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«sess the following characteristics:

Characteristics of hypothesis; Hypothesis must po o 1
If the hypmhcs:s is not clear and preCise

1 Hypothesis should be clear and |\rcc|.\'c.- e eliable, N
inferences drawn on its basis cannot be take | ! " vamn ¢ untestable hypomese .

(1 Hypothesis should be capable of being tested. Ina T e prior study may b 5, y ’
a llmu' the research programmes have bogged down. N ypothesis is toea d'°ne , ’
researcher in order to make hypothesis a testable Ont‘i._ 1o disproved b. Obt‘._ if f
deductions can be made from it which, in turn, can be conlirm b “Watinn

| ) o variables, if it happens to be ;
Hypothesis should state relationship between variables P 4 Telag

hypothesis.
v+ Hypothesis should be limited in scope and

Ong

must be specific. A researcher must femen,
that narrower hypotheses are generally more testable and he -shou]d deve‘lOP such hYPOthem.

v Hypothesis should be stated as far as possible in most simple tenTls S(.) t.hat the Same ;
casily understandable by all concerned. But one must remember that simplicity Of hypotgey,
has nothing to do with its significance. o _

i) Hypothesis should be consistent with most known facts i.e., it must be .con‘smtem With;
substantial body of established facts. In other words, it should be one which judges accey
as being the most likely.

‘vii) Hypothesis should be amenable to testing within a reasonable time. One should not
even an excellent hypothesis, if the same cannot be tested in reasonable time for g
cannot spend a life-time collecting data to test it.

v Hypothesis must explain the facts that gave rise to the need for explanation. This meay
that by using the hypothesis plus other known and accepted generalizations, one should e

able 10 deduce the original problem condition. Thus hypothesis must actually explain wha
it claims to explain; it should have empirical reference.

10.2 BASIC CONCEPTS CONCERNING TESTING OF HYPOTHESIS

Basic concepts in the context of testing of hypotheses need to be explained.

10.2.1 Null Hypothesis and Alternative Hypothesis

that both methods are equally good, then this assumption i :
, m m .
this, we may think that the method A is superi ption s termed as the null hypothesis. As again’

. nor or th e i . {
i termed as alternative hypothesis. The null ne method B is inferior, we are then stating wt'la
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Hyt g pg =100
(four sample results do notsupport this null hy pothesis, we should conelude '
" Wwhat we conclude rejecting the null hypothe: de thatsomething else

. SIS I Known as altermat '

o | ey ! thesis i as alternative hypothesis -

ords. (he 5c[l ol alternatives .m l:\_x. nu:l hypothesis iy referved o us the ulh-m'uiw‘lwp« H:h . :“ ‘ljll‘h'rI
\ , then we are rejectung I1oand ir Y relee ' 1

et H, B and i we reject Mo, then we are

. . 3 . ) '.u‘\'(-|)|i|w‘ o Vo
Hyf= M= 100, we may consider three possible alternative hiypotheses as follows: 1

Table 10.1

Alternative hvpothesis
. _  ——
Hytp# i,

— :“'ﬁhr'”r'l‘rtrl ay follows : ' \

(The alternative hypothesis is that the population mean is not

equal o 100

o s
H :u> U,

e, itmay be more or less than 100)

(The alternative hypothesis is that the population mean is greater
than 100)

[N S -
H :u<u, (The alternative hypothesis is that the population mean is less
than 100)

The null hypothesis and the alternative hypothesis are chosen before the sample is drawn (the researcher
must avoid the error of deriving hypotheses from the data that he collects and then testing the
hypotheses from the same data). Alternative and null hypotheses are the statements about unknown
population parameters. In null hypothesis, we should always have ‘equal to’ sign. Null hypothesis is
the specific statement about the parameter, e.g., Ht p = 50.

Alternative hypothesis is usually the one which one wishes to prove and the null h){polhcsis
is the one which one wishes to disprove. Thus, a null hypothesis represents the hypothesis we are

trying to reject, and alternative hypothesis represents all other possibilities.

10.2.2 Type | and Type Il Errors

heses, these are basically two types of. errors we can make. ch
we may accept Hj when in fact H, is not true. The ?Om.m 1.
pe 1l error. In other words, Type I error -means rejection L
pted and Type [I error means acceping lhc. hypo'thcs
ibilities in decision making using hypothesis testing 2

In the context of testing of hypot
may reject H, when His true and
known as Type I error and the latter as Ty
hypothesis which should have been acce
which should have been rejected. All the poss
given in the tabular form as below:
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Table 10.2

o Possi o Test Quicomes
Possible Hypothesis Test ( -
P T Actual Struanon

H, False

Decioos 7T, True '1
Decivion ’Me 11 Error

— b
ACCC H . No Error — |
pt M, Probability = 8 \ I

4
Probability =/— @ |
Type | Error ! !

l Probability = 1 - f8

Probability = @ | i
pe Lerror, P (Reject H | H)yy.

