
parameterO)

19.1r-12fit16
(b )  b= p.416t6

Entertheshape
parameter(c)

1-&78800
(c )  c= 1"m788@

EntertheWeibull
statistic(w)and
calculateP(w) 4 (Pw) .128219565

Goncluslon Approximately 12% of the product which is found
defective can be expected to be returned within the first
four weeks after shipment.
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The Binomial Distribution Program

The Blnomlal dlslrlbutlon determlnes the probablllty that a
dlscrclo oyonl wlll occur a certaln numborol tlmes In a glven
numbor of td8ls. Thls model ls appllcable when the
probablllty that the event wlll occur In a slngle trlal ls
constant and the lrlals are lndopondent.

Introduclion
to the Program

Relerence

Given the number of trials (n), the probability that a
success will occur in a single trial (p), and the number of
successes (k), this program calculates:

Probability of observing k or fewer successes, P(k)

Probability of observing exactly k successes, f(k)

For example, the probability is illustrated below for
drawing k orfewerspades when you draw afive-card
hand from a 52-card deck with replacement. The
probability is shaded for drawing two or fewer spades.

P(k):0.896484375, k:2

-./tn^oe of the
-/ distribution for:

- /  n :5
f  p : 0 . 2 50.3

0.2

The Binomial distribution can sometimes be used to
approximate the Hypergeometric distribution in those
cases where the sampled populationis large compared to
the sample size.

Stntisti,calDistributions, N. A. J. HastingsandJ. B.
Peacock, John Wiley & Sons, New York, 1975, pp. 36-41.

g-24 TheoreticalDistributions



9Z-8 suo!1nqlrtslqlaclleroaqJ

'nuaru sNo[lnSlulslo aql ol uJnler ol (cs3 ) ssard'g
'perlsep

JI 'sanlB^ Jaqlo tursn g qtnoJr0 g sdals l"adau
'lFFlssard

'(4[ 'sassaccns 11 dlpexa go flgqeqord aq1 zteldsp og,
'pafeldsrp pue pet"FcIBJ

q q"gl u uI sos€accns raa\a; ro 1;o ztlqlqeqord aq;,
'(Id)

ssard pue (4) paJrsap sassacrns Jo Jeqrunu aql Jalug 'g

' 1d I ssard pue pp1 apugs
Aue ul rnaco 1p/r ssaJJns ? 1eql dlqlqeqord aql ralug

' 1 u I ssard pue splJl Jo Jaqurnu aql Jalug

'sreadda feldslp Eur,u.o11o; aq;,
'nuausNo|lnStutsto aqlluo{ (Nlg) pales 'z

'nueu scllsllv.ts aql uorJ (lso) rJelas'I

:()fF pue ({)d alqnc1er o1,

.L

'9

't
'8

()ilt puB (t)d
0ulgegncle3



Example: The Binomial Distribution Program

The followlng example lllustrates the use of the Blnomlal
dlstrlbutlon program In tho soluilon ol a problem In
acceptance sampllng.

Example Find the probability of acceptance of a lot of 6000
electronic partsbased on a random sample of 76 items
drawn from the lot with an assumed fraction defective
of .08 where the lot is to be accepted if the number of
defectives in the sample is l0 or less.

Refering to the example given for the Hypergeometric
distribution(pzge3-32), since the sample size of 75 is
only .015 of the lot size of 60O0, it can be assumed that
the Binomial will senre as a good approximation of the
Hypergeometric, even though the sample is drawn
without replacement.

Procedure Display
Select Distributions
fromthe STATISIICS
menu (DST) DISTRIBUTIONS

Select the program (-->)
(B IN) BINOMIAL

Enternumberof
trials(sample size) 75 (n) h =

Enter lot fraction
defective ,c (p) p =
Enternumberof
successesand
calculateP(k) 10 (Pk) Pk= .$4(B74AF

Conclusion The probability that the lot willbe accepted underthe
stated sampling plan is approximately .964, which
disagrees with the exact Hypergeometric probability by
only.00l.
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The Poisson Distribution (conunued)

Calculallng
P(k) and f(k)

To calculate P(k) and f(k):

I . Select ( DST) from the STAflSTES menu.

2. Select (POl) fromthe D|STR|BUT|ONSmenu.

The following display appears.

3. Enter the average number of successful occurrences
andpress (m).

4. Enterthe number ofsuccesses desired and press
(  Pk ) .

The value of P(k) is displayed.

To display the value of f(k), press l'Tl.

Repeat steps 3 through 5 using other values, if
desired.

7. Press ( ESG ) to return to the IIISIRIBUTIONS menu.

D .

6.
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The Hypergeometric Distribution Program

The Hypergeometric dlstrlbutlon determlnes the probabllity of
obtalning a cerlaln numbgrol successos In a given sample,
when lho sample is takon trom a population conlslnlng a
speclflc numberof successee. Thls model ls approprlate when
each element of the sample can be classlfied as a success or a
lailure and the samples ere taken wlthoul roplacemenl.

lntroductlon
to the Program

Reference

Given the population size (N), the sample size (n), the
number of successes in the population (m), and the
number of successes in the sample (k), this program
calculates:

Probability of k or fewer successes, P(k)

Probability of exactly k successes, f(k)

The example below illustrates the use of this distribution
todeterminethe probability of drawing k number of
spadesin a five-card hand drawn without replacement
from a 52-card deck. The probability is shaded for
drawing two or fewer spades.

P(k) : 0.9072328932, k : 2

Shape of the
distribution for:

n = 5
N = 5 2
m : 1 3

Stetisti,cel Distributions, N. A. J. Hastings and J. B.
Peacock, John Wiley & Sons, New York, 1975, pp. 78-79.

0.5

0.4

0.3
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Example: The Hypergeometric Distribution program

The followlng example lllustratos the use of the
Hypergeometrlc dlstrlbutlon program In the solutlon ol aproblom ln accoptance sampllng.

Example A lot of 5000 electronic parts is to be accepted or rejected
on the basis of the number of defectives found in a
random sample of 75 items drawn from the lot. If the
sample is found to contain 10 or less defectives. the lot
will be accepted. If more than l0 defectives are found.
the lot will be rejected. If the fraction of defectives in
the lot is .08, find the probability that the lot will be
accepted.

Procedure Press Display
Select Distributions
from the STATISTICS
menu (DST) DISTRIBUTIONS
Selecttheprogram (-->)

(HYP) HYPERGEOMETRIC
Enterpopulation size 50@ (N) N =

Entersamplesize 75 (n ) n =
Calculate number of
defectivesinthe 5OOO [].6
population(m) tr
Enter the value ofm ( m )
Enternumberof
successes and
calculate P(k) 10 (Pk) Pk= .9652Ut1319

Concluslon The probability that the lot will be accepted under the
stated sampling plan is approximately .96b.

8-gZ TheoreticalDistributions



l-g aJrnlra^Josl8dtsuv

uogeancauor*ono*o^r ;;,##i* ure.6or4 uorlecgdag q1pr. y1g1i1y fe6-oirq1 aqg

''''' ure.6or6y1g11yi(e11-o^rJaqJ :aldurexg
uu.6or4 y16tr1y rte4-o,rq, aq^L

' ' ' ' ' ' ure.6or6 ylgpy i(e11-au9 eqJ:aldu"xg
um.6ord VAONV de6-au6 aq;,

uo!lcnpoJluI

'su0;sep ;rlueurpedre eerql
rol ecuBl.rBA lo sl8{lBu3 sepl^ord eOppprc scpsllBlS eql

9Z-V

0z-t
LI-T
zr-t
8-V
8-V

z-t

acueuBA lo sls,tleuv:tr



lntroductlon

Tho Anrlyrlrof Yerlrncr mrnu ollcrr you thtrc typcs ot
ANOVA prognmr. Thc prognm you rclccl dcpondr on your
cxpcrlmcnteldcdgn.

ThoANOVA Select(AOV)fiomthesifAn$tGsmenutodispleythe
ilenu followingmenu.

(1) One-WayANOVA

<2> Trro-f,iayANOVA
(2R) lbo-Sray ANOVA wittr Replication

Anelyelaof Yulence
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Y'

i
l The One-Way ANOYA Program (contnued)

Sclectlng thc
Program

To use the One'Way ANOVA prognun:

l. Select (AOV) from the STATISTICS menu.

2. Select (1 ) from the AIIOVA menu.

fire following display appears.

To define the matrix:

1. Enter the number of treatments and press ( #Tr).

2. Press(EOD).

The next series of displays requests the number of
observations in each treatment, beginning with
treatment l.

3. Enter the number of observations in the first
treatment and press < ENT).

4. Repeat this procedure until the number of
observations for each treatment is entered.

The EIIIT menu shown on the next page appears when
the numberof observations forthe last treatment is
entered.

Dellnlng
the ilatrlx

Analysis of Variance



9-jailBIrBAJosls.dl8uv

'peJelua a.Ia suolF^rasqo I lualul"a4ll"
uaq,rr $"adde aEed gau aq1 uo u!\oqs nueu JO3 aqJ

'pa.Ialua arB luarul"e4 sJrllroJ suorl"^Jasqo
I1e [lun 'paldurord se 'arnpacord s.nll 1eadag

' (IN3 ) ssard pue uoll"ruasqo s.n{l roJ e1"p aql Jalug

'I uoll?AJesqo 'I luaurleall JoJ r1ep aql slsanbar iteldsgp lxeu aqJ
'(oo3) ssard '7

'apcru aJB suo$aauoc 11" tr.lun Z pus 1 sdals pedeg .g

' (IN3 ) ssard pue raqrunu lcarroJ ern Jelug .Z

'pa{qds1p u paralua nod raqumu eqJ ' ( l)
ssard puu aEtruqa ol luelrr no{ lueul"all aql relug' I

:f.r1ua laarroaul u" llpe oJ
'rtrOIAq

arnpacord aql noIIoJ'x.u1eru aq1 lgpa o1 1uz.r nof g <

..'r1eq aq1 Euueluo,, o1 paacord
pu€ (OO3 ) ssand'xuleru aqt llpe ol lu"n 1ou op noi{ ;1 <

.ap"ur
noit,{r1ua zlue aEtrzqc o1 nor( salquua nuau l|G aqJ

(,
.I

3l8O eqf
0upe1u3



The One-Way ANOVA Program (conunued)

Edltlng
thc Dala

fire Eilr menu ena,bles you to change any entry you
made.

> If youdonotwanttoeditthedata, press (EOD) and
entcr tlre data for the next treatrnent, as prompted.

> If you wantto editthe data, follow the pmcedure
below.

To edit an incorect entry:

l. Specifythe numberof the obseruationin errora,nd
press (l ) . Ttrc value you entered previously is
displayed.

