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ABSTRACT

The project produces a statistical conputer package for analysis
of survey data. The conputer progranmes are sequentially devel oped to
cover statistical concepts such as, neasure of central tendency, neasures
of dispersion, graphical presentation of data (H stogram Stenplot,

Boxpl ot, Frequency Tabl e, Scatter Diagrametc.); probability functions
and their inverses (Binomal, Normal, Student t, Chisquare and F distri-
bution); significance tests and confidence intervals; anal ysis of
variances. Test data were used to test each of the prograns separately

and all the prograns together as a package. The results are satisfactory.

Einstein a Basic Mcro Conmputer was used.



1.0

2.0

3.0

]
3.11
$.1.2
3.1.3
3.1.4
3.1.5
3.1.6
3.1.7
3.1.8

3.1.9

TABLE OF CONTENTS

Title Page

Declaration

Certification

Dedication
Acknowledgement

Abstract

Table of Contents
Notations and Abreviations
List of Appendices

The Package at a glance

List of Table

CHAPTER ONE

Aim of the Project

CHAPTER TWO

The Einstein colour Micro Computer

CHAPTER ' THREE
Statistical concepts used
Statistics
Population and variates
Measure of Central Tendencies
Measyre if Dispersion

Graphical Representation

Probability and Probability Functions

Mathematical Expectations
Joint Distribution
Estimation and Estimation Theory

Hypothesis Testing

xii

xiii

- O ON W1 W Wn

- = =3

Jeontinued.



3.1.10
3.2
3.2.1
3.2.2
3.2.3
3.2.4
3.2.5
3.2.6
3.2.7T
3.2.8
3.2.9
3.2.10
3.2.11
3.2.12
3.2.13

3.2.1k

4.0
h.1
h.2
4.3

viii

Analysis

Mathematical Formulae
Arithmetic Mean
Variance

Median

Correlation Coefficient
Binomial Distribution
Normal Distribution
Inverse Normal

Student t Distribution
Chi - Square .

F Distribution

Chi - Sguare Statistic
Test of Means
Regression

Multiple Regression

CHAPTER FOUR

Developing the Package
Systems of Grouping
Menu Approach

File Handling

CHAPTER FIVE

Summary and Conclusion
Appendices

I Program Listing

IT User Instructions

References

@ oo oo o =

0 YW W wvw Vv w v

10
10
10

10

11
" §
30
31

33
3k
k9
23

54



ix

NOTATIONS AND ABBREVIATIONS

Some Terms that the reader/user may come accross are briefly

explained:

TERM
MAXMIN
MVAR
QUANTILES
SSP
BOXPLOT
HISTTOGM
STEMPLOT
FRETAB
SCATTER
TWO-TAB
BINOMTAL
NORMAL
SIMPSONS
GAMMA

T

INUT

X2

INV X2

INVF
T-TEST
T-STAT
CONFINT

CHIFIT

MEANTNG
Meximum and Minimum
Mean and Variance
Deciles, Quantiles, Percentiles, etc.
Sum of Squares and Product
Box and Whisker Plot
Histogram
Stem and Leaf Diagram
Frequency Table
Scatter Diagram
Two Way Table
Binomial Distribution
Normal Distribution

Simpsons Interval

Log Gamma
Student-T Distribution

Inverse T Function

Inverse Chisquare Function
Inverse F Function
F-Distribution

Inverse Chi Square Function
T-Test on Mean

T-Statistics (Unpaired)
Confidence Interval

Chi Square Goodness of Fit
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CHITAB
WILCONXUN
ANOVA 1
ANOVA 2
MULTTIFIT

LINE SOLU

F¢
W
H{

P

Chi Square Contigency Table
Wilcoxon Signed Rank Test
One Way Analysis of Variance
Two Way Analysis of Variances
Multiple Regression

Linear Solution of Systems of
Equetions using Cholesky Method

Rounding Off Parameter
Window Width )

Window Height

Accuracy Parameter LOE-6

Probability Value
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CHAPTER ONE

ATM OF THE PROJECT

In an era of "Utilize Available Resources" as we sre in Nigeria, a
collection of statistical programs in Basic Language is of utmost importance
since MICRO COMPUTERS are readily available and are relatively cheap as
compared to computer MAIN FRAMES. This project thus prodqces a statistical
computer package which uging file handling techniques evolves a statistical
analysis of data. Statistical analysis of data validates reports, claims
and conclusions on any project. Sources of data may include various
disciplines, but emphasis are laid on survey, land use and photogrammetry
data. Since the main theme is STATISTICAL ANALYSIS, the computer package
is developed using a sequential procedure to:-

a. Compute the measures of central tendencies and dispersions,

arithmetic mean, median, mode, range, standard deviation.

b. Graphically present data using Histograms, Stemplot, Boxplot,
Scatter-diagram, frequency table and contigency table.

c. Compute statistical probabilities from Binominal, Normal,

Student-t, Chi-square and F-distributions. ¢

d. Use of inverse functions to produce normal, Chi-square
and F values if given their corresponding probabilities and

degrees of freedom.

e. Analyse data by using significance tests or confidence

intervals as eriteria to reject and/or accept the data,

f. Perform data analysis using analysis of data (one way and two way

classification(s).
g. Carry out multiple regressions given large set of data,

h, Utilise residuals as means of studying the comparative analysis.



The programs are developed on EINSTEIN Micro computer using Basic -
a language available in all mi&ro computers. This allows for ease of
use and ease of adaptation to other basic versions. All the programs
have been separately and collectively tested with already available
test data - most results are presented along with the proé;rama.

These results are found to be satisfactory.
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CHAPTER TWO

THE EINSTEIN COLOUR MICRO COMPUTER

The project was carried out on the Einstein Colour Micro Computer
owned by the College of Environmental Studies, of the Kaduna Polytechnic.
The computer operates any of the X BASIC and BBC BASIC modes. The X BASIC

language was used,

The Tatung/Xtal Basic 4 is based upon Xtal Basic 3.0 which has been
extensively enhanced to provide extra facilities for the user. One of
the outstanding features of this basic is the ability to create user
defined reserved words and user defined error messages with the aid of
machine code programming. The interpreter can be expanded by writing
appropriate sub~routines and by inserting your own defined words in an
auxiliary reserved word table to give the type of BASIC most suited to

your own requirements.

The RINSTEIN Computer has 64K RAM (Random Access Memory), 8K ROM
(Read Only Memory) with expansive for up to 32K internpal and 16K

separate video RAM. "

The character generator poceses 96 alphanumeric characters and
160 graphic symbols. All characters and symbols are software

re-programmable.

The printer output has centronic interface standard. The external
disc interface provides signals for up to two self-powered external
dise drills. Either 3 high compact floppy, 32 “micro floppy disc or 5i
mini floppy.

The key board is the full travel typewriter style Qwerty keyboard,

It possesses:—

Jeontinued,
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a. U8 alphanumeric/graphics, 8 function keys and 11 control keys.
b. All keys having a lock out with one key roll over
¢. An automatic repeat

d. Programmable repeat delay and repeat speed.

The editor provides e wide range of facilities which are not
complex to use, and are designed to make the editing process much
easier than with most other systems. There are also extensive screen

formenting facilities available to the user.

The Tatung/Xtal Basic 4 of the Einstein colour miero computer
offers many capabilities which are normally regarded gy other BASICS
as enhancement to be purchased separately by the user. For example, the
advanced graphics which make use of sprites, the fully programmable sound

generator and also the file handling commands.



CHAPTER THREE

STATISTICAL CONCEPTS USED

3.1 Statistics: The programs.are developed utilising the following

statistical concepts.

3.1.1 Population and Variates: The conceptual knowledge of population,

sample and variates, form a general background for the study of statistics.
It is very important to understand the statistical use of popﬁlation, i.e.
finite and infinite, the need for samples as representatives of the
population. Veriates could be single, unpaired, paired, discrete and
continuous. It is not enough to be able to define each of these "reserved"
words, their meanings and usage should be comprehended in order to be able
to frame correctly the analysis required and methods of carrying out such

analysis.

3.1.2 Measure of Central Tendencies: It is sometimes referred to as the

measure of location. It allows for the measurement of the centre of a set
of observations collected, thereby providing means of studying hoﬁ other
data in such a population vary about their 'centre'. The arithmetic mean
usually referred to as the most probable value, the mode i.e. observation
with highest frequency and also the median i.e. middle observation are
studied. ©Such calculations for measure of central tendencies could be made
for grouped and ungrouped data, weighted data ete. Other measures include

the geometric mean, weighted averages and index numbers.

3.1.3 Measure of Dispersion: This expresses how data vary about the

measure of central tendency used. It is sometimes referred to as
measurement of variability. Allied to this measure are range, mean
deviation variance and standard deviation, quantiles, deciles, percentiles

and the interguentile values.

/eontinued,
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3.1.4 Graphical Representation: The description of any population

requires a very good graphical representation., Bar charts, pie charts,

line graphs, histogram, cummulative frequency diagrams are required in order
to present data graphically and élso to give aesthetic views of such sets

of data. The project also in particular develops other more advanced
graphical representation, i.e. the boxplot (which requires quantile
information by means of a pix-point summary as input, stemplot) which
requires sorted data as input) scatter diagram (for paired data) and

also the two way table for categorical data.

3.1.5 Propgpality and Probability Functions: This requires the knowledge

of sample space and sample points as means of calculating probability.
Interesting topics such as throwing the dice, tossing the coin, playing

a game of card are helpful in introducing the ideas about probability.
Probability functions may be discrete or continuous. Discrete variables

may be summed over specific values while continuous variable are summed up
integrally over a given interval range. sn example is the sympson intergral
for computing the probability., This requires the lower unit, the upper

unit and step numbers. For a more advanced knowledge of probability
functions, the methods o} obtaining statistical probabilities using each of
the (a) binomial, (b) normal (c) poisson ete., are required. Inverse

functions for computing the normal, T, Chi-square and F values are also used.

3.1.6 Mathematical Expectations: These topics are required for a

complete comprehension of probability functions and variates. They
include expected values, expectation of a random variables, means of the
binomial and geometric distributions, expectation of linear function of a
random variable, variances as an expected value, variance of the binomial
distribution and also the probability generating functions. These are used

for discrete and continuous random variables,

[continued.,



3.1.7. Joint Distribution: This refers to bivariate distributions as & means

of showing the inter-relationship between two sets of variables. This facts
can be obtained about the means of the sum of two variables, means of
products oftwo independent ranth variables, variance of the sum of
independent variables, correlation and correlation coefficients, scatter-

diagrams, correlation between two random variables, and also rank correlation.

3.1.8. Estimation and Estimation Theory: This is the distribution of
estimates of a population, distribution of estimates of a mean, the mean

and variance of X, unbiased estimations of means and variances.

3.1.9. BHypothesis Testing: This includes the tests of hypothesis (null and

alternatives), the type I and type II1 errors, the power of a test. It also
includes significance tests and levels, significance tests using normal
distribution, single observation, the mean of n observations from a
population, one tail or two tail tests. Others are paired comparisons,
parametric and non-parametric tests, confidence intervals for a mean of

normal distribution, also for a population mean based on a large sample etc.

3.1.10 Analysis: Regression analysis and analysis of varianges end up the
reliability test of a given data. They include fitting a straight line,
regression constants and the computation of residuals as means of comparative
analysis for accepting or rejecting any data. Analysis of variance can be of
one way classification or two way classifications depending on the number of
factors considered for analysis. The least squares approach to regression
and analysis are used to minimise errors. Residuals are produced as criteria

for acceptance or rejection of any of the data.

