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This manual iz a compilation of the Course Haterials used
in  Part 2 of 8 Cowmputer Prograwwming Course Tor scientific
progragsing trainees from BARC (Bangladezh Agricullture
Research Councill, BARI (Bangladesh Agriculture Research
Institutelr, BRRI, (Bangladesh Rice Research Instiitutel,
BIRY, (Bangladesh Jute Research Institutel, SRBI (Hoil
Rezearch Development Institutel which iz being held at BARC
Computer (entre.

It ix a Fellaew on te Training MHanual I orn Basic Computer

Hathematics wmhich were taught in Part I of the course. It

contains zome basic concepts of statistics and statistical
gy

inferences and a set of selected standard statistical
pracedures &t tests in parametric statistics. The
emphaszis iz laid on the cewmpultational steps reguired to
perform the statistical tests presented in the Hanual,
because of their usefullpess in the preparation of related
caomsputer program algorithaes used in statiztical programming
gxercises  of Part 3 of the Course on BASIC and FORTRAN
PEOQranming.

The contents of this Hanual can be teught in I5 to 30 hours
depending on the Jevel of statistical ihkrnowledge of the
traineses.

BARC, August 178&
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The above histogram is  tyvpical of many freguency distribut-
itons obtained from various tvoes of measwenents, like height
and  diamester measwwements, orop vields ebo., Thevy can b
considered  as  rowgh  bell-shaped distributions.  The most
ugeful  of these bell-shaped distributions is  the so called
normal distribution, the graph of which is  given in Fig. 2.
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arsas under  the cwve of Filigwe 3. The values of 2z in this
table are given to bwo seimal  places, with the second
decimal pla determining the colww of the table to use. #s
arn Lllustration, suppo : to fFind  the arsa wndesr the
curve left to the mean O

Table A in  the dppendisx contains  values thalt represent

In table & we read down the first coluwmn until the @ value
~0L 0 or 0.0 is reached, then across to the entry in the
column headed 0,00 to find 0.50003 this is the desired ares.

The relationship between the standardized variable and the
original variable »x can also be expre

sl by

ol

ER

This relationship enables us  to find the point 2 on bthe
standard normal distribution that corresponds to any point =
Tyl the original noroal  disteibution. The standardized
variable ls therefore of great isportance

atistical
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Suppose that from a teak plentation located at an homogeneous
aite the Jollowing statistics are caloulated +Froam & random
gampmle of 180 tress.

ey

® =omean wnder bark volume per ha = 200 cubic meter

8, = @sbimate of standard error  of the mesn = 9.5
Cute e

Donstruct a  condidence interval in which the true mean (mean
vizbume under  bark per he) can he expected to lie with 95%

probaii Lity or at level of significance w0, O,

To construct the contidence interval the critical valus b .
o b ome 18 nesded. Tt ds  found in the table of the *
diwstribution as follows:

We read  down the first coluwnmnm until the nuamber of degress of
freedom is reached. Since n o= 1850 we reach inf. in the last
row of column 1 othat  corresponds to any number of degrees of
gty dn the column headed 0085 to Find te,ows = 1.96. Thus

the condidernce interval is:

200 = (1.96%9.30) < w < 200 + (1.96%9,.5
BOC - 18062 2w D 200+ 1, &7

IBL.E8 < w4 218,62

Interpretation

e b

We can be  90% confident that the mean volume under bark per
e i the teak plantation ds in the range of 18138 to
EiEL 6D cu.mlha.
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Frsrmpr o me 5, 1

The following data represent rainfall  messuremesnts (bnoom)
at a certain location over a period of 20 sucoessive yearg.

ROR, BOE, 190, 198, 220, 192, 175, 208, 230, 218
172, 196, 215, 204, 183, 195, 217, 200, 219, 187

feauwming thelt  annual rainfall ds a novrmally  distribubed
Fandom variable with unknown mean and variance and sucoessive
vears are independent from sach obther, construct a contlidence
interval in which the true mean (nean annual rainfall at that
location) can be sswpected to lie with 90U probability.

Sed MORMALITY TEST

Ores tmportant  reguirement  for the use of  some COMmON
statistical tests, like t-test, is that the population under
study  d8 normally digtributed. I many cases the user of
statistical methods will nob be wong in assuwning that the
wmpmiahxmm concerned 18 normally distributed, However, it is
advigable to check whether the assumption of normality holds
to be swe that the results of statistical tests that reguire
mormaldity of the distribution of the population observabtions
are reliable.