2. Enter the correct value and press (ENT).

3. Repeat stepo I and 2 until all corrections are made.

4. Press(EOD).

When you complete data entry forthe last trcatment and
prces (EOD), the analysis of variance is calculat€d artd
the display shown on the following pagie appears.
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Example: The One-Way ANOVA Program

The followlng example usec thc One.Way ANOVA program to
evaluale lhe rerultr of thrce dllfersnt teachlng technlques.

Example Usingthesame datathat areused in the Iftuskal-Sgllis
example (comprehensive final examination scores-
prye 8-22), test the hypothesis that all teaching
techniques are equally effective tgqinst the alternative
that at least one of the techniquesis more effective.
Since the test will be run at the same 95 % level, reject
the nullhypothesis if the observed F-statistic exceeds
3.?2.

Gfags |  8:1,82,77,83,81,92, &, S,82,80,81, 79,80

Cfass ll 84,86, 74,8,69, 84, 82, 8l

Class lll 89, 81, 86, 91, 85, 90, 86, 92, 86, 94, 98, 82

Proccf,ure Prcrr
SelectANovAfrom
theSTAilSIlCSmenu (AOV)
Selecttheprognm ( 1 ) ONEWAY
Enternumberof
treatmentSfoups 3 (#Tr) #Tr=
Indicateendofdata (EOD) n( 1)
Enternumberof
observationsin
treatment (class) I 13(ENT) n( 2)
Enternumberof
observationsin
treatment(class)tr 8(ENT) n( 3)

4-E Anelyeisof Variance
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Example: The One'Way ANOVA Program (contlnued)

Example
(Conllnued)

Procedurc
Indicateendof
class I data
Beginentering
classtrdata

Indicate end of
classtrdata
Beginentering
classltrdata

(EOD) x( 2, 1)

84 (ENT) xt 2, 2l
85 (ENT) x( a 3)
7 l (ENT)  x (2 ,4 l
s8 (ENT) x( a 5)
@(ENT) x( 4 6)
84(ENT) x(2,  n
82(ENT) x( e 8)
81(ENT) EDIT

(EOD) (  q 1)

ss(ENT) (  q 2)
81 (ENT) x( g 3)
85 (ENT)  (  3 ,4 )
91 (ENT) x( 3, 5)
85 (ENT) x( 3, 6)

4-lO AnalYsla of Varlance
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The Two-WaY ANOVA Program

ThcTweWryAnelyrlaot Varlancs lc utod lo llmultancourly
tcst thc hypo:thcrli thrl there lr no clgnlllc!nl effccl due to
cllher tow trettmenl orcolumn tnttmont.

lntroductlon
to the Program

Rclerence

Given the number of treatments, the number of groups
receiving the treetments Ci), and the results of the
obeenations, this program calctlates:

> Sumofsquares

> Meansquares

> Degreeooffreedom

> F-statistics

fire data for a twoway ANOVA ca^n be arranged in a
matrix such as the one shown below.

ColumnTraatmenl
(column 1

Row (rowl)
Trrtment (row2)

(row3)

Stnti,stim, An Intrc&rction, Albert-D. Rickmers a'nd
ffoUit N. foaa, McGraw-Hill Book Company, New York,
1967, pp. L67-t72.
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The Two-Way ANOVA Program (contlnued)

The Edlt Menu The ElllT menu appears after the last data entry is made
to enableyouto change any entry you made'

Edltlng
the Data

> If you do not want to edit, press j EOD ) and proceed to
' 'Obtaining the Results" on the following page'

> If you want to edit, use the procedure below'

To edit an incorrect entry:

l. Enter the row number of the error and press lFl'

2. Enter the column number of the error and press ( i-i) '
The value originally entered is displayed'

3. Enter the correct value and press ( ENT) '

4. Repeat this procedure until all corrections are made'

5. Press(EOD).

When you complete data entry for the last treatment and
preo GOD), the analysis of variance is calculated and
the display strown on tle following page appears'

4-14 AnalysisofVariance
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The Two-Way ANOVA Program (continued)

Obtaining
ths Rosults
(Continued)

(SST)
(dfT)
(-->)
(ESC)

Sumof Squaresof Total
Degrees of Freedom of Total
Disp$s the previousselections (shown at
the top of the previous Page)
Returns to t,Le T\ro-WaY ANOVA menu

4-16 Analysis of Variance
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Example: The Two'Way ANOVA Prograrl (Gontlnued)

ProcedureExample
(Contlnued) Continuingentering

column l data 30 <ENT) x( 3, 1)
z (ENT) x( 4, 1)
28(ENT) x( 5, 1)
i l)<ENT) x( 1, 2)

Beginentryof
column2 data 28 (ENT)  42 ,2 l

24 (ENT) x( 3, 2)

Enterincorrectvalue 22 (ENT) x( 4' 2)
29 (ENT) ( 5, 2)
25 (ENT) x( 1, 3)

Beginentryof
column 3 data 33 (ENT) ( ?, 3)

35 (ENT) x( 3, 3)
,10 (ENT) x( 4, 3)

30 (ENT) x( 5, 3)
34 (ENT) EDIT

Specifyrowand
columnwhere
erToroccuni
Enter correct data 20 (ENT) x=

3lr- t l2
( i - j )  x=

4-18 AnalYsisofVarianee
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The Two-Way ANOVA with Repl icat ion Program

The Two.Way Analysis of Variance wilh Replical ion'program
is used to simultaneously test the hypothesis that lhere is no
signif  icant ef lect due lo either row trestmenl or column
lreatment and no signif  icant ef lect due lo row-column
interaction.

lntroduction
to lhe Program

Reference

Given the number of treatments (i), the number of
groups receiving the treatments (i), and the results of the
observations from each replication (k), this progfam
calculates:

> Sumofsquares

. Meansquares

> Degreesoffreedom

> F-statistics

The data foratwo-way ANOVA with replication can be
arranged in a matrixsuch as the one shown below.

Column Treatment
1

Stntistins, An httroduptimt, Albert D. Rickmers and
Hollis N. Todd, McGraw-Hill Book ComPilY, New York,
1967, pp. 172-177.

Row
Trealmenl l

:
J

xr,r  ( l )
xr,r (2)

xr ,z  (1)
xr,z(2)

xz,r (l)
xzt(2)

xz,z (1)
xz.z(2)

xs,r (1)
xe,r (2)

xe,z (1)
xe,z(2)

4-2O Analysis ofl ariance
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The Two-Way ANOVA with Replication Program (conunued)

Enlerlng
th€ Deta

The next series of displays prompts you to enterdata in
row l, column I, beginningwithrow 1, column l,
replication 1.

l. Enter the data for this observation and press ( ENT ) .

2. Repeat this procedure until all of the observations for
this row and column are entered. All replications in
one cell of the matrixmust be entered before you
proceed to the next cell.

The program then promptsyou to begin enteringdata
for row l, column 2.

3 . Enter the observation for this row , column , and
replication, and press ( ENT).

4. Continue entering data, as prompted, for each row,
column, and replication in row l.

The dataentry procedure is repeated foreach row in the
matrix. The EIXT display, shown on the next page,
appears after the data for each row are entered.
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The Two-Way ANOVA with Replication Program (conunued)

Oblalning
the R6sults

Select the appropriate function keys from the menu
below to obtain the results.

(MSR) MeanSquareofRows
( MSR ) kTi-l Sum of Squares of Rows (SSR)
(dtR) DegreesofFbeedomofRows
(MSC) MeanSqualeofColumns
( MSC) EEI Sum of Squares of Columns ($SC)
(dfO) Degreesof Fteedomof Columns
(-->) Displays the selections shown below

(MSI)
(MSt) lEl
(df t )
(SST)
(dff)
(-->)

Mean Square of Interaction
Sum of Squares of Interaction (SSf
Degrees of Freedom of Interaction
TotalSumof Squares
Total Degrees of Fleedom
Displays the selections shown on the next
paSe

4-24 .{nalysis of Variance
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Example: The Two-Way ANOVA with Replication Program

The lollowlng example lllustrates the use of thls program In
the analysls of a twlce.repllcated randomized complete block
designed experiment.

Example The experiment in the T\ro-Way ANOVA example
(page 4- 17) was replicated to test for the possibility of a
machine/operator interaction. The results of this
replication are shown below.

Operator
1

Construct the ANOVA table and test the same
hypothesesthat were tested in the TVo-Way example.
In addition, test the hypothesis that there is no
difference in the average number of defectives
produced as a result of an interaction between operators
and machines. At the 95% level, the critical values are
F.R : 3.06, FC : 3.68, and FI : 2.64.

If you fail to reject the hypothesis for interaction, pool
the error and interaction sum-of-squares and rerun the
tests for operators and machines at the 95 % level. In this
case, the critical values will be FR:4.26 and FC : 5.66.

Machlne 1

2

3

:
5

34
35

2a
24

33
34

30
30

24
29

35
31

27
30

20
28

40
29

28
30

29
29

30
28

30
30

25
26

34
31

4-26 Analysis of Variance
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Example: The TwoWay ANOVA with Replication Program (conr)

Example
(Continued)

Procedure Press
Beginentryof row2
data 30 (ENT) x( 2, 1, 2l

30 (ENT) 4 2,2,  1 l
24 (ENT) x( 2,2, 2l
29 (ENT) x( 2, 3, 1)
35 (ENT) xl 2,3, 2l
31 (ENT)

Indicate end ofrow 2
data (EOD) x( 3, 1, 1)
Beginentryof rowS
data z (ENT) x( 3, 1, 2)

30 (ENT) x( 3, 2, 1)
20 (ENT) 4 3, 2, 2l
28 (ENT) x( 3, g 1)
/O (ENT) x( 3, 3, 2)
29 (ENT)

Indicate end ofrow 3
data (EOD) x( 4, 1, 1)
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Example: The TwoWay ANOVA with Replication Prograffi (cont.)

Example
(Continued)

Procedure Press Dlsplay
Specify column and
replicationof incorrect t lr-tlz
data (j-k)
Enter correct data 30 (ENT) X =

Indicate end ofdata (EOD) TWOWAY(REPL)
Select the results from
theANOVAtable

(MSR)
l;;l
(dtR)
(MSC)
@
(dfc)
(MSt )
E
(df l )
(SST)
(dfT)
(MSE)
F;I
(d f  E)
( F R )
( F C )
( F t )

MSR=

dfR =
MSC=

dfc=
MSI=

dft -
SST=
dfT=
MSE=

dfE=
F R =
FC=
Fl =

6 7

2..8

102.9
205.8

z
10.525

u.2
8.

448.3
x.

9.m$$333
135.5

15.
0.€i3099631

11.S)11(81
1.165129151

Because FR is less than 3.06 and FI is less than 2.64, no
evidence is found that would indicate a difference in
machines or a difference due to an operator/machine
interaction. Because FC is gyeater than 3.68, we reject
the hypothesis for operators and conclude that there is a
significant effect due to operators.