3.2 Mathematical Formulae: It is always very difficult to dissociate

mathematice from statistics., More so when statistics is an applied
discipline of mathematics. Statistics is generally based on mathematical
concepts, axioms and formulae. In order to retain the meanings of each

statistical term, the mathematical concepts have to be maintained.

Jeontinued.




A total of 43 different sub-programs are developed to produce this
package., An attempt has been made to link up programs so that available
relults from a part of the program are later used as required inputs.

As such, sub-routines are availﬁble for common program parts, Few of the
‘commonly used formulae are hereby written out. Wherever alternatives are

available, the better of the two are considered.

3.2.1 ARITHEMETIC MEAN:. X= JIxi i 2 1 ——n
N
3.2.2 VARIANCE:  8%=%(x1 - x)? = f;l’- (rxi?) ; N-1
N

The mean and variance methods are compared with an updating procedure
which is a very accurate method, however, it is a less obvious and straight
forward method than those based on direct methods, 3.2.1 and 3.2.2 above
and so they are dropped.

3.2.3 MEDIAN: This is the middle observation, ie N+lth for odd N and
(g + 1)th observation for an even N. In developing ghe programs, sorting
takes place before calculating the median., Same also holds for quantiles

in general. ¢

3,2.4 CORRELATION COEFFICIENT: R = gééfgll 2)xs(2’2)) T

developed as matrix elements such that

8(1,1) = ¥ (xi- ij’ = o?yx

s(1,2) = o?xy =8(2,1) = D(xi - x ) (¥, = Y)

-2

s(2,2) = o?yy E(Y, - Y)

The graphical representations are based on the formulae discussed.
Although mathematical formulae are not stated to illustrate them, their
programs are based on these formulae. The are pictorially presented to

represent the given data,

/eontinued.



3.2.5 BINOMIAL DISTRIBUTION: Perameters are n and p

n
£(x) = (x) p* (1~p) "7

3.2.6 NORMAL DISTRIBUTION:

F(z) = 'Ia _/?? exp (aEi ) at

2

3,2.7 INVERSE NORMAL, given probability P

q = 1-p = l"f( Z )
z = t- % Y% 4 () wheret = (-21nq)
_3
The absolute error |I(q)|<3 x 10
t

3.2.8 Student with K degress of freedom

(o x)/2 3 1 (k+1)/2 - <X

P.D.F. T+x 7K

3.2.9 Chi-square with K degrees of freedom

pi
1{2 P.D.F. - (K/2)

2K/2 x k/e-1 -x/2
P %5 )

3.2.10 F with Ki and K2 degrees of freedom

E : -2 /2
51%2) f2) (nl/ka)“l/e} o e n e Uil

(0,-E,)°

2.2 X° Btatistic: § > * For Statistic Test
i

3.2.12 Test of Means:

;1 - §2

1 =
2,1 1
S (;i+ ;é) where

2 2
8¢ = (n1*1) sy + (n2-1) 85

n1 + n, ~2

[Jeontinued.
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3.2.13 Regression Y= a + bx

o
i

2 E(x-x) (y-y)

(x-%)°

and residuals Vi = y; —a - bx;

3.2.14 Multiple regression

Y = a8+ b1x1+ b2x2 + .............+bcxC

where C are number of independent variables and Y the dependent

variables.

For analysis of variance, it should be noted that the actual quantity
gplit into components, i.e. the sum of the squares E(xi—i)z of the
differences between each individual observation X and the mean of the whole
data set Xx. These statements are not wholly exhaustive, readers are
advised to refer to book references, e.p Alcock Donald (1977) for more

mathematical insight into the developed programs. 5



CHAPTER FOUR

DEVELOPING THE PACKAGE

D. Cooke, A.H. Craven, G.M. Clarke 1982, produced an extensive work
on developing algorithms for statistical programs in basic. Through
the listings obtained form their work, the writer has been‘able to
transfer the statistical programms for use in the Einstein Tatung Computer
and thorugh their concepts, the writer has been able to test the programs
using survey data and also to demonstrate their utility in complete survey

context. Their work had made this work practically meaningful.

The programs are all developed in Basic Computer language in form
of algorithms for subsequent grouping if necessary. Each of the sub-programs
satisfies the basic mathematics underlying its concepts. An attempt

therefore is made to develop the package using:-

4.1 Systems of grouping
4.2 Menu approach

4.3 File handling techniques. g

4.1 There are 43 sub-programs developed to make up the package. Each
of the sub-programs was tested with available data and results were found
to be satisfactory. Thus a system of grouping has been developed, which
also leads to the production of the whole package. Each group is formed
based on similarities in mathematical concepts, similarities in results
desired and also sequentially for systematic development. Details of

these groupings are:-

a. SORTRANK d. PROBFUNC
b. DESCRIPTIVE e. SIGTEST
c. GRAPHICS f. ANALYSIS

KASHIM 1BRAHIM LISRARY
AHMADL BELLD UNVSERDITY Jcontinued
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(a)

(v)

SORTRANK: There are two sub-programs in this group, i.e sorting and
ranking., Usually, not all data require sorting and or ranking for their
analysis. Some data specifically require sorting and/or ranking. The two
programs are thus grouped fof use specifically or for an intermediate
result. The sorting method adopted is the quick sort method. The guick
sort is a sorting method using menu approach to obtain a very quick
result. Other sorting methods compared are the axchang; sort, bubble

sort and shell sort. Examples of sorted data are given on Table 1.

Ranking program makes use of exchange sort sub-program. For large set
of data of about 500, the difference in time is very remarkable but for
few data, the change time-wise is not significant. Example of a sorted

and ranked data is on Table I1.

DESCRIPTIVE: This is used to group all programs that are for descriptive
analysis of data. The programs developed in this group are those to
compute, frequency count, maximum and minimum, mean variance, quantiles,
ie. percentiles, deciles and quantiles, and also rank correlation (for
paired data). Other programs apart from the rank correlation are for
unpaired data., The reader must have realised the need for each of these
aspects of disciplines in statistics for adequate analysis. They all

form the rudimentary basis for statistical analysis. TFor the paired data,
note should be made of the need to compute the sum of squares and products
in order to calculate the correlation between the paired values, Parts
of the formulae developed into basic programs are written in 3.2. Table III
gives an example of the computed minimum value, maximum value, the mean
and variance of the given data., Table IV gives the frequency count while

Table V gives the six-point summary, ie. sample size and gquantiles.

/eontinued.
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ORTED DATA

OFICINAL 2D 5

TABLE 1:

BACRNRRABIARAYIEI RSB BCRIAT NIARAAARARARARARFRRASSSIIICIBBRAR

RARARIIRIBRNRIARTAARRSREBRE3 RIRAARARARARRASITIYVBIBERER

%&m?&&55@%5%&%&5&35%&&%@5.%ﬂﬂﬂ&ﬁ%ﬁ%%?%%mw&&&&&&whn&

SORIED DATA ARE

NYRRSRSRAAARARIASRABRINIAL LAIRAARARARGRASBTIIBTBTBRE
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TABLE 11t SORTED AND RANKED DATA

THE SCRTED AND RANCED VALLES ARE
VALLE

VALLE
VALLE
VALLE

M!\?H
L

VALLE
VALLE
VALLE, 49 RANK

FEEE257

SEBRBBR
HEEpRRREEEeNews

VALLE 50 RANK
VALLE 50 RANK
VALLE 51 RANK
VALLE 51 RANK
VALLE 51 RAX
VALLE 51 RANK
VALLE 52 RAK

VALLE 52 RANK

VALLE 53 RANK
VALLE 53 RANK
VALLE 53 RANX
VALLE 53 RANK
VALE 54 RANK
VALLE 5 RANK
VALLE 54 RANK
VALLE. 55 RANK
VALLE 55 RAK

L LLLLLLLnLn

WRORRBRRRRRY

wvunnibninn n

VALLE, 55 RANK
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TABLE III: MIN, MAX, MEAN AND VARIANCE
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FREQUENCY COUNT,

TARIE 1V1

TE TATA AR FRAQMARE

1._21111134&.44843&48.&.1@5322311131111111

SARYEFEFRAARARRRARARBCTVBIBEEIRRRANRIBAR
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PABIE TV®s FREQUENCY TARLE

ST INIERAL,. | FREQUNY

10 X< &
20 <=X< 30 -
N XK
4 <X 0 -
0 <A< 60
60 <=X< 70 . -
0 «=X< 8
S KD
R X< K0
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(e) GRAPHICS: These are programs developed to give the graphical
presentation of data being analysed. Their frequencies have earlier
been computed and therefore,fabulation becomes very easy. Relation-
ship between variables in & set of data are more vividly shown by
graphical methods than by numbers alone. The TAB function in basic
is essentially useful in graphic programs. It is however important
also to note the following constraints viz: window width (wg), window
height (H#) each describing the dimensions of the screen which is
usually of 40 columns and 24 rows. Other data information required for
graphs viz, lower limit, upper limit, number of data, etc. are required
inputs at the beginning of the programs. The graphical programs developed
include boxplot, Table V, histogram Table VI, stemplot, Table VIT,
scatter diagram, Table VIIIT and the two way table, Table IX. All
based on the given data., Data can be varied if desired. All the
necessary inputs for each of the sub-programs are obtained either
directly as input or indirectly from output from previous programs.

As an example, the boxplot requires the six-point summary which include
number of data, the median, the first quantile, the third quantile,
the lower end point and the upper end points. The programs are
developed so that all these information are available when required.
Also, sorting which is required for stemplot is available as a
subroutine. The same applies to scatter-diagram which requires
information about each set of data. These information are made
available in the descriptive statistics section. The two way table -
Table TIX requires categorical data as input. These are converted to
string variables for a two way classification indicating the
frequencies for each of the four cells. The total frequencies are

thus calculated based on row and column totals,

/econtinued.
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TABIE Vi  SIX POINT SUMMARY AND BOX PLOT

SAPLE SIZE
MDIAN %9{1.)5
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N- 100
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TABLE VI:  EISTOGRAM
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TABLE VIIIs SCATTER DIAGRAM

FOR THE PATRED DATA:

THE FIRST SIM OF SQARES = 7908

TE SEOD M (F SUARE =1 9B62.56
THE PRIOLCT=: 7034.8

THE  CRRELATION (CEFFICIENT =: 796801

SCATTER DIARAM:

% 1 *
1 a
1
1 *
1
1 *
1 * %
1 * 2 2%2%
1 kk kD 2 §okk
1 * Kk ok hk
1 *k 2K 9 2 kik
1 % 2 %k 2 % 2 ok
I * %% 2 2%
I % 2 2 2%k 3 dook
I "3 2 2%
I 2
1
1
1

8
=
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TABLE IX: TWO WAY TABLE

TWOARY TARLE:

M F TOIAL
L 47 4 8
G 7 5 12

TOIAL 54 46 100
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PROBFUNC: This groups the probability data functions and

their inverses. Programs include the Binomial distribution, Normal
distribution, simpsons irtegral, gramma function, student-t distribu-
tion, the chi-sguare distribution and also the F-distribution (for
the ratio of two chi-square values), The inverse functions for

the normal, student-t, chi-square and F require proﬁability values
and respective degrees of freedom (Student-t, Chi-square and F-
distributions) as inputs while the individual statistic values are
the output. However, the programs are so developed that both the
distribution function and the inverse functions cannot be run at a
time. The user must decide in advance which aspect of the distri-
bution he requires, so that appropriate inputs are used to obtain

correct desired results (output).

It is also pertinent here to mention that one or more programs
in the group can be run as desired. The simple yes and no answers
given by pressing the Y? N respectively help run the desired programs
while skipping the undesired ones., Table XI gives examples of each

based on tested data whose results are already known.