A osimple test dnvolving the standsrdized variable = can be
wsed  to get a good idea about the normality of & population.
It may be carried oul as follows:
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Example 3.8

Giwven the random sample  2,3,3,4,4,4,5,8,8,6,6,6,7,7,7,8,8,9,
g, Test the hypothesis of normality of the population from
whiioh the sample has been selected.

17 The mean of the sample is

& The standard deviation of the sample is

wmoowm 2105

g

= The valuss of the standerdized variable are:
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4} 1% oput of the 20 values for the standardized
variable lie betwesn the limite (-2, +&).
Only 2.4 =@ lies outside these limits.
Theretore the percentage of the wvaluws =,
for the standardized variables z that lie
hetwesn the limits (-2, +d) is

1 3 LR THD I I

5 The decision

SGimce 909% of the valuess for the standarodlzed
variables are  beltween the limits (-2, -+,
the population from  which  the sample has
breren eollected can  be  conslidered as &
pormal Iy distributed population.

In practice the user of statisticel procedures needs nobt be
so shrict in applving the normality test to decide whether to
apply contidently standard  statistical tests to collescted
sample data to be snalysed, This is due to the loportant fact
that for  samples of size n > 30, celled large samples, the
gampling distributions of many stetistics, such as the mean,
areg approstimately noreal , the approximation becoming better
with dincreasing  sample size; this holds sven  though  the
original popul ation under atudy may not e normally
i stod bubed. I such cases the user lg bhetlter pubt on the
smafer side, by using samples as large as possible.  But there
are many instarnces whers the wser may not be able to coms by
with large saoples 0 > 20 to be analyvsed. Though the
approgimation for normal distribution of semple statlistics is
rroh good for o small samples n o< 30, there are smodifications
that can be made to make standacd statistical tests valid on
such datas; they are used on a study of sampling distributions
of  statistice for small sesmples called small or  esact



mampling theory. Twe important  distributions derived from
this theory are ths chi-~sgquare  distribution and  the
"Etudent e U distribution (already mentioned).

Ewercise 5, 2

Giwven the random sample

B0, 11, 16,8,9,55,14,17,19,16,23,19,12,18,
21,19,11,9,15,17,13,22, 17,58, 20 14, 21,18,
L6, 12,25,17,20, 15,25, 24, 14,19, 13, 16,

Test the hypothesis of normal distribution of the population
Frrom which the sample has been seleched.

Se e THE CHI-SQUARE TEST

The Chi-~sguare test is often used to  test whether observed
frequencies of events in a sample are compatible with the
expected freguenclaes.

The Chi-square test supplies a measwe of the discrepancy
existing between observed and expected frequencies. The
%fk istice X* used in the chi-square test is given by

X# o= e~ k)% 4 ng - k R

{ oo " e
B S €2 PR VR

\ A k s i‘“: vy

s 5, Wy S S

s

wher e

m = cbhee number of ol asses or events

)

.
H
B

phasrved freguency in the de. olass

=
ii

spected freguency in the .. class



T e

The total frequency N is

n m

The number of the degrees of fresdom is
Mol 0= mel-d

where 1 is the number of parameters that might have to be
watimated in computing the esxpected frequencies.

F X% = 0, ohserved and expected freguencies agree exactly,
while i+ X% » O they do nobt agree exactly. (Mote that X#
cannot be < O, The larger the valug of  X° the greater the
discrepancy between observed and sxpected frequencies.
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43

Dompute the observed freguencies N, of the svents
&y dn the sample, Ffor & 0= 1,2, sovuwnwe 4, m

Lalowlate, 14 necessary, the swpected freguencles
by multiplving the probabilities p, of the svents
try the total feregquency N

ke o= N¥p, for L= 1,2, s e m

Evaluate

The sionificance tewab

Compare  the Gonputed value for K2 with  the
eritical value at the selected significant level
of o The critical value is contained in the table
of the distribution amd is located at the junob-
it of the nueber egual to the number of degrees
ot freedom of the Ohi-sguare stetistics and the
column corresponding to o, (see Table B in the
Appendlad .,

I+ the computed value of X2 is greater than the
critical valug from the table conclude that
ohaerved  freguencies difdder  signidtivantly From
grpected fregquencies and relect the hypothesis
that  observed freguenclies  agres with expected
fraguenciesy obtherwise socept the hypothesis,
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(25-30) =

B
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beoomm A y
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[
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e

el F
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fER S
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#
wvents 18
s of fFreedom i

gii”t o SR
is 11.07
for

tesignificance level

(Bee Table B,

X £ o
i the Appendis).