The procedure on the next page pools the error and
interaction sum-of-squares to test for operator/machine
interaction.
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lntroduction

The two Regresslon Analyals programs lsslsl you ln formlng
mathemallcal models from observed dala.

The Regresslon Select (RGR) from the STATIST|CS menu to display the
Menu followingmenu.

(MLT)

(B t )

Multiple Reglession

Bivariate Models

The Bivariate Models progfam contains the
following transformation models.

> ThePowerModel

> The Exponential Model

> The Reciprocal Model

Regpession Analysis'
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The Multiple Regression Program (contnued)

Selectlng the
Program

To use the Multiple Regression program:

l. Select (RGR) from the STAT|SflCS menu.

2. Select (MLT) fromthe REORES$ON menu.

fire following display appears.

If you want to enter new data, use the procedune on
page 6-6 to define the data set.

Ifyou wantto use datayou have saved, proceed to
"Using Old Data" on the next page.

Regreeeion Analysie
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The Multiple Regression Program (contnued)

Definlng
lhe Data Set

To define the dataset:

l. Select (NEW) from the I{UIT|PLE REGR menu.

The following display appears.

2. Enterthe number of predictors and press (p).

3. Enter the total number of observations and press ( n ) .

4. Press(EOD).

After the data set is defined, the following display
appeani.

If yourdataisinpoint form, proceed to "Enteringthe
First Observation" on page 5- 10.

If your data is in sum form, proceed to the next page.

Regression Analysis
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The Multiple Regression Program (contnued)

Enterlng Sums The displaybelowrequeststhe sum forthe product of
(Contlnued) thepredictors

Enter the product of the first set of predictors and press
(ENT).

The series of dispLays continues until you have entered a
product foreach set ofpredictors.

After you enter the last product, the display below
appears, requesting a sum for the first set of predictors
and the associated response.

Enter the sum for this product a^nd press ( ENT) .

The series of displays continues until you have entered a
product for each set of predictors and response.

After you enter the last product, the display shown on
the next page appears.
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The Multiple Regression Program (continued)

Enterlng
the Fhst
Observatlon

To enter the datafor the first observation:

l. Press ( NO ) to indicate that your data is in points'

fire display below appears, requesting data for the
first predictor in the first observation.

4. Enter the value of the response to the first set of
predictors, press ( ENT), and go to the next page'

I
2. Enter the value for this predictor and press ( ENT) '

3. Repeat this procedure, as prompted, to enter values
foieach of the predictors in the observation.

After you enter the value for the last predictor in
first observation, the display below appears.

I
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The Multiple Regression Program (continued)

Enterlng lhe
Remalnlng
Observallons

After you enter the first observation and select ( NO )
from the EItlTil menu, the program prompts you to enter
the first predictor of the second observation.

Use the same procedure you used to enter the first
observation.

Afteryou have entered alldataforthe second
observation, proceed to the next page.
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The Multiple Regression Program (contlnued)

Vlewlng the
Sums

After you enter all the data and select ( NO ) from the last
EDlfl ienu, the program enables you to see the sums of
yourdata.

Note: If you want to save the sums for future use, you
must do so now , before you select ( N O ) from the sHow
st tslmenu. RefertoChapter 1of thisgridefor
information on saving data.

' If you do not want to see the sums, press ( No ) and
proceed to "Viewing the Correlation Matrix" on page
6-16.

> If youwanttoseethesums, press (YES). Youmust
view thematthis pointin the program. fitey are
replaced in the data registers by othervalues at a
time in the program.

If you press (YES), the program displays the sum of the
first predictors as shown below.

I 
(wherenoristhevalue)

Note: The sum number may scroll off the display to
mat<e room for the entire value. You can use the El key
to redisp$ tlte sum.

Press ( NXT) to view each successive sum. The sums are
disp$ed in the order shown on the next page.
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The Multiple Regression Program (contlnued)

Vlewlng the
Correlallon
Matrlx

Ttre display below appears either after you have seen the
sums or after you select ( NO ) from the SHOW SlrUS?
menu.

> If you do not want to see the correlation matrix, press
( NO) and proceed to "Changing the Model" on page
6-18.

> If you want to see the correlation matrix ' press ( Y ES ) .
You must view the correlations at this point in the
program. fitey are replaced in the data registers by
other values at a later time in the program.

If you press (YES) , the program displays the correlation
of the first two predictors as shown below.

I 
(wherexxxisthevalue)

Note : The sum number may scroll off the display to
make room for the entire value. You can use the E key
to redisplay the sum.

Press ( NXT) to view each successive correlation. The
correlations are displayed inthe ordershown on the
nextpage.
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The Multiple Regression Program (contlnued)

Changlng the
Model

The display below appearseitherafteryou have seen the
correlation matrix or after you select ( NO) from the SEE
r tATRIX?menu.

' If you do not want to change the model, press ( NO)
and proceed to "Obtaining the Results'' on page 5-20.

> If you want to change the model by using only a
portion of the predictors or by changing the order of
the predictors, enter the number of predictors, press
(p), andpress (EOD).

The display below asks you to specify the predictors you
want to use in yournew model.

Specify the first predictor and press ( ENT). The display
below appears.

Specify the next predictor and press ( ENT).

After you have specified all the predictors, the EDII'il
menu shown on the next page appears.
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The Multiple Regression Program (conrinued)

Oblalnlng
lhe Results

You can obtain the results of the ANOVA by selecting the
appropriate function keys from the menu below.

I
(MSR) Mean Square of Rows
(MSR) [xEl Sumof Squaresof Rows(SSR)
(d fR) Degrees of Freedom of Rows
(MSE) MeanSquareofError
(MSE) lEl Sumof Squaresof Error(SSE)
(d fE) Degrees of Freedom of Error
(--> ) Displays the selections shown belowr
(F) F-statistic
(SST) TotalSumof Squares
(dff) TotalDegreesofFreedom
<rn2> Coefficient of determination
(r^2) [r.tl Meanof y(MNy)
(-->) Displays the menu shown on the next page
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The Multiple Regression Program (conrinued)

Obtalning
the Results
(Conlinued)

The display below appears eitherafteryou have seen all
the sequential F's or after you select ( NO) from the
SEOUENTIAL Fs?menu.

> If you do not want to see the coefficients , press ( N O )
and proceed to the next page.

> If you want to see the coefficients, press (YES ).

If you press ( Y ES ) , the program displays the first
coefficient as shown below.

(where xxx is the value)

Note: The coefficient numbermay scrolloff the display
to make room forthe entire value. You can use the p
key to redisplay the number.

Press ( NXT) to display each successive coefficient. To
display the standard error of a coefficient, press the
kTlkey while that coefficient is displayed.

The display that appears after you have seen the
coefficients is shown on the next page.
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Example: The Mult iple Regression Program

The fol lowlng example usos lho Muli iple Regresslon program
to prodicl gas mileage lor automobiles.

Example In an attempt to determine a model to predict gas
mileage for automobiles, the following data were
collected.

x3x1
104
r61
237
102
195
1 1 1
86
9 t

103
r64
2t9

66
a a

65
t o
45
59
67
52
59
4T
86

2
20

10
D
6

22
a

I
t4
15

21.8
r9.0
15.2
19.3
20.2
21.0
2 t . 6
21.4
22.0
20.2
L2.g

Where: xl:Horsepower
x2: Average speed
x3: Elapsed time since engine tune (months)
V : Gasoline consumption

Determine the coefficients of a model which fits these
data, and then use the model to predict the gas mileage
of a l50-horsepower automobile at an average speed of
55mph.

Procedure Press
Select Regression from
STATIST|CSmenu <RGR) REGRESSION
Select the program (MLT) MULTIPLE REGR
Indicate new data ( NEW) MULTIPLE REGR
Enter number of
predictors
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Example: The Multiple Regression Program (contlnued)

ProcedureExample
(Contlnued) Enter third data set 237 (ENT) x( 3, 2)

66 (ENT) x( 3, 3)
7 (ENT) y( 3)
15.2 (ENT) EDIT?

Continue to next
dataset ( N O ) x( 4, 1)

Enter fourth data set 1@(ENT)  x (  4 ,21
75 (ENT)  x (  4 ,3 )
10 (ENT) y( 4)
19.3 (ENT) EDIT?

Continuetonext
data set (NO) x( 5, 1)

Enter fifth data set 195 (ENT)  x (  5 ,2 )
45 (ENT) x( 5, 3)
5 (ENT) y( 5)
20.2 ( ENT) EDIT?

Continue to next
dataset (NO) x( 6, 1)
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Example:  The Mult ip le Regression Program (cont inued)

Procedure Press DisplayExample
(Continued) Continue to next

data set ( N O ) x( 8, 1)

Entereighthdataset 91 (ENT) x( 8,2)
52<ENT)  x (  8 ,3 )
7  (ENT)  y (  8 )

21.4 (ENT) EDIT?

Continue to next
data set ( N O ) x( 9, 1)

Enter ninth data set 103 (ENT) x( 9, 2)
5s (ENT) x( 9, 3)
e (ENT) y( 9)
22.0 (ENT) EDIT?

Continue to next
data set ( N O ) x( 10, 1)
Entertenthdataset 164(ENT) x( 10, 2)

41 (ENT) x( 10, 3)
14 (ENT) y( 10)

20.2 (ENT) EDIT?
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Example: The Multiple Regression Program (continued)

Example
(Contlnuod)

Procedure Press Dlsplay
Select next F value (NXT) F 2= 14.61ffi

(NXT) F 3= .mrc764618
(NXT) SEQUENTIALFS?
(NO) SEE@EFF?

Select Coefficients (YES) b 0= 31.@3
(NXT)
@ .m65

b 1= -0.(X

(NXT)
E
(NXT)
@

b 2= -0.

b 3 =

SEECOEFF?
(NO) PREDICTr?
(NO) CHANGE MODEL?

The hypothesis that Bi! : 0 can be tested against the
alternative that BB rr 0. F3: .00737&618 with I and 7
degrees-of-freedom from the ANOVA table implies an
alpha risk of rejection of approximately 93%. Therefore,
we fail to reject the null hypothesis and decide to fit the
simpler model y : Bo + Br x .,+Bzh.
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Example: The Multiple Regression Program (conrinued)

Example
(Continued)

Procedure
Select Sequential
Fvalues SEQUENTIAL F's?(-->)

F 1= 50.'$65831
(NXT) F 2= 16.07571074

SEQUENTIAL F s?
(NO) SEECOEFF?

Select Coefficients (YES) b 0= 31.dlZXXl6
(NXT)
E

b 1 = -.912056288
.ffi?438

(NXT)
E

b 2= -.W$,062
.q2'[941Gb1

(NXT) SEECOEFF?
(NO) PREDICTy?