SIG-TEST: The programs in this group which are tagged sgignificance
testings include the test of mean, T-test of unpaired data, signi-
ficance confidence interval, chi-square fit, chi-square contigency
table and also a non parametric wilcoxon test. Any or all if required

of the programs in the group can be run for necessary outputs, Table XI.

ANALYSIS: Programs in this group are tagged analysis as they complete
the systems and processes of data descriptions. The programs include the
line fit for bivariate regression analysis, multivariate regression
analysis is one of the programs that use a combination of subprograms.

Table XI1 gives an example of a multiple regression analysis,
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TABLE X: PROBABILITIES A:ND SIGRIFICANCE TEST

1) o |

S RE ZERBSTIY = L9019
© 0 THE T-PROBABILITY = 05679
0 THE GAMA VALLE = 693147 R T

THE CHI-SQ PROBABILITY = 990015 .5

. mz&mgﬂ{mn’ . .95= 1.'%9 _:_ Lo — .

THE T-VALE = 1.8121

THE CHI-SQARE VAILE 1S 18,259

TE FVALE FR 10, 15 DERES OF FRIIDM = 2.54302

© TSTATISTICMEAN OF RPULATIOY)  ARLE XTo
MEAN Q7 NULL HYPOTHESTS = 518

SAFLE MEAN = 2.6
SPNYRD ERRR OF MEAN = .05

. T-STATISTIC =10308
;mm: CF FREEDM = 35

" THE, T-VALLE FOR ?BIIG’\:E(FW.EEH}H 202%3 _

95 % OAFIDENCE INTERVAL TR MAN =
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TABLE XII  MULTIPLE REGRESSION

1.26667

THE DINIEREFT 158,731

+ . THE RECRESSION QOFFFICIENT ARE

1.26667

SM OF SQUARES RESIDUAL IS 1.73033

SIM OF SUARES TORL IS 30

FITTED VAILES ~ RESIDIALS -

Y - 40002
6.3333 666666
4.8 2
BB -.9mR
10538 46668

A i T

- Dl



AIVA ON Y - 28 -

TABLE XIII ~ ANOVA ONi=WAY
ORE S IF M

TREAIMENTS 99.4286 2

69,7143
RESIDAL 70 1n
6.%%
TOTAL 169.429 13
F(2 341 )= 7.81224 -
TREATMENT MEAN SID ERRR
3 1.4564
7 1120
10 1009
OVERALL MEANS 7.4:286
TREAMNT 1
REPLICATE, CRSERVATION RESTDUAL
1 1 2
2 4 1
3 4 1
TREATMNT 2
REPLICATE. (BSERVATION RESIIUAL
1 3 4
2 6 4
3 7
4L 9
5 10
TREAMNT 3
REPLICATE. (BSERVATION RESIIUAL
1 6 %
2 8 2
310 0
4 1 1
5 1 2
6 13 3
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TABLE XTV: ANOVA TWO WAY

TRAMNTS 10,667 2 65338
ROKS 62 3 06667 1
. RSIIAL 4 6 6667
TORL - 1%.667 11

TREAMNISF( 2,6 =B
BEOKSF(3,6 )31
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They include all information required to run the package through.
A beginner may need to study the instructions thoroughly before running

the programs.

1. Sorting and filing of Data: Keyboard I if pressed accesses this

part of the programs. Data file creation, input of data, etc., are
enumerated., The data filed include those that may not'be often

required or those that may require little editing in future.

25 Sort—Rank: Keyboard 2 accesses this part of the program. It should
be noted that once the data have been filed, any part of the program
groups can be 'called' for execution and also any sub-program in

the group can also be used at will.
3. Descriptive: Keyboard 3 accesses this part of the program package.
L, Graphics: Keyboard I is required to access this program part.
5. Probfunc: Keyboard 5 is used.
6. Sigtest: Keyboard 6 is used.
T. Analysis: Keyboard T is used.
8. ©End: Pressing keyboard 8 terminates the programming.

This device coupled with adequate data filing techniques make
execution of programs very logical. It is therefore possible to run the
package just for one particular sub program say ranking and terminate the

programning immediately after that.

The essence of the menu device therefore is that the program package
offers a lot of programs commonly called a menu of which one is chosen at
a time, carried out and is followed by a command to return again to the
main menu. It is infact interesting in that each time the menu is
consulted, any desired sub program may be chosen or program execution

terminated.
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4.3 FILE HANDLING:

The Einstein Computer operates the commands create, open, close ete.,
to access discs for data storagq'etc. Such commands allow for reading
and writing from files, This technique has aided the program package
very adequately in that different files are created for different 'special'
analysis and once such data had been filed they can be calléd at any time
into the memory for usage. In analysis for example, data input for ANOVA 1
are quite different from those for ANOVA 2. Similarly, multiple regression
data input and quite different from those for line fit. Also, data origi-
nally can be paired and unpaired. Whatever the situation, the file creation
techniques are employed to store data separately in different files. Note

therefore is made of different file names when required for usage.

Example of these commands in the package are:-
1. 10 creat N FD¢ F¢ where Fg is the file name
20 PRINT ¥ FDS: 30 PRINT Nuevevseo

LO CLOSE

2. 10 OPEN N FDS: Fg 15 ON EOF GO TO ko
20 INPUT N FDg: 30 INPUT N.......

LO CLOSE

The reserved file handling commands generally acceptable to the

Einstein Computer include:-

DRIVE OPEN CREATE CLOSE
APPEND PRINT ¥ INPUT B INCH N

INCH ¥ (N)
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CHAPTER FIVE
CONCLUSTON

In the words of Professor ﬁ.J. Field, "in the absence of sophisticated
equipment for very high accuracy, utilize the existing equipment so far as
the accuracy obtained is sufficient for your needs". It is very pertinent
to apply always the economy of accuracy as a principle so as to save time,

cost and labour.

This statement has reminded one the old teaching method of using
"improvised equipment'" whenever funds may not be available for expensive
ones. Prof. Field suggests that in a developing country like Nigeriea
where facilities for repairs, rebuilt etc. are not excellent and where
communication is not very adequate, it is of utmost importance to make use
of available equipment possible the cheap ones which would give desirable

results when used.

By this suggestion, the writer has been encouraged to work on a micro
computer which not only uses BASIC - a common language but which is also
available in his place of work - Kaduna Polytechnic. This readily afords
one the opportunity to impart the knowledge to other students and to readily
make use of th- skills acquired while executing the project. Such a
unique privilege could have been difficult if the projects were carried
out on a computer main frame which is not available in Kaduna Polytechnic

and which in Ahmadu Bello University uses time sharing system.

Statistics has developed into varicus fields of studies that its
use is of very great importance from day to day. The computer package
such as this will surely alleviate some of the problems of statistical

analysis. Also, the development of these statistical concepts in

/continued.
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computer programs has greatly improved my knowledge of programming
particularly the BASIC language. Thenumerous problems encountered in
developing the programs have been very great challenges in appreciating the

great developments brought about by the computering.

A project of this sort therefore not only helps in developing
computer programs but is alsc a sure way of understanding basic concepts
in statistics and mathematics. The three or four in one approach to
a project development such as this affords one the opportunity of being
versatile. One really appreciates this challenge realising what the
role as a lecturer is in Kaduna Polytechnic (aa institution which offers
courses in multi-dimensional disciplines). And also what effective
contributions one can make to uphold its aims of achieving desired

goals in future.
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10 DER),Y(100) ,AL00) R(20,20) FE(195) JHUI00), 02, 2),S(120),1:(120) M(10),2(10,10) ,0(10, 10)
20 DIMI(10,10) F(40,30),p(10),o010, 101, 8208, J2a00) Re(105 05103, %5 (1008, ¥5:(100) .2 (105,G(100) )
30 VO 130:F0=1 WD 30:M0-5:H=20:F0=,95: 671 . JE-6:N3=0
40 QS:PRINL:PRINI"YEUNMBU! 'IMENU! 1!
S0 RRINI:RINT'O. IBER INSIRITIOS
60 PRET:PRINI'™ .. CREATDNG FILES
70 PRINT:PRINT'2. SIRTING A'D RAKING
80 PRINT:PRINT''3. [ESCRIPTIVE SIASTISTICS
90 PRINT:RINI'. GRS AD TARLES
100 PRINT:PRINT''S. FUNCTIONS @ IWERS:E FUNCTTONS(PROBABILITY)
110 PRINT: PRINTV 6. SIGNIFICANCE. TESTS
120 PRINT:PRINT''7. ANALYSIS
130 PRINT:PRINT"8.END
140 (N ERR Q01O 8560:PEM Exr Strirg
150 PRINT:PRINT'PRESS AN OF 0,1,2,3,4,5,6,7,8 YOU MAY REQUIRE"
160 ZAED: IFZ<48 (R2>56 THEN 160
170 (N 2-47 GOID 190, 260,930,1650,2170,4030,4710, 55300
180 BND
190 (LS:PRINT'FOLLOW INSTRUCTIONS CAREFULLY:ENTER YOLR DATA (ORPECILY:USE APPROPRIATE PROGRAMES!"";
200 PRINT"GRAPHIC DATA SUICH AS WINDOW WIDTH MARGIN,HEIGHT ETC ARE FDID!ALL ARE STORED (N DISC"
210 PRINT'™SCU CANNOT' RN BOTH FNS AND IW. NS TOGETHER.SD ALSD ANOVAT AND ANDVAZ .NOW YOLR NEELS'
220 PRINT"NOTE! L.DESCRIPTIVE GMPUTES FREENCY MAMIN,QUANTTLE, (ORRELATION. 2 GRAPHICS FUR GRARHE''
230 PRINI",SCATTER DIAGRAM, TWD-TAR, 3. PROBFUNC CCMRUTES BINDMIAL,NORVAL, T, GAMMA,CHILE PNS EIC
240 PRINT'%,SIGTEST OMPUTES T-TEST, T-STATS, GOV, INTERVAL, CHIFTT,CHITAB AND WILOOKIN TESIS'!
250 PRINT''S.ANMLYSIS PERFURS ADVAL ANOVA2 LINEFIT @ MLTIPLE RECRESSION.YOU CAN ALSD SOLVE B8
260 INPUTYARE DATA ALREADY FILED Y/N?'';F$:1F F$="Y"" THEN 610
270 INNUT'WILL YOU NEED TO QOMPUTE PROBABILITY  Y/N?'';T$:1F T$='N' QOIO 310
280 INUTENTER ND CF TRIALS © PROB";NI,P: INFUIMENTER THE Z VALLE';Z:INUIMENTER T VALLE';TO
290 INFUT'ENTER THE F VALLE AD DE3EFS (F FREEDIM'3F,K1,K2: INUPENTER SIMPSONS VALLES'';UD,NO, LD
300 INFUT"ENTER THE GAMMA ARGUMENT'' W
310 INUT'IO YOU REUIRE ANY (R ALL (F THE Z-,T=,(HI-,F- STASTISIIC Y/N";T$:1F T$='N" Q0ID 330
320 INPUT PROBABILITY, D/FREEDOM 3P0, K1 12
330 INPUTTO YOU NEED THE 2-48Y TARLE?'';TH: IF TH='N' THEN 390
30 INPUTMINAUT ND OF UNTTS,ROW NO,GOLLMN. ND' N, NT N2
350 INPUT'INFUT R$(1)";R$(1) s INPUT'TNPUT R$(2)'";R$(2) : INPUTINFUT C$(1)";C8(1) : INPUTVINPUTCS(2)"3C$(2)
360 PRINTVENTER PAIR OF DATA X,Y':FOR I=1 TO N:INPUT X$(1),Y$(1):NEXT I: DWUTV'DNAUT FILE NAME'';F$
370 QREATE F$,FU$: PRINTHFDS :PRINT N:PRINT N1 :PRINT N2:PRINT R$(1) :PRINT R$(2) :PRINT CH(1) :PRINT C$(2)
330 FURI=1TO N:PRINT X$(I):PRINT Y$(I):NEXT 1:(0H%
390 INUT'DO YOU NEED THE (HI-OONTIGRNDY  TARLE?'';T$:IF T$='W' QUIO 430
400 TNPUIMENTER ND (F ROW, (0L, "";N1,N2 : PRINT "ENTER EAH DATA'":FORI=1 TO NL:FOR J=1 TO 2
410 INPUT'INEUT FILE NAVE. "'3F%
420 CREATE F$,FD:PRINTHDS :PRINT’  NL:PRININZ:FUR I=1 TO NL:RR J=1 TO N2:PRINT O(1,J):Q05E
430 TNFUT'TD YOU REUIRE ANDVAT Y/N'5TS: IF T$=''N' QOIS0
40 INUTTYO OF TREATMENTS?' ;N1 FORT=1TONL s PRINT ' INPUT REPLICATE "3 14"OF TREATMENT N(''; 15"
450 FORT=1TO NL:FORJ=1 TO N(I) :PRINT"'INPUT DATA Z{(*';15",""5J5")"s :INPUT Z(1,J) :NEXT J:PRINT:NEXT 1
460 NPUMNAE (F DATAFILE?'';F%
470 (REATE F$,FD6 :PRINTHFDS :PRINT' NL:FOR I=1 TO NL:PRINT N(I):NXT 1
480 FRI=1 TO N(1):FR  J=1 TO N(I):PRINT Z(1,J) :NeXT' J:NEXT 1 :Q0HE
490 INFUT'WILL YOU REUIRE ANVA2 Y/N?'';T$: IF T$='N'" QUI0550
500 INUIMENTER NO OF BLOGKS,N) (F  TREATMENIS'';N1 N2
510 PRINT'FCR ANOVA? ENTER YOLR DATA':FR I=] TON1:RR J=1T0 N2:PRINI''INRUT 2("'315","5 051"
520 DNUTMNAE OF DATAFTLE?"';F$
530 (REATE F$,FD6: PRINTHFDS :PRINT NL:PRINT N2:FUR I=170 NL:FCR J=1 TO N2:PRINT Z(1,J):NEXT J:NEXT 1
0 QURE
S50 INUT'WILL YOU REUIRE METTFIT YA TS: IFTe=" W 3010 610
560 PRINI"MULTIFIT DAJA": INFUT'INFUT LNDT NO'N: INPUTYINAUT ND OF BENG';C:FOR 1=1TO N:
570 INUT'NAE OF DATAFTLE?':FS
580 AR I=1 TO N:FRR J=1TO C:INFUTZ(T,J): ¢ XT J:NEXT 1
530 CREATE F$,FD6 : PRINTHFDS : PRINT N:PRINTC:FIRI=1T0 N:PRINT Y(1):NXT 1
600 AO8E