Ghi s ouare
teritical)

{2

i

@mal 1 e

than the

LL.07.

{5 Since the
less tham the table
we  accept the

Fair.

NOTE

walue for Chi-sguare that is

conputed value for Chi-sguare is
value for Ohi-square,
hvpothestis that the dice is

HAKE SURE THAT THE EXPECTED FREGUENCIES ARE

AT LEAST EQUAL TO S5 (k, =

) IN ORDER TO GET

RELIABLE RESULT FROM THE CHI-SQUARE TEST.

We showld ook
too close
agres to  well with
situations we

L&

wid th

leass than X, em
that the agreement
signifticance respectively.

ot

suspl ol on upon clroumstances where X9
to zero since it s rare that observed frequencies
egxpected freguencles.
can determing whether the computed value

i g

To ewamine

AR

(W2 I

Xoww, in which cases we would decide
is too good at the 0,00

Soor 0,010 levels of
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Erorgnyood sag %, %

=0 agricultural workers  have undergone a training in wusing a
new method to perform a particular rice harvesting opsration.
This new method is suppeoseed to bring an improvement in terms
ofF the  time needed to  execute the operation. A current
method is considered as  the standard method  and time data
recorded before training for the standard method has been
used  to  compute  the expected freguencies. The observed
frgaquencies are obtained from date recoarded by & time keeper
at  the end of the training. Table 4 below shows  the
phasrved and expected frequencies. Test the hypothesis that
the obsserved freguencies agres with the expected freguencles,
in other words that therse is no significant pattern for the &
methods. & mignificance levelol= 0,00 s to be used for the

test .,
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5.5 THE t~TEST

The t-test is appropriste for testing statistics of small as
wall as large samples from noemally distributed populations.

The f-test is  often used to test the hypothesis that 2
pemally  distriboted populations whose standard deviations
are eoual (o = ©g) also have egual means (W, = e . Thero
are two tests depending on the null hvpothesiass

B the ape-sided t-tesd

bty the twe-sided dt-teat



poepud a
alternative hypothesis that one of the two means 1s greater
than

popul ations e arnr {tay, =
alternative that the means ap

o

g 1o o

2 the null hypothesis  that the seans of the two
Lons are egual iy = ue)  is  tested against the

the obther, for instance (e > ).

the nall  hyvpothesis  of  souality of the two
wd o ds teated against the
mot eoual , dae. L HL

BT | The t-Test Frocedure

Given twe independent random samples from the two populati-

L3 .

The observations in the first sample are denoted by

The ohservations in the second sample are denoted by

The

Yis Yoy weweoeuowa 5 W ze

t-test i performed as follows:

{1 Lompute the means

H

n
i

-

pos

Py £




-t (1} s

and the variances e e s

[ e [ ——

Fie L

e A { Wi - W y wE
—
jwel
(2 Compute

if the sizes of the samples are not equal (0,%,

tar

R % . v
R R e

H

if the samples are of the same size (M, = fa)

g

& The signifticance test

chetermine the © ovalus with (ny +ne-9) degrees
of dresdom  at the oritical value X in the
table of the t-distribution (See Table ,
in the Appendind.



e

determine the © valus with (nay4ne-2 degrees
wf Freedomn at the coritical value o.w in the
tabile nf the t-distribution.

43 The decision

if the calowlated b ovalue 18 less than or
gpoual o the bt valuse from  the table, the
rdd 1 hvpothesis  that  the two populations
have equal meanse s accepted otherwise the
mall hypothesis de rejected.

if othe absclote vealueg of the calcoulated t
value ie  less than o eogual to the t value
from  cbhe  table, the null hypothesis  of
gpoauality  of the twe populations  means 1s
accepted, otherwise the nell hyvpothesis is
rejected.

CAUTION 1
THE T-TEST SHOULD NOT BE USED IF

14 the chasrvations in the two sanplex are not
independernt From ¢ach other.