Predict y value (YES) x( 1)
150 (ENT) x( 2)
56 (ENT) y = 20.01156S5

Concluslon The estimated coefficients predict 20.01 mpg for a
150 hp automobile at an average speed of 55 mph.
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The Bivariate Models Program (contlnued)

Selecllng the
Program

Clearing the
Data Reglsl€rs

Selecllng the
Model

To use the Bivariate Modelsprogram:

1 . Select ( REG ) from the SrAlsncs menu.

2. Select (Bl) fromthe REORESSION menu.

The following display appears.

Press (CLR ) on the BIVARIATE MODEIS menu to clear the
data registers before entering a new data set.

Previously entered data remain in the data registers
until cleared. If you wish to modify the existing data set
and recalculate the results using the same model, do not
press (CLR).

Select the model from the BIVARIATE ilODEIS menu.

( PWR) The power transformation model:
Transforms (x,y) * (lnx, lnY)

(EXP) Theexponentialtransformationmodel:
Transforms (x,y) * (x, lny)

(RCP) The reciprocal transformation model:
Transforms (x,y) * (x, 1/y)

The display shows the transformation process you
select. (fire power model is shown here as an example.)

Regression Analysis
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The Bivariate Models Program (conrinued)

Calculat ing
Resul ts

Projecling a
y Value

Projecting an
x Value

When the data set is correctly entered, press ( EOD ) to
calculate the results.

The following display appears.

(m-b) m parameter of equation
(m-b) lxTl b parameter of equation (b)
Q^2) Coefficient of determination
(y') Projected y value (described below)
(x') Projected x value (described below)
( ESC) Returns to the BIVARIATE MODELS menu

To project a y value from the equation for the curve:

1. Enterthe value for x at which you need y.

2. Press (y').

To project anx value from the equation forthe curve:

l. Enter the value for y at which you need x.

2. Press (x').

Notes: 1. The solution for x' given y' is based on the
coefficients estimated with x as the
predictor. This capability is only included
as a convenience to the user and does not
imply that the model may be used to predict x
given y.

2. The coefficient of determination, r2, is
computed as the square of Pearson's
product-moment coefficient of correlation
for the transformed data and may not be
valid forthe untransformed data.
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Example: The Bivariate Models Program (contlnued)

Procedure PressExample
(Continued) Select Regression

from STATISIICS menu (REG) REGRESSION

Select the program (Bt ) BIVARIATE

Clearolddata (CLR)

Select the
Exponentialmodel (EXP) (x,9-Xx,lnD

Enter first data point f+Elro
lFIeag
(ENT) n =

Enter each data point o E;;l 76.0
(ENT) n=
toLElgzo
(ENT) n=
20 L;tl
1(F.7 (ENT) n=

30 [-xdl'1228(ENT) n=
oEd l
131.7 (ENT) n=
50|I-;l
1fl).7 (ENT) n=
60 fx-tl
179.3 (ENT) n=
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lntroduction

The Hypothesis Testing programs include the Unpaired t 'Te
and ihe Paired l-Test Programs.

The Test Menu select (TST) from the sTATlsnGs menu to display the
followingmenu.

(t) Unpaired t-Test

(t-p) Pairedt-Test

Hypothesis Testing
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The Unpaired t 'Test  Program (cont inued)

Selecting the
Program

Del in ing the
Data Set

To select the Unpaired t-Test program:

1. Select (TST) from the STATISTICS menu'

2. Select (t) from the HYFOTHESISTESTTi menu'

The following disPlaY aPPears.

To define the data set:

l- Enterthenumberof observationsinsample I and
press (nx).

2. Enter the number of observations in sample 2 and
press (nY).

3. Press (EOD).

The display shown on the followingpage requests the
data for samPle I '

6-4 HlPothesis Testing
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The Unpaired t.Test Program (continued)

Editing
lhe Data

Entering Data
(Sample 2)

To edit an incorrect entry:

1. Enter the observation number where the error occurs
and press ( i ) . The previously entered value is
displayed.

2. Enter the correct value and press ( ENT).

3. Repeat this procedure until all corrections are made'

4. When all entries are correct, press ( EOD).

When you press ( EOD) on the EDIT? display after
entering the sample 1 (x) data, the display begins
prompting you to enter the sampte 2 (y) data.

Enter the y valuesjust as you entered the x values. The
EDIT? display appears again after the data for the second
sample are entered.

When you enter the last value and press ( EOD ) on the
EDII? menu, proceed to "Entering the Delta" on the next
page.
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The Unpaired t 'Test Program (continued)

Obtain ing
the Resul ls

The results of the Unpaired t-Test are obtained by
selecting the appropriate function keys from the
followingmenu.

(F) F-statistic
(df1 ) Degreesof Freedomof Sample 1
<dl2> DegreesofFreedomofSample2
(-->) Displays the additional selections shown
( ESC) Returns you to the UNPAIRED |'TEST menu

(t) Student'st-statistic
(dfT) DegreesofFreedomofTotal
(-->) Displays the previous selections shown above
(ESC) ReturnsyoutotheUNPAIREDI'TESTmenu

6-8 HypothesisTesting
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Example: The Unpaired t-Test Program (continued)

Example
(Cont inued)

Procedure Press Disp lay

lndicate end of data ( EOD ) x( 1)
Enterobservation I
for class I 83 < ENT) x ( 4
Enterobservation 2
forclass I 82 (ENT) x( 3)
Continue entering
class 1 data

77 (ENT) x( 4)
83 (ENT) x( 5)
81 (ENT) x( 6)
92 (ENT) x( A
84 (ENT) x( 8)
85 (ENT) x( 9)
82 (ENT) x( 10)
80 (ENT) x( 11)
81 (ENT) x( 1a
79 (ENT) x( 13)
80 (ENT) EDIT?

Indicate end of
class I data (EOD) v( 1)
Beginentering
class 3 data

Enter incorrect value

89 (ENT) y( 4
81 (ENT) y( 3)
85 (ENT) y( 4)
91 (ENT) y( O
85 (ENT) y( 6)
80 (ENT) y( n
86 (ENT) y( 8)
92 (ENT) y( s)
86 (ENT) y( 10)
94 <ENT) y( 11)
98 (ENT) y( 12:)
82 <ENT) EDIT?

6-lO HypothesisTesting
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The Paired t-Test Program

The Paired t.Tost program is designed to test the hypothesis
thal the mean dif ference of a sel of paired dala is zero or a
constanl.

lntroduction
to lhe Program

Reference

Given the number of subjectsobserved (n) and the data
from these observations, thls program calculates:

> Degreesoffreedom

> Student's t-statistic

Stetistits, An Introd,untinn, Albert D. Rickmers and
Hollis N. Todd, McGraw-Hill Book Compmy, New York,
1967, pp. 87-88.
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The Paired t.Test Program (continued)

Entering
the Dala

The Edil Menu

After you press ( EOD ) on the pAtRED I.TE;T menu, the
display shown below appears to request the data for the
first observation pair.

l. Enter the value of x for this data pair and press ll-tl.

2. Enter the value of y for this data pair and press
(ENT) .

3. Repeat steps I and 2 to enter the remaining data
pairs.

After you make the last data entry, the EDIT display
appears.

The EDIT menu $ves you the choice of correcting an
entry or continuingwith the program.

If you do not want to edit, press ( EOD) and proceed to
"Entering the Delta" on the next page.

If you want to edit, proceed to ''Editing the Data" on
the next page.
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The Paired t-Test Program (conrinued)

Obtaining The results of the Paired t-Test are obtained by selecting
the Results the appropriate function keys from the following menu.

(t) Student'st-statistic
(df) DegreesofFreedom
( ESC) Returns you to the PAIRED I.TEST menu

6-16 HypothesisTesting
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Example: The Paired t-Test Program (continued)

Example
(Continued)

Procedure Display
Indicate end of data ( EOD) x,v( 1)
Beginentering
datapairs 90 lx-tlss

(ENT) x,y( 4
Continue entering
data pairs

88 lx-tls3
(ENT) x,y( 3)
et  lx- t lu
(ENT) x,y( 4)
ss lx*tl 84
(ENT) x,y( 5)
87 [x=182
(ENT) x,y( 6)
78 E;l7e
(ENT) x,y(  4
87 [x-t,l82
<eNT) x,y( 8)
83 [x-tl82
(ENT) x,y(  I
88 lx-t]89
(ENT) x,y( 10)
81[x*t]86
(ENT) x,y(  11)
86 E;184
(ENT) x,y(  14
eo E;ls
(ENT) x,y( 13)
85 [x-tl85
(ENT) x,y( 14)
$  lx - t |84
(ENT)  x ,y (  1s)
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Introduction

The Histogram program enables you to perform two
f unclions. You can tirst construcl or enter a histogram. Then
you can perform Goodness.of-Fit tests on the histogram.

Introduction
to the Program

Given the definition of the histogram and the data points
or cell frequencies, this program calculates:
> Cellfrequency
> Numberofdatapoints
> Mean, variance
> 3rd central moment
> 4thcentralmoment

I
. ldala +m l n -

In addition, you can test your histogram for Goodness-
of-Fit against the Normal, Uniform, Weibull, Poisson,
Binomial, and Exponential distributions.

This program uses the following rules.
Hypothesized

j { aata
-max

Cell 2 Expected
Cell I
Expected Cell n

Expected

I Cell 2 Cell n
ObservedObserved Observed

Data points which are less than the minimum cell
boundary are included in the first cell.
Data points which exceed the greatest cell are
included in the last cell.
Data points which fall on interior cell boundaries are
included in the lowercell.

Distribution

7-2 Histograms



g-L sr[rrrto]srJI

'0I-/ aEBd uo ..slurod l"uoqlppv
Euua1ug,, o1 peacord 'slurod ppe o1 luen nof;1

' 71- 2 a?ed. uo,.s11nsag aq1 Eururelqo,, o1 paacord
pu" (ON ) ssard 's1u1od ppe ol lusta lou op no^{ g1

'slurod ppe o1 nof alqeua o1 sreadde nuaur Eurnollo;
aql 'nuau 5tyggglstH aql ruorJ (O1O) palas nof uaq11
'paacord pue 1619y ssard'ure$ord urerEolsq aq1 ur
paralua flsnonard a.rreq nof ulep asn o1 1ue,rir, nodyl <

'aEBd lxau arll ol oE pue (M3 N ) ssard 'e1ep alau Eursn ure.Eolsrq B lJrulsuoc ol lue.rlt no^ JI <

'pefeldsrp u,nolaq nuaru
aql 'nuaw SCltSpVtS aql uro{ (lSH ) 1ca1as nod uaq11

'e1ep p1o Eurp"ol uo uorleulro;ur ro; apmE sq1
yo 1 raldeq3 ol raJag 'rue.6ord ure.fotslH aqt Eqlcalas

aro;aq srals6al 
"lep 

aql olur 
"lep 

aql p"ol lsntu
nof 'panes {lsnonard arreq nof elep asn o1 1uearl nof ;1

'66I-06I'dd
'086I'.{Jotr lra11'suog r5r l(ag11\ uqof 'ranouo3

' | ' l['uo?1?pg puA 'st.Lls?lals cp4au,olotutny lostlsDrd
'g7-il'dd 'g96l ,orqg ,f4snpueg ,.cu1

sraqslqnd {ooqpu"H ''r1.de141 'C pl"uoq pue uolEu}rng 'S prBqJlU'sc1,gsV7qg puo fi1pytqnqot4 lo qooqpung

eleq p16 6,..:,s11

nua f,
uer6olsr; aq1

uer6or6 aq1
6ut1ce 1a5

aJ(rj3g

sacuaraiau



The Histogram Program

Aflerdefining the histogram, you can enlerdata in ei lher
grouped or ungrouped form. The program then calculates ih€
maan and momenis for that histogram.