No Error

Reject H, |

Also, the size of Type I Error is given by the probability of Ty N , .
' denoted by a. In statistical quality control. Similarly, the s1ze of Type Il Error is givepy, N

probability of Type II error, P (Accept H, H) whichis denoted by B. Instatistical quality Conti@:;
1s called as producer’s risk and B is called as consumer’s risk.

The probability of Type I error is usually determined in advance and is understood as the levl
significance of testing the hypothesis. If type I error is fixed at 5 per cent. it means that thep
;:_boul 5 chances in 100 that we will reject H when H is true. We can control Type [ ermrjm[:;
fixing it at a lower level. For instance, if we fix it at 1 per cent, we will say that the m:L\imﬁ

probability of committing Type I error would only be 0.01.
But with a fixed sample size, n, when we try to reduce Type I error, the probability of commir
Type II error increases. Both types of errors cannot be reduced simultaneously. There is Atk
between two types of errors which means that the probability of making one ;\'pe of error canod
be reduced if we are willing to increase the probability of making the other typedof error. To dealw
this trade-off in business situations, decision-makers decide the appropriate level of T\rpe [ errur
examining the costs or penalties attached to both types of errors. ) |

10.2.3 Level of Significance

As discussed, level of significance (a) is the probability of Type | < i very impe?
concept in the context of hypothesis testing, It is always some eﬁ) error. This 1_; v er?\h‘chchﬂ—“‘:
be chosen wit great care, thought and reason, In case we [ilkl:_ then‘t'age' (usually 5%) wht ‘[ o
then this implies that H, will be rejected when the sampling resy] € significance le?-'el atd lp; i
than 0.05 probability of occurring if H_ is true. [ other ;ord t(le., observed evnden‘ce.) ]tt:c"ﬁ:
means that researcher is willing to take as much as a 5 per . t.he 3 Per cent level of SIE :[{Kp
when it (H,) happens to be true. Thus the significance lfv lCem nsk of rejecting the null hYP®"
of rejecting H, when it is true and is usually determineg i(;

ot

i . N bt
1 the maximum value of the po™ o
adv‘;glcg_y before testing the hypot®™

o

IS BRSNS Y ol
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oy
f"/
(it Ho P
) Hll:”: ll“
s sign in alternative ;
pcdl’"”“ |:L_ o m\IL hypothesis (2~ or <) '
. on in altermative hypoth 'S ¢ hav o it - . '
g \,i,nll el "lid ¢ L\“Lh'“c“\")"uilttdlcs(-u'h three different tests. When we
we have right-tarled test; an ‘< sion - when wehave *>” signin o
. d for ‘< sign i alternative hypothesi i b
y es1s, we have left-tailed

. Against s
=Ho = H, H=pg o L=
0-NSRg Against Hyin>np
. 0

Again: b
P 2 St H,. < pg o or ”H:ll:’u -
ZHy Against M, -

1 R<Hg

S

W )
',.\:ht'-“

J
kY

oo
| TESTING THE HYPOTHESIS

sis M an alternative i
sl At sy ks s s s
;-;l..“)i‘“h“is testing, we need to be a bit more specific if we wislftlg ex:ni?;z. l;:a?fdﬂ ocondus
. the mean age of the people in a city is 40 years or not; or
.) the mean age of the people in a city is 40 years or hiﬁ;ler: or
- the mean age of the people in a city is 40 years or lo‘:.ver.
For testing above claims, we first setup the hypotheses which are given as below:

) Hp=40 Against H,: p # 40 (for claim (1))

W Hp= 40 Against H,: u > 40 (for claim (ii))

m) Hy:p = 40 Against H,:p < 40 (for claim (ii1))

om) sample of a size from the aforesaid population. Size of
ting the claim about population mean, we obtain

ation mean. Suppose sample mean
an population age 40 years. If

Now we draw a probabilistic (or rand
te sample is already known. Since we are (es
umple mean as sample mean is a “good” estimate of popul

comes to be 20 years. This is si gniﬁcantly lower than the claimed me
ng such a different sample mean would be very small.

the claim (H ) is true, the probubilily of getti _

Getting a sample mean of 20 is very unlikely. So, when we get sample mean as 20, we do not believe

onthe claim (H ). If the sample mean is close to the assumed population mean, H 1’-’1 is acfcegte{.flf

the sampl o e i as d population mean, H is rejected. How far s “iaf
sample mean is far-off from the assumed poP g o5 .

4 s far-a] decide on this (1o be discussed later).

tough” to reject H,? The concept of critical value 18 used to
is true and we proceed 0

e initially assume that the null hypothesis ¢
ample. In case. when we cannot reject the null hypothesis 1t
: mation 10 reject null hypothesis at aiven level of
(atement under alternative hypothesis 18 true.

accepted, 1t only means that null hypothesis

Also, in a hypothesis test, W
Y10 reject null hypothesis using the s :
oy means that sample has insufficient inform
Significance, It does not mean that the parametric s.‘

erefore, whenever we say that the null hypqhesm is ¢ -
‘anot be rejected as there is no statistical cvidence against

mm e~ A DCCION
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