22 the two populations are not vworwmaelly dizstri-

bt ed.

3 the variances o, and oF, of the two popula-—
tions are not egual.

Evamsle 5,7

Twe +tertilizers & and B are being tested for thelr effect on
the height growth of nuwrsery plants.,  Each of the fertilizers
has beern applied to & ditferent experimental plots. For
fertilizer & the calowlated mean helght is 2003 cm and the
variance 8%, = 1&.8. For fertilizer B the calouwlated mean



e
ot e

height is 18,0 om and the variance

To test is  the hypothesis us = us against the alternative
e & e, wsing & significance level of = 0,08,

Galution

1 The means and varianoe are gl ven

2 HBince the aizes of the samples are egual the
tovalus s calouwlated as

B3
%
in

I L - R

o NS 1 " T R A ¥ T ——

NOOLhLBREL G NS

e ook W il

o

3 The significance test

The t value with (na4ng = Larle-2) or 30
degress  of freedom using the significance
Tavel of= 0,085

43 The decision

the t value from the Table (2 > 1.7) the null
Fiyvpotheslis of eguality of the means of the hwo
populations e rejected. The interpretation
ef thies resullt dsy

Bince the caloulated © value is greater than

the observed difference in  the heioht orowth
iaonot due to random feactors but is likely due
wffect of fertilizer f and B
o the heioht arowth of the planta. Fertilizer
B ohas oo sionificantly areate gftect  on o the
heiaght ogrowth of  the §nursery plants  than
fertilizer B,
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Twe vardeties of rice sre  being investigated for theilr vield
potentials,.  Several swperimental plots of  the two rice
varidetiss have beesn established under the same snvironmental
conditions., The recorded vield values are as follows:

Variaety | Variety 2

Flob No.

- [ —

Folok No. Yield in kg

T R T

1 13,4

2 2 15,3
= & 1R E
4 4 1. 4
= 5 16,8

& 1r.9
7 PPN
8 5.8
9 1E. & K .1
1o a5 10 Téal
i1 13,4 11 15,4
L 15 &

I
LA 1é&. 13 G, 9

£
fad
AR
-

k3

i

L4 2.5 14 1603

LS 1E.

16 13,

£
37

1S 15.4
. 1é& 74
17 7 17 7.9
18 e 14 1.2
19 135.8 19 12.8
260 P13 A0 Hal
21 G
£ 4.3

B R

{a
pe

To be tested is the null  hypothesis that the mean vields of

the 2 varisties are egual (U, = We) against the slternative

hypothesis  that the mean yield of variety 2 is greater than
the mean yield of variety 1 (ue > Wa ), using

a signiticance
Tavel « = 0,08,

Ged BIMPLE LINEAR REGRESSION

statistical procedure is wsed for

o
the wvalue of a dependent random variable (1!
the basia of a known measuremsnt on an independent controlled
variabl

Here the pair of observations (y,x) represents
the results of  any member of the population. The relation-—
ship  between v and % i assumed to be linear and can
therefore be represented by the equation of a straight line.
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W, o= d~%ﬁyﬁ

The parameter ty,  dw called the regression lineg
" " " " Todintercept
regressl on cosfficient

13 13 e 21 i

& random  sample of size n  From the population wmight be
represented by pairs of values (ve , ), For  d=1,2, 00000 4
The problem is to use these sample values to estimate the
regression line. This is done by estimating the 2 parameters
ol and fﬁn If the estimate of « is denoted by & and the
watimate of ﬁ iw denoted b the paramster U, can be sstimated
by v, from the sample regression line, that isg
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Where v = mean of the vo ‘s

wooo= omsan of the v, ‘s
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Hedod The computational procedure
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Biven a random sample  (ye, %) , 4 = 1,2, teevenwsny N
from a population. To it a regression line using v as
dependent variable and »  as independent variable the
fellowling procedure can be useds:

i arrange the raw SCOres v ., as well as
the sums nesded to compute b in a table.