Def in ing the
Histogram
Parameters

Def ining
Var iable Cel l
Widlhs

If you select (NEW) from the HISTOGMIII menu, the
following display appears requesting the definition of
the histogram you rilant to construct.

To define the histogram parameters:

1. Enter the number of cells and press (#C).

2. If the cell width is constant, enter the cell width and
press (WlD).

If the cell width is variable. do not enter a cell width
at this time.

3. Enter the minimum data value and press ( M lN ) .

4. Press (EOD).If youenteredacellwidth, goto
"Selecting the Type of Data" on page 7-6. If not,
proceed to "Defining Variable Cell Widths" below.

If you did not enter a cell width above, the following
display appears to enable you to define the cell widths.

To define variable cell widths for your data:

l. Enter the first cell width and press ( ENT) .

2. Repeat step I for each cell as prompted and proceed
to the next page.

7-4 Histograms
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The Histogram Program (conrinuerl)

Selecting the The next display requests the type of data you intend to
Type of Data enter.

If you want to enter ungrouped data points, proceed
to the next page.

If you want to enter grouped data, proceed to''Entering Grouped Data" on page 7-8.

7-6 l l i s tograms
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The Histogram Program (conrinued)

Entering
Grouped Data

To enter grouped data:

1. Select ( FRQ) as the type of data you want to enter.

The next series of displays requests the frequency for
each cell, beginningwith cell l.

2. Enter the frequency for this cell and press ( ENT).

3. Repeat step 2 as prompted until all frequencies are
entered.

The programthen displays the menu shown on the
followingpage.

7-8 Histograms
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The Histogram Program (conrinued)

Enlering
Additional
Poin ls

l .

The display shown below enables you to add more points
to your data.

If you do not want to add points, press ( NO) and
proceed to the section entitled "Obtaining the
Results" on page 7-12.

If you want to add points, use the procedure below.

Select (YES) from the ADD POINTS? menu.

The program displays a series of prompts requesting
the value for each added point.

2. Enter the value of the first point and press ( ENT).

3. Repeat step 2 until all additional points are entered.

After you have entered all additional points, the
program enables you to correct any errons you made
when you entered the additional data. The procedure
for making these corrections is provided on the next
page.

7-lO Histograms
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The Histogram Program (continued)

Obtaining
the Results

The results of the histogram are obtained by selecting
the appropriate function keys from the following menu.

(FRQ) Frequencyofoccurrencewithineachcell
(FRO) El,cl fitecellvalue
( n )
(mn)

Number of data points in the histogram
Meanof thehistogram

Variance of the histogram
Third moment of the histogram
Skewness coefficient (a3)
Fourth moment of the histogram
Kurtosis coefficient (a4)
Selects the Goodness-of-Fit test (shown on
nextpage)
Displays the previous selections shown
above

(-->) Displays the selections shownbelow
(ESC) Returnstothe HISTOGRAil menu

(m2)
(m3)
(m3) k-tl
(m4)
(m4) lx*tl
(FIT)

( - ->)
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The Goodness-of-Fi t  Test (cont inued)

Test ing wi th
Speci f  ied
Parameters

You can perform the Goodness-of Fit test using specified
parameters by making a selection from the distributions
displayed on the GOODNESSOF FIT menu. When you make
a selection, a menu is displayed to prompt you for the
required parameters.

Note: The Uniform distribution does not require any
inputs; therefore, no menu is displayed. To test against a
Uniform distribution, press ( U N | ) and proceed to page
7-20.

For any other menu selection, one of the following
menus will be displayed. Follow the steps that apply to
yourselection.

To test for fit against the Normal distribution:

Select ( NM L) from the GOODNESSOF-F|T menu.

Enter the standard deviation and press liiil.

Enter the value of mn and press (mn).

Press ( EOD) and proceed to pageT -20.

l .

2 .

3.

4 .
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The Goodness'of'Fit Test (continued)

Testing with
Specif ied
Parameters
(Continued)

To test for fit against the Binomial distribution:

l. select ( BIN ) from the GOODNES9OF-FIT menu'

2. Enterthe value of n and press (n)'

3. Enterthe value of p and press (p)'

4. Press ( EOD) and proceed to page 7-20'

To test for fit against the Exponential distribution:

1. Select ( EXP) from the GOODNESSOF FIT menu'

2. Enterthe value of b and press (b)'

3. Press (EOD) and proceed to page 7-20'
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The Goodness'of'Fit Test (continued)

Testing with
Estimated
Paramelers
(Continued)

To have the prograrn generate the parameters required
for the distribution, select the distribution from the
GOODNESSOFFIT menu.

To test for fit against the Weibull distribution:

1. Select (WEl) fromtheGOODNES$OF FITmenu'

2. Pressliffil.

3. Enter the value of c and press [xTl.

4. Enterthevalueof bandpress (b)'

5. Press ( EOD) and proceed to page 7-20.

To test for fit against the Poisson distribution:

1. Select ( POl) from the GOODNESSOF FIT menu'

2. Press liIVl.

3. Enterthe value of m and press (m).

4. Press (EOD) and proceed to pageT -20'
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The Goodness'of'Fit Test (continued)

Oblaining
the Results

The results of the Goodness-of-Fit test are obtained by
selecting the appropriate function keys'

(cHl)
(dt )
(exp)

(FIT)
(ESC)

Chi-square
Degrees of freedom
Eiiected values (the expected values are
ais^ptavea in a series of displays)
Reiurnsto the GOODNESSOF FIT menu
Returns to the HISTOGRAftI menu

a
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urer6olsrg eql lo asn eql eleJlsnllr sa;duexe 6u1rto11o1 eq1
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Examples:  The Histogram Program (cont inued)

Procedure Press D i s p t r vExample 1
(Coni inued) Enterthecellwidth .2 (WlD) WID=

Enterminimumvalue 0 (MlN) MIN=
Indicate end ofdata <EOD) TYPE OF DATA

Indicate ungrouped
data (PTS) x( 1)

Begin entering data .04 (ENT)
.,13 (ENT)
.s8 (ENT)
.06 (ENT)
.74 (ENT)
.24 (ENT)
.52 (ENT)
.01 (ENT)
.82 (ENT)
.22 (ENT)
.10 (ENT)
.61 (ENT)
.57 (ENT)
.94 (ENT)
.37 (ENT)
.51 (ENT)
.56 (ENT)
.@ (ENT)
.S (ENT)
.47 (ENT)
.82 (ENT)
.97 (ENT)
.26 (ENT)
.48 (ENT)
.37 (ENT)
.41 (ENT)
.47 (ENT)
.57 (ENT)

x ( 4
x( 3)
x( 4)
x( 5)
x( 6)
x ( 4
x( 8)
x( 9)
x( 10)
x( 11)
x( 14
x( 13)
x( 14)
x( 1q
x( 16)
x( 14
x( 18)
x( 19)
x( 20)
x( 21)
4?2,
x( 23)
x( 241
x( 25)
x( 26)
4 27)
x( 28)
x( 2q
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Examples: The Histogram Program (continued)

Example 1
(Conlinued)

To determine if your data fit a Uniform distribution, use
the Goodness-of-Fit test offered in the HISTOGRAM results
menu.

Procedure Press Disp la  y

Select Goodness-of-Fit
from the results menu (FIT) GOODNESS'oF.FIT

Select the distribution ( UN l) GOODNESSOF-FIT

Select results of the
Goodness-of-Fit

(cHr)
( d f )

CHI =
d f=

4.75
tl

Conclusion Since 4.75 is less than 9.488, we fail to reject the null
hypothesis and conclude that we have found no
evidence that the population is not uniformly
distributed between 0 and 1.
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Examples: The Histogram Program (continued)

Procedure Press Disp la  yExample 2
(Continued) Begin entering data 12 (ENT) t( 2l

13 (ENT) (  3)
24(ENT) (  4)
16 (ENT) (  5)
10 (ENT) ( 6)
7 (ENT) t( 7l
5 (ENT) (  8)
13  (ENT) EDIT?

Indicate no edit (NO) ADD POINTS?

Indicate end of data (NO) HISTOGRAM

Select the results ( n )
( m n )
(m2)
(m3)
E
(m4)
E

1m.
'17.75

118.6875
637.21875

A9811n17
30$7.01953
2.151829G

n =
mn=
m2=
m3=

m4=
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lntroduction

The eight nonparamelr ic slat isl ics programs in lhis chapter
serve a broad range of stat ist ical appl icat ions.

The
Nonparamelric
Menu

Select ( N PS ) from the STATISTIGS menu to display the
followingmenu.

( F M N )

<RUN)

(K-W)

( R x C )

(-->)

(TOL)

(TAU)

(RNK)

(M-W)

(-->)

FriedmanTest

Wald-Wolfowitz Runs Test

Kruskal-WallisTest

Rows and Columns Contingency Table

Displays the additional selections shown
below

ToleranceLimits

Kendall'sTau

RankFunction

Mann-WhitneyTest

Displays the previous selections shown
above

\o r t pa  ra  t r t e t  r i c  S ta t i  s t i e \
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The Friedman Test Program (continued)

Selecting ihe
Program

Def in ing
the Dala Set

Entering
the Data

To select the Friedman Test program:

1. Select ( NPS) from the STATISTICS menu.

2. Select <FMN) fromthe NONPARAMETRICSmenu.

The following display appears.

To define the data set:

1. Enter the number of treatments and press (TRT).

2. Enter the number of blocks per treatment and press
<  BLK) .

3. Press (EOD).

The next series of displays requests the data for each
treatment, beginning with block 1, treatment 1.

Enter the data for this treatment and press ( ENT) .

Repeat step 1 until all data for this block are entered.

The EDIT display shown on the next page appears
when all the treatments for a block are entered.

1 .

2 .

Nonparametric Statistics
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The Friedman Test Program (continued)

Obtaining Select the appropriate function key from the following
the Results menu to obtain the results.

(F) F-statistic

(df1 ) Degxees of Freedom of numerator for
F-statistic

<dl2> Degrees of Freedom of denominator for
F-statistic

<TRT) Selectsthe TREATMENTTEST menu (shown on
the next page)

(ESC) Returnstothe NONPARAilErRIGSmenu

Nonparametric Statistics
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The Treatment Test (continued)

Obtaining the Select the appropriate function key from the menu
Results below to obtain the results of the Treatment Test.