AL

610 INFUIMARE THE DATA 1O HE ANLYSID Y/NZ'T1$:1F T$="N' QIO 4000
620 INPUT'ARE YULR DATA PAIRED (R UNPAIRED PAUZ';T$:1F 1%="¥"' QUIO 730
630 INUIMINAUT NO OF DATA,END PIS,QASSWIDIH N,L1,U1,D1";N,L1,U1,D1
640 INFUI"ARE YOLR DATA FILED Y/N?';T$:0F  T$="Y" QUIO 8%
650 AR I=1T0O N:PRINI"ENTER THE X("';1;")VALLE"; s INPUT X(1):NEXT 1
660 FOR 1=1T0 N:PRINT X(1);:NEXT 1
670 INPUIANY QORRECTION YES (R ND Y/N';F$:1F F$ ='N' GOTO 690
680 DPUMENTER THE WRONG ROW ND AND ‘THE (CRRECT' VALLE "' 1,K:X(1)=K:00T0 660
690 INFUI"INPUT FILE NAME';F$ ‘"
700 CREATE F$,FD6: PRINTHFTS : PRINT N
710 FR I=1 TO N:PRINT X(I1):NEXT 1:Q08
720 QOI0 840
730 INPUT"'INPUT NO DATA,NO CF DKTA IN EACH SET N,NL,N2'';N,N1,N2
740 INPUTVENTER END PTS FOR EACH SET 1,12,U1,12 AND CAJIDIH Di'';L1,12,U1,12,D1.
750 INPUTMARE THE DATA N DISC Y/N?';T$:1TF T$="%"" GOTC800
760 PRINI"ENTER YOLR DATA IN THE FORM X,Y'":AUR I=1TO N 2INPUT X(1),Y(I):NEXT 1°
770 INUI'NAE OF DATAFTLE?';F$
780 CREATE F$,FD : PRINTHDS : PRINT N
790 FCR I=1 TON:PRINT X(1):PRINT Y(I):NEXT 1:QL0BE
800 INUI"'INUT NAVE OF DATAFTLE?'';F$
810 CPEN F$,FD$:(N  EF QUIO 830
820 INPUIHFDS: INPUT N:FCR I=1T0 N:INPUT X(1):INPUT Y(I):NEXT I
830 Q08E Q010 920
&0 INUTFILE NAVE?'";F$
850 OPEN F$,FD$: ON EOF GOIO 870
860 INPUIHFDS: INFUT N:FCR T=1 TO N:INPUT X(1):NEXT 1
870 ABE
830 PRINT¥#1;"'THE DATA ARE'':PRINT ML$("-"',12)
890 FOR I=1TO N:PRINT X(1), :NEXTT :PRINTHO
900 INPUT"ANY CCRRECTICN YES (R NJ';T$:IF T$ ='N' QUI0 930
910 INUT"ENTER THE WRONG ROW ND AND THE QORRECT VALLE''; 1,K:X(1)<K :Q0TO 890
920 PRINT''THE PAIRED DATA ARE:"':PRINT' ML$("-",20) :FR I=1 TO N:PRINIX(I),Y(I):NEXT 1
930 INUI'REUIRE SCRIRANK? Y/N';T$: TFT$='N"' THEN 1650
%0 REMMXCHANGE SCRT AND RANKA
950 INPUT'DO YOU NEED RANKING Y/N?';T$: IF T$='N'" THEN 1350
960 FORI=1TO N:A(1)=X(I) :NEXT I
970 FR 1=1T0 N:W(I)=I
980 NEXT I
990 FR I=1T0 N-1
1000 J1=I
1010 KR J=I+1 TON
1020 IFA(J)>=A(JL)YTHENLO4O
1030 J1=J
1040 NEXT J
1050 IFJ1=1 THN 1120
1060 W-A(I)
1070 A(T)=A(J1)
1080 A(JL)4
1090 Wi<W(1)
1100 W(I)<(J1)
1110 W(J1)=dL
1120 NXT 1
110 RR I=1T0 N
1140 RE(W(I))=1
1150 NEXT 1
1160 AR I=1 TO N1
1170 Ti=1
1180 T2=RE(W(1))
1190 IF A(I+1) <> A(1) THN 1250
1200 T1=T1+1



1210 12-T2REW( 141) ) 27
1220 1=1+1

1290 IF  1=N THEN 1290
1240 QUI0 1190

125 IF Ti=1 THEN 1290
1260 AR J=(1+1-T1)10 1
1270 RE(W(J))=T2/T1
1250 NEXT J

1290 NEXT 1 '

1300 PRINT#1 ;"' THE SCRIED AND RANKED VALLES ARE '

1310 AR 1=1 TN

1320 PRINT'"WALLE' s TAB(7) SA(T) 3" RANK" TAB(17)RE(W(I));

1330 PRINT:NEXT 1:PRINTHO

130 REMEQUIGE R

1350 INFUT'IO YU REUIRE QUECKSIRT /N T$: IF 1$="" THEN 1650
1360 D=10:K=1:L=1:R=N

1370 IF R-1+1>D THEN 139)

1380 OBBLS80: @0 1550

1390 I=L:J=R:W=RD(1 ¥ (R-L)H0. Sew=INT(WHL) :F=X(W)

1400 TFX(1)>=F THEN 1420

1410 I=1+1:G0I0 140

1420 TFX(J)<=F THEN 1440

1430 J=1:Q010 1420

1440 TFT>J THEN 1460

1450 WX (1) :2X(1)=X(J) X (D)= T=1+1 :J=)-1

1460 IFI<=] THEN 1400

1470 IFJ-1>=R-I THEN 1510

1480 TFI>=R THEN1SOD

1490 HK)=1 :K=i#1 :H)=R:K=K+1

1500 R=J:A0I0 1540

1510 IFL=JIHEN 1530

1520 H(K)=L:K=K+1 :H(K)=J:K=K+1

1530 L+

1540 TFLR THN 1390

1550 IFK<=1 THEN 1570

1560 KeK-1 :RH(K) :K=K-1 :1-H(K) Q0101370

1570 PRINTHL;"THE SORTED DATA ARZ:FUR I=1 TO N:PRINT X(I),:NEXT I1:Q0I0 40
1580 PRINTHO:FCRI=L TOR-1:K1=I

1590 RRJ=I+1 TO R:IFX(J)>=X(K1 )THEN 1610

1600 Kl=J .

1610 NEXT' J

1620 IF Ki=I THEN 1640

1630 WX (1) :X(1)=X(K1) X (K1)

1640 NEXT 1 :REILRN

1650 INUT *REUIRE CESCRIPT Y/N'TS:IF T8<'IV' THEN 2170

1660 DNFUT'DO YOU - WANT TO KNOW THE MAX/MINVALLES YfN';’I$

1670 IFT$='W"' THN 1770

1680 Ji=1:1:0

1690 L=0:V0=90 FRI=1TO VO:FE(T )=0:NEXT 1

1700 AR I=1TO N

1710 13=X(1):U <X(1):FRI=1 TO N -~
1720 IF X(1)<L3 THEN 13=X(1)