)] compute the means vy and o

5 compute the regression cosfficient b

43 compute the intecrcept a

) write the eguation of the regression
Line

b plot the raw scores to give a scatter
thi agr am

7 draw the regression line into the scat-
temr obd sgram

VNS K00 ARG SR GSIVY KEAN VUAPE VIS 1Gt80 4P THGAR S0XES DIOLR VoG UIAS GRRAK CUGOD PSSO SIS ORGS0 SUDGL TGS 9003 SHUBK DNAD KURDL oG 46400 UL ROV SHSVE A4y USEHS LSS ENAS RAVKP GHERS SEUM HIREK HEIVR CHRGL AHERS FO00E BKISR e KO QR SR CRNES VSRoR ot SUEUS VRS SHESE S$08% S VR O

Ewampmle W H

Given the following 8 pairs of numbers

]
vy Ll 2 4 4 08 708 G
s 1L 3 4 & 08B % 11 14

Fit a regression line to this data, wsing vy as dependent
variable and x as independent variable.

1} the raw scores and sums are arrangsd in the
following table
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ntercept

{7

sk

regressl on

i

0. 548

4

(RTI

(&24)

(5

1 &

&t

(o 36

1%

Lirme

KA ¢ T

regressl on coetficient

)

{56 =
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(40
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T draw the regresslon
the given valuy
values of )
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situte only two o of
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200
1E04

{yd

ep—.
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Hindl ey

20, 4
G, 1
18.6
47 .3
2.4
E&H.E
45,5
11.8
47, 2
145, 1
127.0
&7 .0
14.7
T80

Il

"'3

Fran

e 7

A osimple

1988 108, G

S R W VO R R R e Ry

Fit & regression line to this Jdata, using v
ax dependent variable and x a5 Indeperndant
variable.

Yse the Fitded regrezszion eguation to
prediat  the body weight of an elephant of
whick the weight of the hindleg iz 92.5 kg.

SIMPLE CORRELSTION

coreglation problem i similar to a sisple linesr

regression problem  in that they both deal with the relation-
ship between two variables, let us say vy and x. However they

it fer in

1}

2

that

& siwple correlation problew iz concerned with
] : af  the relaticonship between the two
war g v oand x, whereas a sinple regression
problem  wses the relationzhip to predict one
af the twoe variables that Is called the depen-~
dent wariable from a knowledge of the other,
the independent variabhle

the twoe variables are random variables in a
w#imple corvelation problen, whersaz the values
af  the Independent variable are fixed in a
simple regression study.
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(¢ Fera correlation (ot sere correlation

Seatter diacram (i}

The Feord Lo
slaope: & high pao

twa variables:

Fine wilth posit

correlatian

| e .
Letweern

Ty oand x.

Beatter diaaram )

The points follow closely a strasght line with negative
#lope: a high negative correlation '
twe variables v oand x.

fx hetween the
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Seatter diagram (o)

The points TFollow a random pattern: the correlation Is
ggual to or wear (¢, which means that there I8 nao
relatiaonship hetwesn v and x.

Seatter disgram (o)

The points Follew the pattern of a gtrictly guadratic
relationships the correlation iz equal te or near O,
that Indicates a Jack of Jinegarity in the relationship,
But not a lack of azgeciation of the variables v and x.
This 15 bhecause the caorrelation coefrficient between Two
variables is only a measzure of thelr lirnear relationship

The estimate of the lLinear correlation cosfficient or sapnple
coreelation copfficient, denoted by r, 18 given byj

r m n

ks st 4ty vente

e

]

A s s%v & T WKWMNM
‘\ /‘ [P srunt ams st [P
NN ¥ - { N P R

rocan  take on values from -1 fto 41, The closer the value of
¢ to -l oy <+ the oloser the relationship betwesen the
variables v oand s,

The soguare of ¢ {5y iw  also & useful statistic called
coetficient of determination. Multiplying v® by 100 gives
the percentage of the variation in the valuss of the variable
v cbhat may be  accounted for by the linsar relationship with
the variable =, For instance if ¢ o= 0.8, r® = 0,84 and r= %
100 = &4 thus a correlation of 0.8 means  that 6474 of the
variation of the random wveriable v is  accounted for by
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Compute r,

5.9

Exampl e

Lvber oy
following data

v lwaelght)

¥

H
ceven senes wens Srms s s oy Senrs sutnd svs oume rewen 3 soiry s
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® {height)
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30y
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in a table
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Interpretation of the result

B correlation coefficient of 085 indicates & good linear
relationship betwsen vy and ®, Sinos (L008r®3Y% = 734, we can
say that 72% of the variation in the values of y is accounted

for by a Linesar relationship with ».