( t )

( d f )

( - ->)

t-statistic

Degrees offreedom

Returns to the TREATMENTTEST menu (shown on
the previous page)

To perform the Treatment Test using two different
treatments:

I . Press ( -->) . The TREATITENT TESf menu is displayed.

2. Perform steps 1, 2, and 3 on page 8-7.

3. When you complete the treatment tests you want to
run, pre$s ( ESC) on the TREATIIIENT TEST menu to
return to the FRIEDMAN TEST menu.

8-8 Nonparametric Statistics
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Example: The Friedman Test Program (conrinued)

Example
(Cont inued)

Procedure Press
28 (ENT) x( 1, 3)
33 (ENT)

Indicate end of
block I data (EOD) 4 2, .t l

Beginentryof
block 2 data 30 (ENT) x( 2, 2l

24 (ENT) x( 2, Sl
35 (ENT)

Indicate end of
block 2 data (EOD) x( 3, 1)
Begin entering
block 3 data 27 (ENT) x (3 ,a

20 (ENT) x( 3, 3)
'O (ENT)

Indicate end of
block 3 data (EOD) x( 4, 1)
Begin entry of
block 4 data 28 (ENT) 4  4 , 2 1
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Example: The Friedman Test Program (conrinued)

Procedure Press DisplayExample
(Continued) Select Tleatment Test

from the results menu (TRT) TREATMENTTEST
Enter number of first
treatment to be
compared 1 (T1 ) T1 =
Enternumberof
second treatment to
be compared 2 <T2> T2=
Indicate end ofdata
and show t-statistic (EOD) 1.885618083
Show degrees of
freedom (df ) d f=

Enter another set of
treatments to be
compared

TRFJTMENTTEST
T1 =
T2=

(-->)
1  (T1 )
3 (T2)

1 .

Indicate end ofdata
and show t-statistic (EOD) 1.885618083
Show degrees of
freedom (df ) d f=

8-12 NonparametricStatistics
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The Runs Test Program

The Wald.Wolfowitz Runs Test program is used to check for
randomness by test ing ihe hypothesis that al l  oulcomes are
equa l ly  l l ke ly .

Introduction
lo lhe Program

Reference

The data for this program are generated through a
sequence of observations that are of two different types.
Given the numberof observations of each type (n and m)
and the number of runs in the sequence (#r), this
program calculates:

> Mean of the number of runs (MNr)

> Standard deviation of the number of runs (Sr)

> Normal deviate associated with the observed number
of runs(zr)

A run in an observation sequence begins when data
switches types, or at the beginning of the data set. For
example, the data set MMMMMNNMMM has three runs,
while the sequence MNMNMNMNNMM has nine runs.

Modern Elempntnry Stntistits, John E. Freund,
Prentice-Hall Inc., Englewood Cliffs, N. J., 1967,
pp.326-328.
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Example: The Runs Test Program

The lol lowing example uses the Runs Test program to test a
sample of numbers for randomness.

Example In the sample of 40 numbers used in example I of the
Histogram program (page 7-21), there are 18 numbers
less than .5, 22 numbers greater than .5, and the
sequence contains 20 runs. Determine whether this
observed number of runs supports the hypothesis that
this sample was randomly drawn from a uniformly
distributed population. Test at the 95% confidence level
and reject the null hypothesis if either zr ) 1.96 or
zr(  -  1 .96.

Procedure Press Display
Select the program from
theSTAISflCSmenu (NPS) NONPARAMETRICS

Select the program
from the NFS menu (RUN) RUNSTEST
Enter the number of
type I observations 1 8 ( n l )  n 1 =
Enter the number of
type 2 observations 2.(n'2) n2=
Enternumberof runs n <fi> #t=

Indicate end ofdata (EOD) RUNSTEST
Select results
ofthe test

(MNr )
(Sr)
Qr)

MNr= 20.8
Sr= 3.08S(F095
zf= -.2589469325

Conclusion Since - 1.96 ( zr( 1.96, we fail to reject the null
hypothesis. That is, no evidence was found that these
numbers were not randomly drawn.
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The Kruskal'Wallis Test Progr?flI (continued)

Selecting the To use the Kruskal-Wallis Test program:
Program- 

1. Select (NPS) fromthesTATlsnCsmenu'

2. Select ( K-W) from the NONPAMI'ETRICS menu'

The following disPlaY aPPears'

I
Def ining the To define the matrix:
Matr ix

l. Enter the number of samples and press (#s)'

2. Press (EOD)'

The next series of displays requests the number of
entries in each sample, beginning with sample 1'

I
3. Enter the number of observations in the sample and

Press (ENT)'

4. Repeat step 3 until the number of observations for
each samPle is entered'

The EDIT display shown on the next page appears
when all the observations for a group are entered'
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The Kruskal'Wallis Test Progr?trl (continued)

Entering
the Data
(Conlinued)

Edlting
the Data

The EDIT menu gives you the choice of correcting an
entry or continuing with the program.

If the entries are correct, proceed to step 4 of the editing
procedure given below.

To edit an incorrect entry:

1. Specify the number of the observation in enor and
piess <l >. The value you entered previously is
displayed.

2. Enter the correct value and press ( ENT)'

3. Repeat steps I and 2 until all corrections are made'

4. Press(EOD).

The data entry procedure is repeated for each sample'
fire eOn disp$ appears after the data in each sample
are entered. When aU data are entered, the results are
calculated.

Whenyou complete editingthe last sample and press
( EOD i the Kruskal-Wallis test is performed and the
display shown on the following page appears'
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Example: The Kruskal'Wallis Test Program

The lollowing example uses the Kruskal'Wallis Test program
i;';;;a;;l; if,e resuits ot ttrreo ditforent teaching lechniques

Example Three classes of students were taught the same subject
.rt-ittg tn."" aifferent techniques' At semester end' all
;;;;;;".e given the same comprehensive final

"*t 
i""tio". fhe results of the final examination are as

follows.

Class |  83,82,  77,89,81,92,84,  85,  82,80,81 '  79 '  80

Class l l 84,85, '14,88,69, 84, 82, 81

Cfass l l l  89,81,  85,91,  85,90,  86,92,86,94,98 '  82

Test the hypothesis that all teaching techniques are
i"""iiu 

"fi""tive 
againstthe alternative that at least one

.ilni-i""ttt iq,ret iJmote 
"ffective' 

Run the test at the
g-sl" i"""f u"d therefore use a critical Chi-square value of
5 .991 .

Procedure
Select NonParametrics
from the STATISTIGS
menu
Select the Program
fromthe NPSmenu
Enter the numberof
samples

DisplaY

(NPS) NONPAMMETRICS

(K-W) KRUSKAL.WALLIS

3 <#s) fs=
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Example: The Kruskal.wall is Test ProgI?lrl (continued)

Procedure DlsplayExample
(Contlnued) 73 (ENT) x( 1, 13)

80 (ENT)

Indicate end of
sample l data (EOD) x ( 4 1 )

Beginentering
sample 2 data 84 (ENT)  x (4  4

85 (ENT) x( 2, 3)
74 (ENT) x( 2, 4)
88 (ENT)  x (  2 ,0
6S(ENT) x(  2,6)
84 (ENT)  x (2 ,  n

Indicate end of
sample 2 data
Beginentering
sample 3 data

s2 (ENT) x( 2, 8)
81(ENT)  EDIT

(EOD) x( 3, 1)

89(ENT) x( 3, A
81 (ENT) x( 3, q

85 (ENT) x( 3, 4)
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Example: The Kruskal-Wall is Test Progr?rn (conrinued)

Exarnple
(Continued)

Since the null hypotheses is rejected, test the hypothesis
that the mean of population i is equal to the mean of
population j for all three possible pairings of data. The
population test will be run at the same 95 % level, which
implies the rejection of the null hypothesis if the
observed t-statistic lies outside the range from - 2 .042 to
2.042.

Procedure Press D i s P l a y

Select Population Test
from the results menu ( POP) POPUI-ATION TEST

Enternumberof first
population to be
compared 1 (P1) P1 =

Enternumberof
second population
to be compared 2 <P2>
Indicate end ofdata (EOD) .?91?ts23p11

Show degrees of
freedom (df ) d f=

Enternumberof
first population
to be compared

POPUI.ATION TEST
P1 = 1

(-->)
1 ( P 1  )

Enternumberof
second population
to be compared 3 (P2) P2.=
Indicate end of data (EOD) 3.7WW
Show degrees of
freedom
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The R x C ContingencyTable Program

The R x G Contingency Table program enables you to test lhe
hypothesis that row.column occurrences of rn event are
independent of one another.

lntroduction
to the Program

Relerence

Given the number of rows, the number of columns, and
the value of the data in each cell of the array, this
program calculates:

> Value of the test statistic (x2)

> Degreesoffreedom(df)

> Pearson's Contingency Coefficient (CC)

Pra,ctinal Nonparo.matrin Stntistins, 2n d Ed:itinn, W .J .
Conover, John Wiley & Sons Inc., New York, 1980,
pp. 153-169.
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The R x C Contingency Table Program (conrinued)

The Edit Menu The EUT menu gives you the choice of correcting an
entry or continuingwith the program.

Edlting
the Dala

Ifthe entries are correct, proceed to step 5 ofthe editing
procedure givenbelow.

To edit an incorrect entry:

1. Specify the row of the observation in error and press
E.

2. Specify the column of the observation in error and
press ( i-j) . The value you entered previously is
displayed.

3. Enter the correct value and press (ENT).

4. Repeat steps 1, 2, and 3 until all corrections are made.

5. Press (EOD).

When you complete data entry forthe observation
and press ( EOD ) , the contingency table is calculated
and the display shown on the following page appears.
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Example: The R x C Contingency Table Program

The fol lowlng example l l lustrales I test for mutual
lndependence ol bivarlate data uslng an R x C Contingency
table.

Example A cwtirgerrcy tablc rr"s constructed from the bivariate
senple used in theXendall's Tau example (pege 8-42).
Thc ordered grades in rqathematics were divided into
four columns of sirpolrds each. The ordered grades in
Er4lish wene dividcdlnto three rows of ei6ht points
each. This resulted intie table below with all row
tstals : 8, all colunm totals : 6, and all cell expected
values:2.

Column
1 2

Test the hypothesis (at the 97.5% level) that a student's
gfede tr matherratles isindependent of hisgfadein
Englirh against the dlterhative ttrat ttre gradcs ar.e
correlated. The critical value of Chi-square with 6
degrecs of freedom is 14.449.