1730 IF X(I)»U THN U =X(1)

1740 NEXTI

1750 PRINTH#1;""THE MIN NO IS:'';13

1760 PRINI'THE MAX ND IS:"";U:PRINTHO

1770 INPUTYARE YOU INTERESTED IN MEAN AND VARIANCE'';TS: IF T='N' THEN 1810
1780 T=0:FR I=1TO N:T=T+X(I):NEXT 1

1790 M=TANT=0:RRI=1TO Nel=X(T )-M: T=TH3:NEXT 1

1800 V=T/N-1:PRINTHL ;" THE MEAN OF  THE DATA IS:"';M:PRINTV'THE VARIANCE, 1S:";V:PRINTHO
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1900 V=IACLPRINGE ' THE. MNS (F  THE DATA 1S:" PRI IHE VARIANDE 182"V PRINIAO
1810 TNUTIVARE, YOU INIERESTED IN SRITNG YA T$:IF Te="t¢' THN 190
1820 AR 1=1T0 N1
1830 J1=1
180 RRJ=1+1 TN
1850 IFX(J)>=X(J1)THEN 1870
1850 J1=J
1870 NEXT J
1890 IFJ1=] THN 1920
1890 WeX(1)
1900 X(1)=X(J1)
1910 X(J1)
1920 NEXTI
1930 PRINT#1 ;"' THE SCRTED DATA ARE':FCR I=1 TO N:PRINT X(I), :NEXT I:PRINTHO
19450 INUT'TO YU NIFD THE FREQUENCIES YN TS IFTS='"N' THEN 2090
1950 RRI=1T0 N:K=X(1):FEK)=FE(K)+1
1960 IF FE(K)>=1 THEN Y(L)K
1970 TF FE(K)>=2 THN 19300SE L-l#1
1980 L-L:NEXT I
1990 C-L:PRINT¥1;"'THE DATA AND FREQ.ARE'
2000 FRL=010 C-1
2010 W=Y(L) :PRINT W,FE(W) :NEXT' L
220 PRINT'THE TOTAL NO QASSES 1S''sC
2030 PRINTHO: INPUT' DD YOU NEFD THE  QUANTILES YAN';T$: IF T$='N"' Q01O 2070
2040 S=X(1) :H=X(N)
2050 Q4:FRP=1TO 3:J1=INI'(PAV/Q)+1 : 2=N-INT( (QPYV/Q) 2(E(0)=(X(J1)+X(J2) )/2:E(P)=E(0) :NEXTP
2060 PRINTH1 ;"SAPLE SIZE';TAB(22) ;N:PRINT' MEDIAN ' TAB(22) ;(E(2) : PRINI"QUARTILES" ;(E(1) s TAB(29) 3(EA3)
2070 PRINTHO: INUT'TD  YQU REUIRE QURRELATION (CEFFICIENT Y/AN';T$
2080 TFT$="N"' THINZ170
2090 T1=0:T2=0:FCR  I=1 TO N:T1=T1+X(1):T2=T2+Y(T) :NEXT 1:M1=T1/N:M2=T2/N
2100 T1=0:T2=0:T3=0:FR T=1 TON:WL=X(1)-ML 3 2=Y (T )-M2; T1=T1 AN A : T2=T2 QAL : TI=THWIHD :NEXT 1
2110 SU(1,1)=T1:90(2,2)=12:80(1,2)=T3:90(2,1)=T3:R=8U(1,2) /SR(SU(1,1)*9U(2,2) )
2120 PRINI¥1;""THE FIRST SIM OF SQUARES 1S:";T1
21730 PRINI'THE SEOOND SIM (F SUARES 1S:";T2
2140 PRINT'THE PRODICT  1S:'T3
él% PRINI"THE  QORRELATION (CEFFICIENT IS:";R:PRINT¥O
REMESTEMPLOT*
2170 INPUT' REBUIRE GRAPHICS Y/N';TS: IFTS="N'" THEN 4030
2180 REMXINPUT:DATA A(. )IN ASCENDING CROER¥
2190 REMDATA INTEGERS,NOT MRE THAN 3 DIG TS
2200 REMMOFR ENCPOINT L1,0LASS WIDIH Di*
2210 REMAD (F DATA N*
2220 INU'INPUT DO YOU REUIRE STEMPLOT Y/N';T$: IF T$='N'" THEN 28%0)
2% PRINTH1 ;" THE STRVPLOT - PRINMLS (-, 12)
2240 FORI=1TO N:A(T)=X(I):NXT 1
w A&ll "
260 1111
2270 12-11+D1
2280 KR I=1 TON
290 W=A(T)
2300 WL=10¥INT(W/10)
2310 14=SIR$ (W)
2320 IF W<I2 THN 2390
2330 W2=INT(11/10)
2%0 PRINIW2;TAB(3) 3 "™';A8
2350 1=12
2360 12=114D1
2370 A$'" 1
2390 TF W11 THN 2330
2390 AB=ASHS
240 NEXT 1

-
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2410 T1=INT(11/10)

2420 PRINT I1;TAB(3); "*';A$:FRINTHO

2430 INUT '10  YOU RHUIRE BOXPLOT YN T$:IF T$='N' THN 2830
240 REMFINFUT:SIX-NMEER SIMARY, N, 1%

2450 REMQY(1),Q(2),Q(3),U

2460 REM* WINDOW WIDTH WO;ENDROINTS L1, T1%
2470 REMRONDING PARAETER FO

280 REAVARIARLFS: 1,P,S1%

2490 FO=1

2500 DEF FNP(X)=INT(ST*(X-11))+1

2510 DEF FNR(X)=INT(X*(10470)40. 5)/(100)
2520 QE(0)=L3

2530 El4)=U

2540 S1=W0/(U1-.1)

2550 PRINTH1;"BOKPLOT DIARAM ':PRINIMLS('“",15)
2560 PRINT'N='";N

2S0RR I0TO 4

2580 P(1)=NP(CQE(T))

2590 GE(D=FNR(IE(T))

2600 PRINT TAB(P(1)-1)3E(1);

2610 NEXT 1

2620 PRINT

2630 PRINT

2640 PRINT TAB(P(1));

2650 FR  I=P(1) TO P(3)

2660 PRINI'-"";

2670 NEXT 1

2680 PRINT

2690 PRINI' TAB(P(1));"'I';TAB(P(3));"I"!

2700 PRINT TAB(P(0))3"("";

2710 KR I=P(0)+1 TO P(1)

2720 FRINT"";

2730 NEXT 1

2740 PRINT TAB(P(2)) ;""" ;TAB(P(3) ) ;

2750 RR 1=P(3) TO P(4)-1

2760 PRINI'"";

2770 NEXT 1

2780 PRINT'")"
© 2790 PRINT TAB(P(1)) ;"' T";TAB(P(3)) ;"""

2800 PRINT TAB(P(1))

2810 FR I=P(1) TO P(3)

2820 PRINI'™"'; :NEXT T:PRINI"' "':PRINTHO

2830 PRINT:PRINT: INFUT'TO YQU HISTIRAM Y/N';T$:IF T8='N' QUI0 2970
280 DFF ANR(X)=INT(X*(10570)+.5)/ (10570)

2850 PRINT# ;" HISTOGRAM ':PRINIMLS("-",9)

2860 FR 1=1TO Naw=(X(1)-114D1 ) /D1 ;W=INI(W) : FE(W)=FE(W)+1 :NEXT T:L=INT((U1-11)/D1)+1
B0RR Is1TOL

2800 W=L1+(1-1)*D1

2890 WFNR(W)

2900 PRINTW;"=""; TAB(MD) ;'T"";

2910 IF FE(I) =0 THN 2950

2920 FCRJ=1 TO FE(T)

2930 PRINT """,

290 NEXT' J

2950 PRINT

2960 NEXT 1:PRINIHO

2970 INUT'ID YOU  REUIRE FREIENCY TARLE Y/N';TS: IF “[$="N" QIO 3220
2630 REMFRALENCY TABLE WITH QUTRUT

2990 REMMINFUTTTTLE OF DATA  TH;NOCF DATA N«
000 REMDATA X(.),FND FOINIS;LOER L1,UPPER UL*



ho

3010 REM *AASS WIDIH  DI*

20 REM WARIABLES:C,1,11,12,W*

3080 PRINTHL;""THE  FREQUENCY TABLE:"":PRINDMLLS("',20)
40 G=INI( (U1-11)/D1)+1

AR I=110C

3060 FE(I)=0

3070 NeXTT

3080 REM ONSTRICIS  TARLE

3090 ARI=1TO N

3100 We(X(1)-114D1)/D1

3110 W=INT(W)

3120 FE(W)=FE(W)+1

3130 NEXT 1

3140 ReM PRINIS  TARLE

3150 PRINT'INTERVAL!'TAB(18) ;' FREQLENCY"!
3160 PRINI '

3170 AR I=110 G

3180 I1=L1+D1*(1-1)

3190 I2=11+1

3200 PRINT 11;"<=X<";12,FE(T)

3210 NEXT 1:PRINIFO

3220 INFUT'DO YOU REUIRE  SCATTER DIAGRAM Y/N';T$:IF T$=''N' QOIO 3700
3230 REMYINFUT:DATA X(.),Y(.) NO.OF  DATA N*
240 REMMOFR ENDPOINTS L1,12,UPPER  ENDROINIS UL, L%
3250 REMAIINDOW WIDTH WO,HEICHT HO,MARGIN MO¥
60 REMWVARIARLES:HI, 1,J,S1,52, W1 W2, W3*
270 St=(W0-1)/(U1-11)

380 2=(H-1)/(R42)

3290 REM FORYS FREJENCY TAHLE

330 AR I=1 TOW

BIOFAR 1 TOHD

3320 F(1,J)=0

3330 NEXT J

3O NXT 1

BOFARI=1T0 N

3360 Wi=(X(1)-11)*S1+1

3370 W2=(Y(I)-12)*s241

3330 W=INT(W1+0.5)

339 W2=INT(W2+0. 5)

F0 FWL,W2)=F(W1L,W2)+1

10 NEXT 1

¥20 PRINTH1;"'SCATTER DIAGRAM:"':PRINIML$("-"',14)
3430 PRINILZ;

W0 Hi=HDHL

50 AR J=1 TO HO

%60 IF JHD THEN 3480

3470 FRINILZ2;

80 PRINT TAB(MD) ;"' T';

FORR I=1 TOW

3500 W3=#(1,H1-J)

3510 IF W3<=0 THEN3SG0

3520 IF W31 THEN 3550

3530 PRINT TAB(M+1)3"™"";

30 QIO 3560

3550 PRINT TAB(MO+1);W3;

3560 NEXT I

3570 PRINT

3580 NEXT J

3590 PRINT  TAB(MD) ;'3

FOAR =1 T0 W



k1

310 PRINT™";

3620 NEXT 1

3630 PRINTHO

340 REMRXTLWD AR

3650 REMTWOARY TARLE WITH QUIPUT*

660 REMFINAUTTITIE (F DATA  T$,ND OF INITS N«

3670 REMAATA  X5(.),Y$(. ) sIESCRIPICRS,ROW R$(. )%

3650 REMACOLIMY CS(.) N0 OF  ROWS NILNOOF QUM N2*

3690 REM TOTALS,ROW R(. ) ,QOLIMN C(. ) MARGIN  MD*

3700 INPUT'ID YOU NEED TO MKE A2-WAY TARLE  Y/N';T$:TF T$='N' THEN 4030

3710 INFUT"'INUT FILE NAME'';F$

3720 CPENFS, FD$:ON HOF QOTOR750

3730 INPUTHEDS: INPUT N: INPUT N1L: INPUT N2: INPUT R$(1) : INPUTR$(2) : INPUTCH (1) : INPUTCH(2)
3740 KR T=1TO N:INPUT X$(I) :INPUT Y$(I):NEXT 1

3750 ArS ‘

IO FRRK=1TO N

3770 AR T=1 TO NL

80 IF XSK)=R$(1) THN 3810

3790 NEXT 1

3800 QOIOB’0

BIORAR J=1 TO N

3820 TF Y$(K)=C$(J) THEN 3870

3830 NEXT J

30 PRINERRR  IN DATA.  TTEMYR

3850 GO0 3900

3860 REM AOMIATE

3870 RE(I)=RE(1)+1

3880 C(J)=C(J)+1

3890 F(1,0)=F(1,J)+1

3900 NEXT K

910 M PRINI TARLE

3920 PRINTH1;" " TWO-WAY TABLE:" :PRINIMLS$("-"",12)

3930 PRINT

3%0 PRINT TAB(MD+1) ;C8(1) s TAB(2%MD+2) ;C$(2) s TAB(34¥D+6) ;"' TOTAL

3950 PRINT

ORR Is1T0 2 '

