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SHORT PROGRAMS FOR STATISTICAL ANALYSIS USING FOCAL

DECUS Program Library Write-up DECUS No. FOCALS8-115

The simple and versatile nature of FOCAL as a pProgramming
language has enabled a useful library of statistical routines to be
developed for use in medical researcﬁ projects.

The package includes:

1. Plotting the Normal Curve for instruction purposes

2 Calculation of the mean and standard deviation values for a
single sample.

3 Student's 't' Analysis.

4. 2 x 2 Chi-squared analysis together with an open ended chi-

squared programme for testing goodness of fit.

B. Least squares correlation programme together with a Spearman-rho
correlation by rank. '
6. Analysis if Variance for two samples with one criterion of classi-

fication

Although designed for medical purposes there is no reason why

these routines cannot be used in other faculties

Normal Curve Plot Programme One

The graph plot facilities offered by FOCAL have been utilized to
produce a pedagogic programme to demonstrate the properties of a

Normal Curve.
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The Normal Curve formula:

has been modified to :

Where 800 represents the weighting factor to enable a
reasonable curve size to be generated. The power of the exponential
' - .2 2 . .
1s condensed from - (x-x ) ©/ 20%0 -t whose order of magnitude is

in = .
represented by the FOR function spread of -2 to +2 x%0. 1. increments,

Calculation of Mean ( x ) and standard deviation ( o ). Programme Two

Perhaps the most frequently required statistical parameters are

the mean and standard deviation values for a single set of figures.
Using a linear array for storing individual items a sample size
of over 100 figures can be accommodated. The mean is calculated as:
x = Zx / n
where 'n' is the number of items 'x' in the sample

The standard deviation is calculated as:

o =\/Zx2/n _;{2

Student's 't! Analysis. Programme Three.

To assess the significance of the difference of the means of two



Programme TWO

215aC "KCUTINE FOR FINDING MEAN AND STANDARD DEVIATION'
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Programme THREE
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C-FGCAL.» 1968
21.50C "STUDENT'S T CALCULATION

@2.10A "NUMEER IN GROUP ONE",N,!3T "GIVE",N,'" VALUES OF FIRST GROUP', !
“2e3AF A=1515N3A X(A)

62.60T !5 "GIVE',N,'" VALUES OF SECOND GROUP",!:;S L=A3S A=@;3 F=p
MeTAF A=151:N3A Y(R)

CReARIF A=151sN3S Q=Q+X(A)

A3 12F A= 1,15N35 RK=F+Y(A) v
M3 38F A=1,1,N33 L=L+[X(A)=-Y(A)I2
¥3e4QS M=1/N3;S U=R/N3S S=FSOTCIL/NI=-<M=U>12)

B34385 T=<FARSIM=U)*FSQATIN=13>/S3T !,"T VALUE",T," FOR"™,N=1," DeFo",!!
* ;

GO

MOMERER IN GRQOUP ONE: 12

GIVE=+ 1D« 53R VALUES OF FIRST GRCUP
7 18 16 33 9 7 19 :5 :7 7

GIVE=+ 1V« N0 VALUES OF SECOND GROUP
W18 tE 4 1R 17 19 T 27 6

T Valiue=+ le 3416 FOR=+ FePBAA DefF e



samples the following formula to calculate Student's 't' valye is used:

(x -‘z‘n)2 \/n

g

where 'm' is the mean value and x is the population mean value whose

standard deviation is g

The two samples x and y are fed into the programme and stored
in linear arrays The means of the two samples, x and y are first
- 2
calculated followed by the sum of the differences - Z(x -y

The estimate of the population standard deviation is calculated as:

V 2
g = E:( x-v ) - -2
\/ - - ( y-x)

This is then used in the final equation for estimating 't'

Chi-squared Analysis. Programme Four

This programme calculates chi-square, and the associated two-
tailed Probability value, for the 2 x 2 contingency table where the number

of cases are denoted by a, b, ¢ and d as follows:

X Not X
V a b
Not Y ¢ d
Where N represents the total number of cases ( atb+c+d ). The prob-

abilities of the results arising with a null hypothesis (two tailed test) are
given.
If it is felt necessary to include Yate's Correction in the formula,

Paragraph 2. 40 in the programme should be altered to read :

X = N (FABS [B*C-a*D] - N/2)12 / (a+b)*(atc)*(c+d)*(b+d)



Programme FOUR
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&
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Programme FIVE

C-FQOCELe, 196%=

Crl SCUARED PROGRAMME ALLQWING CONTINLUATION.
UOHCE vanNy PREVIOULS SamPILFS HAVE YOIl GIYEN',P
AFe A M VHeT 1S THE & NTINUATION .FICGLRF "yl
T2ed4fit " NG MANY SAMPLES DO vou YANT TO GIvyr NOU",N
P2eSET " GIVE ME™,N,'™ O0BSERVED FEADINGS'™, !