Procedure Press Display

Row 1
2
3

0
I

1

I
4
I

2
I
3

o
t
0

Seleet the program
IromthesrATsncs
IITERU

Select t,Le prograrn
fromthe Nlsmenu '_ (R x C) EXC@.I{TINGENCY
Ehterthe nor$er
of rows 3(ROW) FICR /= 3.
Enterthe number
ofcolurnns 4 (COL) @L=

(NPS) NONPARAMETRICS

Irtdicate end of data ( EOD ) x( 1, 1)

Beginentering
column l data
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The Tolerance Limits Program

The Tolerance Limits program delermines one'or two'sided
lol€rance l imits.

lntroduclion

Reference

Given a probability (p), a pair of positive integers (r and
m), and i fraction (q) between zero and one, this
program calculatesthe size (n) of arandom sample
X, ( X, ( . . . X., for which the following statement can
be made.

"The probability is pthatthe interval from X(r)to
&. * r -*r hclusive, contains a proportion q or more of
the population."

The program uses the convention \0,: - o and
X,. . ,,: J o, so that one-sided tolerdiice limits may be
o$iaihed by setting either n + I or m equal to zero.

The program accommodates probability values between
0.5 and 1.0 and population fractions between 0.0 and
1 .0 .

Practinal Nun'paraxnatrin Stn'tistins, 2nd' Edition'W 'J .
Conover, John Wiley & Sons Inc', New York, 1980,
pp .118 -121 .
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Example: The Tolerance Limits Program

The fol lowing example l l lustrates the use of the Tolerance
Limits program in establ ishing sample sizes.

Example Find the sample sizesrequired such that we canbe 99%
certain that at least7S% of the populationfrom which
the samples were drawn lies within the range of the
sample, and th at atleast7 5% of the population is greater
than the smallest observation in the sample. lhaw a
random sample from a known population and verify the
results.

To find the sample size required in orderto be 99%
certain that at least 75 % of the population lies within the
range of the sample, follow this procedure.

Procedure Display

Selectthe prograrn
from the STATISTICS
menu (NPS) NONPAMMETRICS

Selectthe progr:rm
fromthe NFSmenu TOLERANCEUMITS

(-->)
(TOL)

Enterthevalueofr 1(r) f =

Enter thevalueofm 1(m) m =

Enterthe probabilitY .99 (P) p =

Enter the fraction .75 (q) q =

Indicate end of data (EOD) n =

The result indicates that in any random sample of size 24
drawn from any population, you can be 99% certain that
atleastT 5oA of the population lies in the sample range'
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The Kendall's Tau Program

The Kendall's Tau is a nonparametric conelallon coefflcient
lor a sample of bivarlate observalions' Thls siatlstlc can be
used to test the hypothesls that the observatlons are
mutually independent. This test applies to non'numerlc as
well as numeric data provlding the data can be expressed ln
ordinal scale.

lntroduction
to lhe Program

Reference

Given the number of data pairs and theircoordinate
values, this program calculates:

> Kendall'sTau

' Standard-unit normal variate implied by the statistic

Prantinal Nonparamnwin Stntistins, 21td Edition,W .J -
Conover, John Wiley & Sons Inc., New York, 1980,
pp.256-260.
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The Kendall 's Tau Program (continued)

The Edit Menu The EDIT menu $ves you the choice of correcting an
entry or continuing with the program'

Editing
the Data

> If you do not want to edit, press ( EOD) and proceed to
"Obtaining the Results" on the next page.

. If you want to edit, follow the procedure below.

To edit an incorrect entry:

1. Specify the number of the observation in error and
press ( i) . The x value you entered previously is
displayed.

2. If the x value is correct, press frTl. If the x value is
incorrect, enter the correct value and press l*-t]. The
y value you entered previously is displayed'

3. If the y value is correct, press ( ENT). If the y value is
incorrect, enter the correct value and press ( ENT) .

4. Repeat steps l, 2, and 3 until all corrections are made.

5.  Press(EOD).

When you complete data entry and press ( EOD),
Kendall's Tau is calculated and the display shown on
the following page appears.
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Example: The Kendal l 's Tau Program

The fol lowing example uses the Kendall 's Tau program to test
f or correlat ion in a sample of paired data.

Example The final grades in mathematics and English for a class of
24 students were as follows:

Math English Math English Math Engl ish
88 89
81 86
86 84
90 98
85 85
83 84
88 83
88 88

90 89
88 83
81 82
89 84
87 82
78 79
87 82
83 82

86 88
94 91
79 83
91 89
73 78
89 91
85 84
82 86

Calculate Kendall's Tau for these data and test the
hypothesis that the grade a student earns in math is not
correlated with the grade he earns in English against the
alternative that the grades are correlated. Assume that
evidence of correlation has been found ( at the 97 .5%
level) if zt ) 2 .24 or zt 1 -2.24.

Procedure Press Display
Select the program
from the STATISTICS
menu ( N P S ) NONPAMMETRICS

Select the prograrn
from the NPS menu KENDALL'STAU

(-->)
(TAU)

Enterthenumber
ofpairs 24 <n> n =

Indicate end ofdata (EOD) x,v ( 1)
Begin entering data
pairs

90E;I
8S ( ENT)
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Example:  The Kendal l 's  Tau Program (conr inued)

Example
(Cont inued)

Procedure Display
Continue entering
data pairs

Enter incorrect value

Enter last data pair

94lx*tl
91 (ENT)
79 lx-tl
E} (ENT)
91 l xd l
89 (ENT)
73E-tl
73 (ENT)
8s lx*tl
91 (ENT)
85E-tl
84 (ENT)
82lx*tl
86 (ENT)

x,y ( 19)

x,y ( 20)

x,y ( 211

x,v ( 2l

x,y ( a)

x,y ( 241

EDIT
Edit 2lst data set 21 <i> X =

Go to y value E
Entercorrectyvdue 78(ENT) X =

Indicate end of data (EOD) KENDALL'STAU
Select results (TAU)

(zt)
TAU = 0.5
zt= 3.4Un07615

Conclus ion Since zt ) 2.24, we reject the null hypothesis at the
97.5% level and assume that there is a positive
correlation between the grades in the two courses.
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The Rank Function Program (contnued)

Selecling the
Program

Delining
the Matrix

Entering
the Data

To select the Rank Function program:

I . Select ( N PS ) from the STAflSflCS menu .

2. Select (RNK) fromthe NONPARAilIETR|CSmenu.

The following display appears.

To define the matrix:

1. Enter the number of items and press ( n ) .

2. Press (EOD).

The next series of displays requests the value for each
item, beginning with item I .

Enter the value for this item and press ( ENT).

Repeat step I until all items are entered.

The EDIT display shown on the next page appears
when all the observations are entered.

1 .

2 .
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The Rank Function Program (continued)

Obtain ing .
ihe Results

The displayrhorm below requests ranking information.

To obtain the rankingforthe elements in yourarray:

I . Enter the humber of elements to be ranked and press
(#R).

2. Enter the index of the first element and press ( ist ) .

3. Press ( EOD). The display below appears.

I 
(wherexxxisthevalue)

The rank of the first element appears in the display. If
you want to see the index of the first rank, prtes
E.

4. Repeat step 3 until the ranks of all selected elements
have been displayed.

After the ranks of all selected elements have been
displayed, the RANK FUNCIION display shown above
reappears.

5. Repeat steps 1 through 4 to repeat the rank function.
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Example:  The Rank Funct ion Program (cont inued)

Procedure PressExample
(Continued) X =Edit 5th data Point 5  ( i )

Enter correct value 91 (ENT) X =

Indicate end of
elementdata (EOD) RANKFUNCTION

To rank the first set of five elements in the array' follow
the procedure below.

Procedure Press Display

Enternumberof
elementstoberanked 5 (#R) #R=

Enterindexof first
element 1  (1s t ) 1St =

Indicate end ofdata
and show first
rank (EOD) R =

Show value of first
rank @
Select remaining ranks
of the first set

(NXT)
E
(NXT)
@
(NXT)
E
(NXT)
E

R =

f l=

R =

fl=

t 6

z

1 q

4.(
q

To rank the second set of five elements' follow the
procedure on the following Page.
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The Mann-WhitneY Test Program

The Mann-Whitney Test program is similar to lhe Unpaired t '
Test orooram, butlt does noi assume population normality' l t
t"rii'tniivp6thesis that lhe means ol the two populations
are equal.

lntroduction
to the Program

Relerence

Given the numberof observationsin eachof the two
samples(nxand ny) and the datafrom these
observations, this program provides the standard-unit
normal statistic (z) required to test the hypothesis'

fire dataconsist of two mutually independent random
samples, not necessarily of the same size, drawn from
the two poPulations.

hontinal, Non'paro'nutri,c Stntistits, 2n d Editimt, W' J'
Conover, John Witey & Sons Inc., New York, 1980,
pp.216-233.
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The Mann'Whitney Test ProgI?lrl (continued)

Entering
the Dala

The next series of displays requests the value for each
oU."*"tio" of a sampte, Ueginning with observation I of
the first samPle.

Enter the value for this observation and press ( ENT ) '

Repeat step I until all values for the sample are
entered.

The EDIT display appears when all the observations for
u.umpte u." enteiea. The EDIT menu gives you the
choice of correcting an entry or continuing with the
program.

If the entries are correct, proceed to step 4 of the
editing procedure given on the next page'

t .

2 .
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Example: The Mann'Whitney Test Program

The fol lowing example i l lustrates the use ol the Mann'
Whitney Tes[program in tost ing a hypothesis concerning
populat ion moans.

Example Evidence was found in the Kruskal-Wallis example
Gompret e*ive final examination scores-page 8-22)
ihat there was a real difference in means between
teaching techniques I and 3. The Unpaired t-Test
exampl6 abo detected a difference. Using the Mann-
Whitney test program on the same data, test the
hypothesis (ai ttte SSZ level) that the mean of technique
iis'equal tothe mean of technique 3. The correct critical
values of z are t 1.96.

Class |  83,  82,  77 ,83,81,92,84,  85,  82,  80,  81,  79,  80

Class l l  84,  85,  74,88,69,  84,82,  81

Classl l l  89,  8f ,  85,91,85,90,  86,  92,  86,94,98,  82

Procedure Press Displav

Select the Program
from the SfAnSnCS
menu (NPS) NONPARAMETRICS

Select the program
from the NPS menu

(-->)
(M-W) MANN.WHITNEY

Enter # of observations
in sample (class) 1 13 (nx) nX=

Enter # of observations
in sample (class) 3 12 <nY> ny= 1 2

Indicate end ofdata (EOD) x( 1)

Begin enteflng
class I data

83 (ENT)
82 <ENT)
r /  (ENT)

x ( 4
x( 3)
x( 4)
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Register Contents

The following table lists the conlenls of each data register.
Using these tables, you can determine which data register is
occupied by any value a program gonerates. You can also
detgrmine the block of rogisters lo savo for those programs
thal can use stored dala.