3970 PRINT' R$(T) ;TAB(MOH1) 3R (1,1) s TAB(240+1 ) ;F(1,2) s TAB( D) sRE(T)

3980 PRINT

3990 NEXT 1

4000 PRINT ""TOTAL!'; TAB(MD#1) ;C(1) s TAB(2%041 ) sC(2) s TAB(3ADH6) 3N

4010 PRINTHO

4000 REMFPROBABILITY FUNCTIONS*

4030 INPUIMREUIRE PROBENC Y/N';T$: IF T$="N'"THN 4710

4040 INPUTHAVE, YOU QCMPUTED THE PROBABILITY Y/N';T$: IF T$=""' QUIO 4090

4050 INPUI'DD YOU  WANT TO USE BINMIAL DIST.FOR YOLR PROBABILITY Y/N';T$:IF TH='N' GUIO 4090
060 Q1P :WQINT:P(0)=W:N1=NT+1

4070 FCR 1=1T0 NI':W=(NL-1)*P4J/ (T%Q) :P(1)=W:NEXT I

4080 PRINTH1;""THE BINMIAL PROPABILITIES ARE:'':FCR T=0T0 NT:PRINT P(I):NEXTT:PRINTHO
4000 INUT'DO  YOU RBUIRE THE NCRVMAL DISTRIBUTION Y/N';T$:TF TH="N'GOTO 4180

4100 INPUT "10 YOU WANT THE  PROBABILITY (R Z VALLE P/Z";T$:IFT$="Z"THN 4140

4110 A1=0,196854:A2-0.1151%:A3=0.0003 : 440019527 :W=ABS (Z) :PO=1 W (A1 W A2+ (AZHFAL ) ) )
4120 POPOZ:P0-1-0.5/P0: P00, 5+(PO-0, 5)*GN(Z)

4130 PRINTHL ;"' THE Z-PROBABITY =:"';PO: PRINTHO:Q0I0 4180

4140 A1=2.30753:A2=0.27061 :A3=0.99229: A+=0, 00481

4150 Q0=0, 5-ABS(F0-0.5)

4160 W=SR(-2AN(QD) ) :WL=AT+A2A:WD=1 W (ATHWAS )

4170 ZAFWIAR : Z=2*N(PO-0. 5) :PRINTH1 ;' THE Z-VALLE FCR PROBABILITY :'';PO;"'=""3Z: PRINTHO
4180 INUT'DO YOU REQUIRE THE  T-VALLE Y/N';T$: IFTS='N" THNGI0

4190 INAUT'TD YOU WANT THE T-PROBAB.CRIVALLE, P/T  "';Y$:1F Y8=""1"" THENU260

4200 A1=0.36338023:W=ATN(TO/SR(K1 ) ) :S0-SIN(W) :Q0=Q08 (W) :W1 =K 1-2%INT(K1/2 ) : TFW1=0 THEN 4220
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4210 1= IFK1=1 THIG240:T=80°C0: TI=T1+T: IF Kl=3 THIGA0: J1=0:02=1 :K2=(K1~3) /2:00T062 %)
4220 T1=80:1F K1=2 THN 4250: T=80:1=-1 : 2-0:K2=(K1-2) /2
4230 FR I=1 TO K2: M =J142: 20242 T=TAQAR A1 /02 Ti=11+T:NeXd 1
L2040 TI=T1(1-A1%41)
4250 PO=0,5%(1+T1) :PRINTH1 ;""THE T-PRCPABILITY =:'";PO: PRINTHO:GUIOA0
4260 ABBA670
4270 W=2X(1+2/(1+8%1) )
4280 TOKI*(EXP(WAY/KI )-1) :TOSR(T0)
4290 PRINTHL ;" THE T-VALLE = "3 TO:PRINTHO .
4300 PRINI"NOTE:YOU NEED GAMMA. FUNCTION FOR CHT SUARE. VALLEY
4310 INPUTTARE YOU - EVALLISTING THE GAMMA FUNTION Y/N?'';T$: IF T$='N' QUIO 440
4320 @BIA30:Q0I0 4400
433 G1=0
430 WAL
4350 TFk=0 QOI0 4370
4360 G1=GI+IN(W) 20010 430
4370 TF W=0 THEN 4390
4380 G1=G140, 572364
4390 PRINT#L;'"THE GAMHA VALLE = "';G1:PRINTHO:RETURN
4400 INPUT'D0 YOU WANT PROBABILITY BY SIMPSIN'S RULE Y/N';T$:IF T$='N' THEN 4460
4410 PRINT "OU NEED TO DEFINE YOLR - FUNCTIONLASK. FOR HELP IF NECESSARY"!
4420 TEF ENP(X) =0, SARAR-54K+14
4430 D1=(U0H.0) Nz PO=0: WO=FNP(LD)
&40 FOR T=1T0 ND:MWL=FNP(LO#0, 5401 ) :LOL 04D :W2<FNP(L0) s POPOSDI* (WAL AL ) /6 :WOSW2 : NEXT T
4450 PRINTHL ;" THE SIMPSCNPROBABILITY = ";P0/1000 :PRINTHO
4460 INPUTYARE, YOU INTERESTED IN CHI-SQUARE VALLE Y/N';T$: IF TS='N'"THEN 4560
4470 TNPUT'DD YOU WANT THE PROBABILITY (R THE (HI-SQUARE VALLE P/C?;Y$:IF Y$=''C' THEN 4540
L480 WL=0. 542 :K1=0. 551 :W=K1+1 :008B 4330:G2=0:A2-FXP(KIM N(WL )-G1l-W1 ) : TF A2<0 THENGS2)
4490 T=1 :GR=1 :K=K1
4500 KoL TTHNL /K :G2-G2+T

4510 IF T/G2>1.06-6 THEN 4500
45%) PRG2AA2
4530 PRINT¥L; "'THE CHI-SQ PROBABILITY ="';PO:PRINT#O: GOTO 4560
450 QBB 4670:A1=2/ (K1) :W=1-A1+ZA SR (AL ) :X2=K1*(W3)
4550 PRINT¥1 ;"' THE CHI-SQUARE VALLE 1S'';X2:PRINTHO
4560 TNUT'DO YOU - ALSD NEED THE F-VALLES Y/N':T$:IF T$<'N'THN 4710
4570 INPUTINRUT D0 YOU REUIRE THE PRORABILITY (R F-VALLE P/F;Y$:IF Y$='F'IHN 4630
4580 Al=2/(PKL) :A2=2/ (PR W% (1/3) WL AT AFA2-] WRAZHHIAL : Z-4WL /SR (W)
4590 TFK2>3 THNGOOD: Z=2%(140.0B*(Zis) | (K253))
4600 Al=0,19685:A2=0,1151%:A5=0. 0003 :44=0.019527 :W=ARS(Z)
4610 PO=1AF(ALAF(AZAF(AIWPNG) ) ) sPO-POYA: PO=1-0, 5/P0:PO=. 5+(PO-0. 5483N(Z)
4620 PRINTH1 ;"' THE F-PROBABILITY IS'';PO:PRINTHO:Q0I0 4710
4670 TBUBA6/0:A2=2/ (FP42) :A1=2/(FK1)
L0 WeZXT AL =1+A2%(A240-2 ) sWR=AL+A2-ATHAD -1 :WB=1+ATH(A1-42) (WS R (WA L-WIAB)
4650 F=(Wirti2) ML =3
4660 PRINTHL;"THE F-VALLE  FUR "jK1M,":K2; " THOREES (F FREFIXM = "3F:PRINTHO:Q0I0 4710
4670 Al=2.30753:A2-0,27061 :A3=0,99229:A=0, 0481
4680 QD=0. 5-ABS(F0-0.5)
4690 WSR(=ZMNIQD) ) :W1=A1+AZRWD=1 P (ATHFA; )
4700 ZAHA M2 :Z=2*SN(PO-0.5) :RETURN
4710 INUI"REUIRE SIGIEST Y/N';T$:1F T$='N" THNGS30
4720 TNPUT'T0 YOU WANT THE T=TEST YN TS: IFTS<'N' THEN 4810
4730 Ne36:Me2.6:V=090:MD=518:M1=5:M2=3:N1=10:N2=15:V1=4:V2=7 :PFO=,95
4740 SERV/N) :TO=(MMD) /S : PRINIXS :PRINT
4750 PRINTH1 ;' T-STATISTIC(MEAN OF PCPULATICN)"':PRINT
4760 PRINI'MEAN (N ML HYROTHESIS = "';M):PRINT
4770 PRINIMSAMPLE, MEAN ="*;M:PRINT
4780 PRINT'SIANDARD ERROR OF  MEAN ='';S:PRINT
4790 PRINT"'T-SIATISTIC ="';TO:PRINT
4300 PRINT'TEREE (F FREFIDXM ='';N-1 :PRINT:PRINTHO
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4810 TNPUIPARE YOU INTERESTFD IN T-STASTISTIC CFUNPATRET SAPLES YAT'; 1%
420 TF T$="W"' Q010 4560

4830 K1=N14AD-2 4= (N1-1 "471 4 (N2-1 )2

LR VAR WS RIVINLV/AR)  TO=(ML2) A :

4850 PRINI¥1 ;'"THE T-VALLE FCR "';K1;"UTREE (F FREFIIM = "';TO:PRINTHO
4560 TUMID YOU NED THE (OFTDENCE TNTERVAL YA TS:IF T8='N' THN 4920
4870 A1=2.30753:A2-0,27061 :A3=0, 99229:44=0 . 0481 : Q00 5-ARS(FO-0. 5) :W=SR(-24N(QD) )
4830 Z=ZFSRUPO-0.5) WX (142/ (14851 ) ) s TOSI* EXP(WAI/KL ) -1) : TO-SR(TO)
4890 S=SR(VAN) : T1M-TOS: T2 TS =100