F2e8B3F £=1,1,N3A XCA) i
B2 88T 15T "Uexe NOU GIVE ME"™,N," EXPECTED FEADINGS™
F2 e Q3F A= 1,15N538 YCA), :

e

3e20F A=1,1,N;38 CI=CI#[X(A)-Y(A)]T?/Y(A)
B3¢36T 1,-" CuI SCUARED RESULT FOR ", (P+N)Y=1," NeFaor
a4l (Cl=p

S TRE CUNTINUATION FIGURE :p
MANY LAMPLIS DO YOU MANT TO GIVE NOWep
=t 15.80CR GESERVED PEADINGS
3 13244 15100 :g3np 10272 1300M 1130m sare
ME=+  17.0FAG E¥EECTED FELDINGS
1 I35C7 6270 :sngp 12506 1250 sasp
FOR =+ 2e0CFA DeFe=+ 142.%070

HGY “MANY PREVIQUS SAMPLES KAVE ygU GIVEN:»
: I

s !

s !

2!

)CI*C}!!

t122
t1ap



very large Series, to split the Sample and Carry over the intermediate

value for the Chi-squaregd figure.

Correlation
==TTelation
1 Least squares (Programme Six)

This method uses the formula:

R = . Exv
2 2

Ex <~y

2 Spearman - rho Correlation by rank, for two untied Series
( Programme Seven)

This uses the formula:

R . 62.p°
3

n - n

where D ig the Corresponding Sample difference

The two Sample series can first be ranked by using the Tanking
Precursor Programme (Programme Eight ). 14 this Programme the

single Sample of items ig ranked by Successive Subtraction, noting in an

10



Programme SIX
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Programmg SEVEN

b
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Programme EIGHT

C-FUCALe,» 196K

i2e 10F£ "HOW MANY SAMPLES FOR RANKING'",N -
MPeP2AT % Seildy 'y, "GIVE ME",N,'" VALUES"™
2.30F R=],N3A X(A)

22.40T 1135 P=0

P2.52F Azi,N3 DO 2.7

224547 "LARGEST VALUE"™,P3;3 N=N3;S S=1; GOTO 4.11

e TATF (P=X(PR)) Z24%3RFTURN
P2e W s P=X(F)3RETURN

fid4e 1 1F A=1,N3DC 4.2

Phe 2SS A=13S S=S+15G6G 4e11

D4e3AIF (X(EL)=S) 4del11,4e¢ 43;RETURN

G4e 425 X(A)=P+13S Y(A)=G3S N=Q=13G0TO Se1
795 1171 F (£) Ao lshe I3RETURN

Fhe 13T 1I,"HANK OSDER AS FOLLOWS"™,!';D0 7

FTe10F A=1,083T % 2, Y(A)
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Analysis of Varianee (Programme Nine. )

This programme is restricted to 2 samples x and y, where one
criterion of classification is required. The samples are fed into two
linear arrays ny and n,. Unequal sample sizes are tolerated. The
sample means and the standard deviation values for the samples X and y
are printed out prior to construction of the analysis of variance table.

The following formulae are used to compute:
1. The between sample sum of the squares:
= e 2
S$ =n( [Ex/n- ZIx+ 23/1‘11 + 212)2 + [zy/m-zx+ :y/n1 + n2] )

In a two sample analysis of Variance where d.{. = 1 the between

sample of variance is equal tc SS.

L 2. The within sample sum of the squares:
WS = Yk - 0%+ 25 -g)?
- and the within sample variance = Z(;‘ B X)Z * Z(;’ - Y)Z
(nl- 1) + (nz- 1)

The quotient of SS and WS gives the 'F' ratio figure for tabular

comparison.

14



Programme NINE

C-FOCAL., 19¢«

P« 19C ANALYST OF VARIANCF 2 SEMPLES: UINEQUAL SI17F

el 1S “l=e;g W2=@; < Y1=0;5 X1=P;:58 Di=p; S D3=n
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¥

15



LU
BOW MANY ITEMS IN FIRST SAMPLE? :4
Lk GIVE ME=+ 6o AAOH ITEMS

0
..
x
.
e
0

FINST SAMPLE s¢ 1z
F1i~ST SAMPLE MEAN =+ e 1647

U MANY TTEMS In SECONG SAMPLE:4
MO GIVe ME =+ e 0P ITENS -

< LIZND SAYPLE :g 4 T 211 S HB

SECUNML SAMPLE MEAN 1=+ Te6567

GXAND AVERAGE=+ He4167

JUMS OF solapesg

=E TR AN SANP £S: =+ e 75001
STTHIN N T+ AZ.1644
TL Tl =+ ARe9 144
FORATTO . =+ le™=S&

=

16

STANDARD DEVIATION:=+

STANDARD DEVIATION:=+

=<+

=<+

=+

DeFe

fePAR

12.0000

11.00a"

le25ag

PeShA4

VarRrancE

=+ 5.75(’10

=+ 6.3167
=+ .‘,0955'