£

Ewemroleae &6

Computes and interpret  the correlation coefficient arved
coetficient of determination for the following 10 pairs of
data that are helght messwresents  on sample  trees from a
plantation. The height messuwrecents had been made on the
same trees at the age of 2 and &.

Trwe No. Beight at 3 helght at &
in m inoom
# ¥

4O S0 Sumr 4SHHS TURSe 3OS SR eht SHIKS BSSRG GFSED 99065 YIS 4GSR Qe BVLGS MIRYR ORRH IVISH Subed IVORS HECH SEROE QSRS TUORS PORSE DUhVE KNG v WIARD WSS atatt vy o

i 4,5 12.8
@ G ods 12.64
e Ay & 12,

& 405 12,0
! A3 1.5
s 4.1 A Y
7 .9 11,0
Bt 1O, #
9 P 1.9
10 ] TG0

sites is being investigated. OF particular interest is the
influence of the sites on the yvield of the variety.

The yield potential of a variety of potato at two homogenesous
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The study includes the following points:

1

43

5

Bampling technigus

ar  random sampling procedure
By slze of samples

Data collection

i {see Dample Data below)

Data presentation

al  Fregquency tables

By hilstograms

Data analvsils

) Basic Statistics:

MEEATT

Iy Mormality test

) Taat $or
of the

difference

two populations

frberpretation of the result

Thes
analysis:

following  wield data is

bt weren

VEF L e,
st andard

deviation

the mean

o be wused in
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5.8,8,1.7 The fnalveis of Variance

& schese in the form of Table (14) fan be used to ease compubation.
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The results are presented in table (21)
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Meaning of the Model Components

e ia the total mean

Ny oM mean effect of the i@0

[y v pean effect of the jen

Hre oo omean effect of the k'n

(%ﬁ )i is the mean interaction of the 19

& and the jw°0

level

LIS ot interaction of the isn
and the k" lavel
O A oo ipteraction of the jtb
and the L+ level

(et Y5 "0 dinteraction betwsen the
or A, the 3*" level of
level of factor C.

ot factor A

level

level of factor B

level of factor C

level of factor

of factor B,

level of factor A

of factor C.

level of factor B

of factor

it level of fact-

factor B and the kth

from the

B dw oot deviation of the observatlon v se
mean of the ijike. population.
The 'y 5n  are assumed to be indepesndent,

variables with mean O and variance 7.

The Null Hyvpothesis

Up to 7 hypothesis can be tested: these

1)

i 1 b Ay W R X w0y

Haa 2 at least one of the *, is not

normally distributed

hypotheses are:

equal to zero
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Thige valuwe for the cosdficient of determination
R £ argd the largs F SR D
FEEFE oy m,my 9 dndicates that the regressian
fite bthe data well.

NOTE

Example 3,17 has been computed by means of a pocket calcula—~
tor and the resulls are written, using onlvy 5 5 igrificant
digits. He should therefore expect these results to be Jless
accurate than the onez wme would gel from the computer.
For this reason, one pust be careful te carrvy along as many
digits as possible in executing the seguences of operations
reguired In the sultiple regression procedure, in aorder
to reduce the wagritude of round-off srrors to a winismum.

In certain studies confidence fimits For the estissted
cpefficients and the Titted regression line way be reguired.
Then the vresults in %), 10}, and J2) are to be used in
gztablishing these contidence Iintervals.
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We have  already met these 2 formalas o the sieple linear
regression procedure {(see page 9 ).

The guantities A ¥ are called the uncorrected sam

ot the = s, and { “ He 3R dw callsd

the correction for the mean  of the @,

The difference N W e { Y W 3R oy i

called the gorrected sum of sguares of the s, Similarly

R e ocalled the urncorrected sum of products,

roois the correction for

7
2
S
.
-
fadd
h

arvd {

The ditference h RV ¢ 5 s, )

{ N Wi ) is called the corrected sum of products,

The generaliz
multiple line

ton of the method of lesst-soguares to estinate

oot fioients %m, ﬁi,”u“uaﬂ, ﬂm iw performed

by waing  matrix  algebra. In matrix  terms the normal
gouati ong are glven by

LIS I T S
of whieh the solution for the vector B of cosfficients is

Bo= (X'X)oiXcy

The | eas £ mal
the multiple regr

e owsed  dn the computation procedure for
iy (mee Section 3.9).
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