4900 PRINT#1;ABS(W) ;'% QONFTDENCE, INTERVAL FUR MEAN = "

4910 PRINT'("'T13","312;")" s PRINTHO

4920 INPUT'T0 YOU NEED THE CHI-SQFTT Y/N';TH: TF TS='"N"' THN 5090

4930 T1=0:T2=0:C=N

490 FR  1=1T0 C:T1=T1+X(1) : T2=T2+Y(1) :NeXTT

4950 TF ABS(T1-12)>0.5 THEN 50D

4960 PRINTH1;"'SIM OF (BSERVED FREQUENCIES = '':T1

4970 PRINT "SIM OF EXPECTED FREQENCIES = ';T2

4980 QOTO 5000

4990 PRINT'CHI-SUARE. IMPCSSTRLE ' :Q0T0R00

000 X2=0:FR I=1T0 Cal=Y(1) M2=X(1)-W1

5010 IFWD=5 THEN 5030 i
5020 PRINT"'SMALL EXPECTED FREQENCIES E';15")=""3Y(1)

5030 Wk 242 AL 2 JE(T )=4d: X2=3240:NEXT 1

5040 K1=C-1-NG:PRINI'"THREE (F FREEIM 1S'3K1

5050 PRINT'CPSERVED "3 TAB(11) 3 EXPECTED s TAB(22) 3" 2-COMAONENT!

5060 AR I=1 TOC

SO70 PRINT TAB(4) ;X(1) sTAB(14) sY (1) JTAR(26) s JE(T ) NEXT T

5080 PRINI''THE (HI-SQUARE VALLE 1S'';X2:PRINTHO

5090 INPUT'INPUT DO YOU NEED CHI-SQ-TABLE YA T$: TF T$="N"' QOIO 5320
5100 INFUT'INAUT FILE NAVEY';F$

5110 CPEN F$,FD$:(N BF @OI05130

5120 INPUTHFDS: INPUINT < INPUTNZ : FORT=1TO N1 :FORJ=1TON2 : INFUT O(1,J) :NEXT J:NEXT1
5130 QU6

5140 AR TO N2:C(J)=0:NEXT J

5150 T=0:FRI=1 TO N1:T1=0

5160 FORJ=1TONZ :w=O(1,J ) s T1=T1 48 T=T+W:C(J)=C(J)#:NEXT  J

5170 RE(I)=T1:NEXT 1

5180 FORI=1TO N1 :W=RE(T)/T _

5190 FORJ=1TONZ ;W1 =W¥C(J) (E(T,0) L : IF WI>S THEN 5220

5200 FRINTH#1 ;"' THE CHI-SQ-TARLE '':PRINIML$('-",16)

5210 PRINT#1 3"'SLL EXPECTED  FRELBNCIES E("'315","5J5")=""E(1,0)

5220 NEXT J:NEXT 1

52%0 X2-0:R I=1 TORL:FAR  J=1 T2

5240 WI=E(1,J) 2=0(1,J )41 WX 2 AN

5250 J(I,J)=W: 23240 NEXT J:NEXT 1

5260 K1=(N1-1)*(N2-1)

5270 FRINI'DEREE  OF FREDXM IS "KL

5280 PRINT'CRSFRVEDY ' TAB(12) 3 EXPECTELY "5 TAR(26 ) 5 2-COMPONENT

5290 FCR 1=1T0 N1:F(R J=1 TO N2

5300 PRINT O(1,J) sTAB(15) 3E(1,J0) s TAB(28) 5J(1,J) :NEXT J:NEXT 1

5310 FRINT"'THE CHI-SQUARE VALLE IS "';X2:PRINTHO

5320 INUT'DO YOU REUIRE WILOOKN TEST Y/N'T$:IF T$="N' THEN 5580
5330 FOR T=1TO N:G(I)=X(I):H(I)=Y(I):NEXT I

530 NO=0:FR I=1 TO N:W-G(T)-H(T)

5350 TFWO0 THN 5390

5360 ND=ND#1

5370 X(I)=1E38

5330 QOI0 5400

5390 X(I)=ABRS(W)

5400 W)
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S410 NEXT 1

20 FRI=TTN: T1=0:T2=045X(1):AR  J=1 TON

30 TFA(IPAWTHN %480

S0 TFX()) 4 THNSAT0

A0 T2=T2+1

5460 QOI0 5480

S470 T1=T1+1

5480 NEXT J

5490 RE(1)=T1+(T2+1)/2:NXT" 1

5500 T=0:N1=0:FR 1=1T0 N:IF  W(1)><0) THN 5530

5510 Ni=N1+1

5520 T=T+RE(])

5530 NEXT' 1

5540 N2=N-ND:NG=DDA (N2+1 ) /s :WB=NBA (N2 40 2+1 ) /62 2=(T-)3) /SR (WB3) 3 /7Y
5550 PRINTH ;'LARGE. SAVPLE. STATISTIC = ;2

5560 PRINT''THE WILQOKN STATISTIC = ";T:PRLNIH)

5570 REMaNVAL #ox

5580 INPUT'RBUIRE ANALYSIS Y (R N7T$:1F T3='N' THN 40
5590 REMFINPUT:DATA Z(. 3., (TREADMENTS*REPLICATES )*

5600 REMANT TREATMENTS, N(T)REPLICATES (F TREATVENTS I*

5610 INPUTINPUT' [0 YOU NEED THE (NE WAY ANALYSTS Y/N'3TS:IF T$='N'" QOTO-6330 =5

Sw=

5620 REMWVARIABLES:F, 1,J,K1 K2, M,N,S1,92, T, T1,T2,W *
%30 INUMNAE CF FILE?;F$

5640 OPFNFS,FDS:ON BXF QOTO6A0

5650 INPUTHTS: TNPUT N1L:FOR 1=170 NL: INPUT N(T):NEXT 1:
5660 AORE

5670 FO4

5630 REM CALOLATES MEANS

5690 N0

5700 T=0

S0 AR I=1 TON

5720 T1=0

5790 FOR J=1TON(1)

5740 T=T1+2(1,J)

5750 NEXT )

5760 M(1)=TI/N(I)

5770 T=T+T1

5780 NNN(I)

5790 NEXT 1

5900 M<T/N

5310 REMCAIQLATES SIMS (F SQARES

5820 S1=0:52=0

SBPRAR =1 TON

S840 T2<0

5850 AR J=1 TO N(1)

5860 WZ(1,J)-M(1)

S870 T2=T24¥4

5890 R(1,J)=W

5890 NEXT J

5300 S2=82+T2

5910 WeM(1)-M

5920 S1=S14N(1 Y434

5930 NEXT 1

50 DEF AR =INT(X*(1050)+0.5)/ (1040)
5950 K1=N1-1

S960) K2<N-N1

5970 PRINTH1 ;" ANDVA CNE-WAY'':PRINIMLLS (""", 14)
5990 PRINT

5990 PRINT"'SOURCEY'TAB(11) "S5 s TAR(21 ) ;' TF s TAB(27) 3 MS"
00 PRINT



hs

6010 mw'mmwrs" TAR(11) 3FNR(SE) ;TAB(21) K1
6020 PRINT TAB(27) ;AR{S1/K1)

600 PRINT'RESTTLAL: TTAB(11 )3 ENR(S2 ) TAB(21 ) K2 :
6040 PRINT TAR(27) ;RR(S2/K2)
6050 PRINT' IomlJ"DfsB(n) FN{(SHSZ) TﬁB(Zl) N»1 B
6070 F=(SIAL )}/ (S2/K2) ER
m PRINT"F(",KI M II [Q li)nll -.
600 RM TARLE OF MEANS . T
6100 PRINT -

6110 mwmmmsmm Co T e e
6120 PRINT o T I
610 KR 1<l TON O
6140 WIR(S2/(N(1)%2)) - U O Y VPR
6150 PRINTTAB(6) ;TAR(12) ; N(M(I)}mtzo) Em{m TP T SR
6160 NEXT' 1 o S T
6170 PRINT "OVERALL MEANG';ANR(M) ©~  © FE
6180 RAM PRINT TALES OF RESIDUALS e - L

6190 FARI=1 TO NL:PRINTHO

6200 PRINT: PRINT: PRINT FRESS smaa—&momnmr:
610 ZKEID:IF ZOoR THN 6210

"6220 PRINT:PRINT:PRINTH1 ;"TREATMENT ;1

6240 PRINT'REPLICATE, CESERVATICN RESIDUAL!
6250 AR J=1 TO N(1)

" 6270 REMARNDVAZY
" 6280 REMSSANALYSTS OF VARTANCE(TWO-WAY )

€260 PRINT AB6) . THBI12) 2(1,); THBI26)R(1,) :NEXT JHHEXT LPRINFO S

6250 ROFINULDADLS. . ), (READNISHLOOSI* PR
- 6300 RN TREATMENTS NZHL OO -
« 6310 REWROLNDRG PARAVETER FO¥

" 600 REMARIABLES L F2,1,) K12 O MN,S1,62 53, T, L -

4 6330 TNUT'D YU RELTRE THE 240 ANALYSIS Y/N ,T$ IF T$=‘N" THEN 7220

630 INUTNAE (F  FILE';FS$

© 6350 CPEN F$,FD$:QNEF QOTOB370 : ' I
. -G%OHHWMTM INPUT NZ:RCR I_ﬂommu-ﬂommztl.nmJMI -
- 6370 QUEE : o o

- 6080 FO=%

" 6390 FR J=1T0 N2

6400 T(J)=0
| 6410 NEXT J
G010
- 6430 FRI-ITKNL
B T

" B0 FRFL O N2

L 640 We2(T,)

_.__',-j .: {- &m T=T+w o N .‘ L
s GBOTIETIAY o
R 412 §] T(D=T(IH -~ f:'.""':-l o

. :l;: - 6510 M(I)=T1/™2

< 690 NEXT 1

T 6530 FORJZUAITONIHAND

G 6540 MtJ)—T{m}N
© BS50 NEXT J SR |
6560N=|'\IL*N2 T
: 65%@1%&59}5@31“@3 : S S ST




6610 WaM(1)-M

6620 T=T+wAd

6630 NEXT 1

6640 S102*T

6650 T=0

6660 AR J=1 TON2

6670 WM(N1+J)-M

6630 T=TAMI

6690 NEXT J

6700 S2=NI*T

6710 T=0

6720 FR I=s1 TO M

670 RR J=1T0 N2

6740 WeZ(T ,J)-M(T)-MINL+J)+M

6750 R(I,J)=

6760 T=TH¥]

6770 NEXT J

6780 NEXT 1

6790 S3-T

6800 IEF FINR(X)=INT(X*(1050)+0. 5)/ (10470)
6310 Ki=N1-1

6820 K2=02-1

6830 IG=N-N1-2+1

6840 PRINTH 3 ANDVA TWO-ARY s PRINT MIL$('",14)
6350 PRINT

6860 RRIN'SORE SS [F M

6870 PRINT

6890 PRINT"'TREATMENTS''; TAB(11 ) FNR(S1) s TAB(21) 3K1 3
6890 FRINT TAB(27);P\R(S1 /K1)

6900 PRINTVBLOCKS''sTAB(11) ;FNR(S2 )  TAB(21) 3K2;
6910 PRINT TAB(27) ;PNR(S2/K2)

6920 PRINT "RESIDUAL' s TAB(11) ;PNR(S3)  TAB(21) K33
6930 PRINT TAB(27);FR(S3/K3)

60 PRINT ""TOTAL"; TAB(11) ;FNR(S1+452453) ; TAB(21 ) ;0-1
6950 F1=(S1/K1)/(S3/3)

6960 F2=(S2/K2)/(S3/K3)

6970 PRINT

6980 PRINI''TREATMENTS F("'3K13","5K3;5")="sF1
6990 PRINTBLOCKS F(''3K2;","5K35")="";F2

7000 PRINT

7010 REM TARLE (OF MEANG

7030 PRINI'IRFAIMENT MEAN!

7040 PRINT

7050 R I=1T0 N1+

7060 PRINT  TAB(6) ;TAB(13) sFR(M(T))

JN0ONXTT

7080 PRINT

7090 PRINT'OVERALL  MEAN';FNR(M)

7100 PRINI'S.E (F TREADMENT MEAN';SR(S3/(K342))
7110 R°M PRINIS TABLE (FRESIDLALS

7120 FORT=1TONL : PRINTHO

7130 PRINT: PRINT: PRINTVPRESS SPACE-BAR TO CONTINLEY!
7140 ZAED IF 2032 THN 7140

7150 PRINT#L; " TREAIMENT "'31

7160 PRINT

7170 PRINT'REPLICATE CBSFRVATTON RESIDUAL!

7180 FR J=1 TON2

7190 PRINT TAB(6) ;J;TAB(13) ;2(1,J) ;TAB(26) ;R(1,J)
7200 NEXT J :NEXTT :PRINTHO
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7210 RIIWM INF T

7220 TNAUT'D YOU REZUIRE LINTIT Y/N'T$:1F T3="N' Q01D 770
72%) REAINPT VARTARLEX( ) ,DEPT VARIAILEY( Y

TXO TEMATANS lvu,Mz,ss:HJ MAIRIX S(.3.)

7250 REM RONDING PARAMETER ¥

7260 RiM MARIARLES ABITwmmmw

7270 REM CALOULATES SLOPF AD INTERCEPT

7280 B=SU(1,2)/80(1,1)

729) A, 2-BHML :F0=3

7300 PEM CALOLATES RESIMALS mn ESS

7310 T=0 -

T30 FRI=1 TON

7330 WeALBX(T)

THOFE(DA .