Program Name Register Contents
Means and
Moments

Meansand
Moments

t-register
000
001
oo2
003
004
005
006
007
008

used
[,ast x
Last frq
Sumof fx
Sum of fx2
Sum of fx3
Sum offxa
Sum offlnx
Sum off/x
n:Sumof f

Dislributions Normal t-register
000
001

used
z
used

Inverse Normal 000 Qz
Student's t t-register

000
001
oo2
003
004
005
006
007
008
009
010
011
012
013

used
used
df
used
used
used
used
used
used
used
used
used
used
used
used

A-2 Registers and Flags Used
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(panupuoc)

pasn
pasn

d
u

pasn

800
zoo
I00
000

ra1s6er-1I"!uroulg
J
q

pasn

r00
000

re sFoJ-l
IInq!oA\
asra^ul

IINqIAA\

zo0
I00
000

1IT
J
q

JP
pesn
pasn
pasn

!qe
pasn
pasn
pesn
pesn

200
900
900
r00
800
200
I00
000

rels6aJ-1al"nbs-lr{c
pesn
pasn
pasn
pesn
pasn
pasn
pasn
pesn
pasn
pasn
pasn

,{
ztp
IJP

8I0
zto
IIO
0I0
600
800
200
900
900
t00
800
200
r00
000
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Register Contents (Gontnued)

Program Name Reglster Contents
Dlslrlbulions
(Continued)

t-register
000
001
oo2

used
m
used
used

Hypergeometric t-register
000
001
w2
003
004
006
006
007
008
009

used
n
N
m
k
used
used
used
used
used
used

ANOVA One-Way t-register
000
001
002
003
004
005
006
007
008
009
010
011
0L2
:
010+n
0 1 1  + n
012 +n
:
010 + Sum of t(i)

used
SSE
MSR
MSE
F
SSR
SST
Sumof x(i, j)
used
dfE
dfr
dfR
#of obs. intmt. I
#of obs. intmt.2
:
#of obs. intmt. n
x(1,1)
x(1,2)

x(n,tn)

A-4 Begisters and Flags Used
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Register Contents (Contnued)

Program Name Register Cont€nts
Regresslon Multiple t-register

000

001
o02

003

(P +r \P +2) /2+
3P+ 17

(P+4XP+ 5)/2 +
(PP+ l [PP+6)+8

used
#ofactive pred.,
PP
n
Total #of pred.,
P
used

[,ast reg. of sums

used
Bivariate t-register

000
001
oo2
003
004
005
006

used
x(i)
v(i)
frq(i)
m
b
r^2
Ttansform type:
1:PWR,
2:EXP,3:RCP

A-6 Registers and Flags Used
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800
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900
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Register Contents (contlnued)

Program Name Register Conlenls

Hlstogram Histogram t-register
000
001
N2
003
004
005
006
007
008
009
010
011
0L2
013
014
015
016
017
018
019
020
02L
:
1 9 + C
20+C
2L+C

19+2Q
20+2C
2 l + 2 C

19+3C
20+3C
2 l + 3 C

19+4C

used
used
used
used
used
used
used
df
chi
N
used
used
used
used
used
#of cells=C
Mean
2ndmoment
Srdmoment
4thmoment
Min
Cel(l) upper limit
Cel(2) upperlimit

Cel(C) upperlimit
Cell(l)midx
Cel(2)midx

Cel(C)midx
f(1)
f(2)

rrcl
e(l)
42)
e(c)

A-8 Registers and Flags Used
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7Y
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.{
za-zv

IT
7,I

I
pa6n
pa6n
pe6n
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Register Contents (continued)

Program Name Register Gontents
Nonparametric Kruskal-Wallis
(Conlinued) Test

t-register
000
001
o02
003
004
006
006
007
008
009
010

011
0L2

10+k
1 1 + k
1 2 + k

10+2k
1 1 + 2 k

12+2k

10+2k+n(max)

used
used
used
used
used
used
chi
PI
P2
t
Total # of obs.
#of samp.:
k=d f+  I
n(1)
n(2)

n(k)
Meanrank(l)
Meanrank(2)

Meanrank(k)
obs. 1 ofith
sample
obs.2 ofith
sample

obs. n oflargest
sample

A-10 Begisters and Flags Used
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Register Contents (continued)

Program Name Register Contents
Nonparametric RankFunction
(Continued)

used
lst element to
rank
[.ast element to
rank
used
used
used
used
used
used
used
used
n
Rank(1)orx(1)
Rank(2)orx(2)

na$6)s!-r6l-

t-reglster
000

10+n

001

002
003
004
005
006
007
008
009
010
0 1 r
o12

Mann-WhitneY
Test

t-register
000
001
002
003
004
005
006
007
008

009

010
0 l l
012
013

l 1  + n l
1 2 + n l
1 3 + n l

used
used
used
used
used
used
used
used
used
Sum ofranks
(sample 1)
Sum ofranks
(sample 2)
n l
n2
Rank of x(1)
Rank ofx(2)

Rank ofx(nl)
Rank of y(1)
Rank ofy(2)

11 +nl +n2 Rankofy(n2)

A-12 Reglisters and Flags Used
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Service Information

lf you experience a problem with your cartr idge, please cal l  or
write Consumer Relat ions io discuss the problem.

For Service and Ifyou have questions about service or the general use of
General your cartridge, please call Consumer Relations toll-free
Inlormation within the United States at:

For Technical
ln format ion

Express Service

Calcula lor
Accessories

I -800-Tr cTARES (t1 42 -27 37 ).

From outside the United States, call 1-806-741-4800.
(We cannot accept collect calls at this number.)

You may also write to the followingaddress:

Texas Instruments Incorporated
Consumer Relations
P.O. Box53
Lubbock. Texas 79408

Please contact Consumer Relations:

> Before returning the cartridge for service.

> For general information about using the cartridge.

If you have technical questions about the operation of
the product or programming applications, call
I-806-74I-2663. We regret that we cannot accept
collect calls at this number. As an alternative, you can
write Consumer Relations at the address given above.

Texas Instruments offers an expre$i service option for
fast return delivery. Please call Consumer Relations at
1-800-TI CARES (842-2737) for information.

Ifyou are unable to purchase calculatoraccessories
(such as carrying cases or adapters) from your local
dealer, you may order them from Texas Instruments.
Please call Consumer Relations at 1-800-TI CARES
(8 42 -27 37 ) tor inf ormation.

B-2 Service and Warranty Information



8-SuollBruroJul,{luBrJalt pua eclAJas

tc/g CTrIBWUBC'ou"tuo'ruII puourqJlu
wou^e[aqs I7

sluaruru?sul sBxeJ
.{1ug sluepgseg uslpcuq)

gIt6Z s"xa;, '{coqqn l 80t62 ssxa;, '4coqqn1
{lrsrarpn'Ngggz gggzxog'O'd
$uarurulsulwxaJ, quelunrFulsBxal

(e.rag.ruaraqlo) (aa;,r.ragppod'S'n)
sluopl8ef,'s'n sluep!84f,'s'n

(' uolleuro;r4 aEreqc Euppo.td
a11qm flqlceg aJgras aql w slcnpo.rd plotl louueJ a11l)

'acl ras roJ lenpord aql Eununlar aroJeC(LELZ-ZW)
ssuvc [-008-1 ls suoll?lau rarunsuoc II"t 'laporu
relnclged e ro; aEreqc acpres eql u"lqo oJ 'eJlAJas

fluerre.n-;o-lnoroJ ep"u s lapour dqafueqt a1er-leu Y
'aallJasroJ epeur s1 aEreqc

ou 'polred {1u"JJe.r!r eql Japun pere^oc aEpggec e rog

' paldacce eq louuec quaurdlqs
qg3 ippdard aEelsod aEppgec eql dlqs esseld

sn1e$.dlu"ilBlrr aunuJelep o1 astqcrnd
;o ;oord raqlo ro ldgaaar saps rno.{ 3o {doc y <

pacuagadxa nod uralqord aq1 Eulqgcsap alou V <
rualqord aql ol pel"Ial saFossacce,{uy <

ssalpp"uJnlerllnJJnotr <

:aEpggea rnof q11n sue11 EuPaolo;
aql asolJua ol eJns ag 'ralx"J aql qll^,l,lI a.Insu-r pu?

luaurdlqs ro; aEpggea aq1 aEe4aed f11n;eJ?J 'uollcaloJd
rnof rog 'luaudqs Eu-turoaul Eugnp aEeurep ro

ssol rog flqlqlsuodsar aunsse louu"J sluauruFul sexal

' f lgceg acyuas sluarurulsul sexal
e olprederd aEelsodpeurnlar q 1I uoqal (uogdo s,1;, m!^res

1e) pporu pauoltlpuoJeJ elqeredruoa.ro au"s aql qlll$ ro1 e6pppeg
paaeldarro parpdar raq11a aq111arr aEpgUBt a^pceJap V rno16u;uinleg

sollll!3Bl
ec!AJes

slue!rulsul sExol

ec!lJes
[1uere16-;o-1ng

ec!Ales
{1uerreA1-u;



One-Year Limited Warranty

This Texas Instruments software cartr idge warranty extends
to the original consumer purchaser of ihe product.

Warranty
Duration

Warranly
Coverage

Warranly
Disclaimers

This cartridge is warranted to the original consumer
purchaser for a period of one (1) year from the original
purchase date.
This cartridge is warranted against defective materials
and corstruction. This wananty covers the electronic and
crtse components of the software cartridge. These
components include all semiconductor chips and devices,
plastics, boards, \Miring, and all other hardware contained
in this cartridge ("the Hardware"). firis limited warranty
does not extend to the programs contained in the
cartridge and the accompanfrngbook materials ("the
Programs"). The warranty is void if the cartridgle has
been damagedby accident or unreasonrble use,
neglect, funproper service, or other causes not arising
out ofdefects lnmaterials or construction.
Any implied walranties arising out of this sale,
includtng but not limited to the implied warranties of
merchanrtability and fltness for a particular purpose,
are limited in durationto the above one-yearperiod.
Texas Instruments shall not be liable for loss of uee of
the cartridge or other incidental orconsequential
eosts, expenaes, or dannages incurred by the
congumer or eny other user.
Some states do not allowthe exclusion or limitations of
implied warranties or consequential damages, so the
above limitations orexclusions may not apply to you.

Legal Remedies This warranty gives you specific legal rights, and you may
also have other rights that var5r from state to state.

Wananty During the above one-year warranty period, your TI
Performance cartridge will be either repaired or replaced with a

reconditioned comparable model (atTI's option) when
the cartridge is returned, postage prepaid, to aTexas
InstrumentsService Facility. The repaired or
replacement cartridge will be in warranty for the
remainder of the original warranty period or for six
months, whichever is longer. Other than the postage
requirement, no charge will be made for such repair or
replacement. Texas Instruments strongly recommends
that you insure the product for value prior to mailing.

B-4 Service and Warranty Information