0 WYIAT -

7360 RE(I)ET

7370 T=T+¥4] _

ONXT T -

7390 IFF AR(X)= mrmrudﬁ)m 5)/(1{?:1‘0)

7400 PRINT R ' S
7410 PRINTHL; "LINE-FIT:'":PRINT MES('-".8) - - = A
7420 PRINT FITIED LDE IS quw' L L

7450 PRINT R o

7440 \I1=T/ (N-2) ' R .

7450 WR=R{WL/SU(1,1))

7460 W3=1 /A4 /90(1,1)

7470 WS RIWIAD)

7480 PRINT CEFFICIENT ESTIMAIE ST.ERRCR' :

7450 PRINT' A" TAB(15) ;NR(A) s TAR(26) ;FNR(WA)

7500 PRINIY B3 TAB(15) ;FNR(B) ;TAB(26 ) ;FNR(WR)

7510 PRINF

7520 RINMARE S IF M

7530 FRINT

7540 WAENR(SU(2,2)-T)

7550 PRINT REGRESSION sTAR(13) w'ma{zal "'TAB(28) W -
7560 PRINI'RESIDUAL", TAB(10) SAR(T) 1@\1&(20) N-2; TAB(25) JFRWL) o
7570 PRINT'"TOTAL'* 'I‘AB{13) FNR(SU(2,2)) TAB(B) o) T

+ 7580 FRINT

7590 PRINT CBSERVID FITTED RESIDAL'.

7600 FOR I=1 TON

7610 PRINT FNR(Y(T) )} ;TAR(13) sFNR(FI(T ) ) ;TAB(23) ; F‘\R(RE(I)) NXT 1: mmmo

7620 REMP=S4 LTIFTT

7630 PEMMITIPLE RERESSIONe : '

mommmwmwtmvmm y*

7650 REMMWC INJEPT VARIAELES Z(. ;. )% .

7660 REMOIM Z{. 5. o=(MCe1%

7670 REMREDIRESLINGGLY AT BB

7630 REM REURS MLIIVAR AT QBB _ _

7650 REMWARIARLES:A,CL, I, 11,0,52, 83, T,W W% '

7700 TWUFTO YOU NID THE  MILTIVARIATE, AVALYSIS Y/N‘,Y&B IF Yi="N' T z.o

7710 INUT'NAVE OF FILE?";F$ o _

7720 CFEN F$,FD6:(N BF GOIO7740 BT
7730 Jmnﬁms TNPUTN: INPUTC : FORT=1TON: mm NEXT I mmm FCRJ-TTOC: TNRUTZ( T .JJ rmu XTI
7740 QL8E

7750 C1=CH1:E=1.0E-6: L—(GCW)/Z

760 FR I=1 ON = -

7770 Z{1,C1)=Y(T1)

7780 NXT 1 - ' _

7790 RR J—1TOC1T=O T e
70 ARI=1 1O NeT=R2(L et I -1 o B T




Le

7810 M(J)=T/N:NEXT J

7820 FRI=1 10 C1:T1=M(1)

7830 FRJ=1TOIL : T=0:12=44(J)

7840 FORK=1 TON:T=T+(Z(K,1)-T1 *(2(K,J)}-T2} :NXT K
7850 Q(I,J)=T:NEXT J:NEXT 1

7860 S3(C1,C1)

7870 REM SAMES  NORRAL EQLATIONS
BHORRI- 110 Q1

7890 I1=I*(1-1)/2

799 R J1101

7910 S(I1+J)=(X1,J)

7920 NEXT J :NEXT 1

7930 N1=0:J1=1:J2=0

790 AR J=1 TO C:11=0

7950 AR I=1TQJ:2=02+41 :W=5(J2) : I2=71

7960 R I3=1T0 I:11=11+1:TF13=] THN7930
7970 WS(11)%S(12) : 12=12+1 :NEXTI3

790 TFI=JTHENSO3)

7990 IFS(I1)=0TH2NZB3)

8000 S(J2)=4/S(11) Q010 8020

8010 S(J2)=0

8020 NEXT 1

8030 IFARS(W) ABS(E)THEN 8060

800 TF W<E THENBXO

8050 S(J2)=8R(W) :GIIC880

8060 S(J2)=0:N1=N1+1

8070 PRINI'ZFRO DIAGNAL FLEMENT S("'5J02;5'")"
880 Ji=J1+J:NXT J

890 REM INERIS S (NIO TTSELF

8100 N2=CC1/2: 1=C:N3=N2

8110 IFS(N3)=0OTHENSR4O

8120 11208

8130 AR I3=1 TO C:W(I3)=5(11) : I=T1+I3:NXT I3
8140 J=C:J3<00: 1202

8150 Il=J3:W=0:TFI<>J THEN 8170

8160 W=1.0A(1)

8170 J2=C

8180 IF J2-=1 THEN 8220

8190 WAHW(J2)%S(11) s J2=02-1 : 11=11-1

820 IF 11<=IZTHNS180 '

8210 T1=I1-J2+1:Q0108180

8220 S(I1)=WA(T):IF1=J THN 8260

82730 12=12-J:J=J+1 : 3031 :A0IB1 50

40 1148

8250 RR J1=1 TOC:5(11)=0:T1=11+J1:NEXT J1
8260 N3G-1:1=1-1:1F 1<>0 THENE110

8270 REM FRE I(S)*8

280 FR I=1 TO C:W(1)=5(N2+1):NXT 1

890 1N=0:AR I=1 TC :11=11+1-1:S0

8Y0 AR J=1 TOL: 12=11+J):S=5+S(12)43(J) :NEXT )
8310 IF I=C THNS3Y

8320 FRJ=I+1T0C: [2=124J1:S<5+5(12)8KJ ) :NEXT J
8330 B(I)=S:NEXT I

8¥0 PRINI'THE  NECATIVE. DIACNAL FLEMENTS ARE"

B0HARI=1 TO L
&00 PRINT S(1)



8410 NEXT 1

8420 PRINTH1 ;"MLTIPLE RECRESSIQ:: " PRINIMLB (", 20)

8430 FRINI''HE SALUTION MATRIX 1S

B RRI-1TOC

8450 PRINT B(1);

8460 PRINT

8470 NEXT1 )

8480 W=0:FRR 1=1 TO C:WBB(I)AM(I) :NEXT  T:A=M(C1)-W:S2=0

8490 FORI=1TN: T=A:FORJ=1TOC: T=T+B(J)*Z(1,J) :NXTJ:FE(1 }=T:WeY( I )-T:RE(1 )4 J: S2=S2-4 B4 NEXTT s\ N =52
8500 FRINI"THE INIERCEPT IS';A

8510 FRINT ""THE RECRESSICN (CEFFICIENT AR

8520 RR I=170 C:PRINT B(I):NEXT 1

8530 PRINI''SIM (F SUARES RESIDUAL IS";S2:PRINTYSIM (OF SQUARES TOTAL 18383
8540 PRINT'FITTED VALLES'';TAB(18) ;' RESIDALS"!

8550 FIR I=1TON:PRINT;TAB(8) ;FE(1) ;TAB(20) ;RE(T ) :NEXT I :PRINTHO:E\D

8560 IF FRR$'ND FILE 'THEN PRINT:FRINT  "';ERRS;""IN LINE';ERL:EID
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APPENDIX 1II



STEP

PRESS'G@ 4

il 5 |

&

@ =~ ON W

10
11
12
13
1k
15
16
17
18
19

21
22
23
2k

USER

- &% .
INSTRUCTIONS

DISPLAY
READY

READY

011’2’3shs5:6s7s8

INSTRUCTION
TYPE LOAD "DATAFILE"
‘TYPE RUN

TYPE DESIRED NO SAY ¢

LIST OF INSTRUCTIONS PRESS CONT

DATAFILED

REQUIRE PROBABILITY
ENTER DATA INFORMAT'N
REQUIRE T, CHI, OR F,
ENTER DATA INFORM.

REQUIRE 2 WAY TABLE

ENTER DATA
FILE NAME
REQUIRE CHITAB
ENTER DATA

FILE NAME
REQUIRE ANOUA T
EBTER DATA

FILE NAME
REQUIRE ANOUA 2
ENTER DATA

FILE NAME
REQUIRE MULTIFIT
ENTER DATA
FILE NAME

ARE DATA PATRED
ARE DATA FILED

FILE NAME

DATA PRINTED (Any

Correction)

TYPE Y/N
Y/N

INPUT DATA

IF STEP 2 IS Y THEN

TYPE NO INPUT DATA

TYPE Y/N

INFUT DATA
INPUT FILE NAME
TYPE Y/N

INPUT DATA
INPUT FILE NAME
TYPE Y/N

INPUT DATA
INPUT FILE NAME
TYPE Y/N

INPUT DATA
INPUT FILE NAME
TYPE Y OR N
INPUT DATA
INPUT FILE NAME
TYPE P/U

INPE Y/N

INPUT FILE NAME

TYPE Y/N

PRESS GOTO STEP
ENTER 2
ENTER 3
ENTER
ENTER GO TO 5
ENTER 2
ENTER 3
ENTER N
ENTER 5
ENTER 6
ENTER 7
ENTER 8
ENTER 9
ENTER 10
11
ENTER 12
ENTER 13
ENTER 1k
ENTER 15
NOTE 12 16
ENTER 17
ENTER 18
ENTER 19
ENTER 20
ENTER 21
ENTER 22
ENTER 23
ENTER 2k
ENTER 24

Jfeontinued.



. ?5i ;'}T

[755”‘”,

G2l

el

I N R I )

(FOR DATA ON FILE)  INPUT FILE NAME .

REQUIRE

REQUIRE.

REQUIRE

REQUIRE

° REQUIRE

BT
1r
1w
N
0

Li|

1

T

tn
1"

LL]

on
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ENTER WRONG ROW
{correct value)

INPUT R,C

SORT RAWY -&YPE Y/N
SORTTNG TYPE Y/N
RANKING TYPE Y/N
DESCRIPTIVE TYPE Y/N {:'
MAXMIN - 'F'fhﬁﬁ¥f'
MEAN, VARTANCE "

SORTING = . . "™ =

QUANTILES &5l e

CORRELATION "
RAPHICS .~ - "

BOXPLOT - .. "

‘STEMPLOT "

HISTOGRAM "
FRETAB ‘ n
SCATTER = n

TWOTAB . :  :5 .-
PROBFUNC - %
BINOMAL :;.”:':;5'5 B
NORMAL ﬁﬂﬂfz'"'

PROBABILITY or
VALUE .

T DISTRIBUTION
VALUE OR PROB "
sMpsoNs < . v
CAMYA S ?LE  £fI”_.
car souare M .

CHI SOUARE DR o
PROBABILITY

ENTER
- ENTER

ENTER

ENTER

ENTER

"} ENTER -

ENTER
ENTER

ENTER

. ENTER "2 ..,

.| ENTER

. ENTER

ENTER

ENTER

ENTER

ENTER

ENTER

ENTER

ENTER
ENTER
ENTER
ENTER
ENTER
ENTER

ENTER

ENTER

ENTER

ﬂ 26

=

L
FOWwow

\n

10

".:%.f

- feontimued.
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6.1

_53_

REQUIRE F - DISTRIBUTION TYPE Y/N ENTER 12
REQUIRE SIGNIFICANCE . . ENTER 2
" T-Test ‘ " ENTER 3
" T-STAT " . L
" CONFINI : "o 5
" CHIFIT " " 6
" CHITAB W " T
. WILCOXON » . -
REQUME ANALYSIS ’ . 2
REQUIRE AWOUAT A % " 3
" AWOUAI " s 4
" LINEFIT " " 5
2 MULTIFIT " . 6

READY IS DISPLAYED TO SHOW END OR TERMINATION OF PROGRAMMING.
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