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| HYPOTHESIS

Hypothesis is a pivot of all kinds of researches. A research without hypothesis is just like a
qvigator in the sea without compass. After defining the research problem formulation of hypothesis
<2 fundamental step from where the researcher moves into successive stages of research process to
arive at the findings. Hypothesis is to be formulated in the light of aims, objectives, scope and
Imitations of the research study. It will be empirically tested and its findings may either reject or
acept the hypothesis. Keen observation, creative thinking, hunch, wisdom, imagination, intuition,
vision, insight, sound judgment and through knowledge about the phenomenon, situation and
dated facts and variables are of great significance in the formulation of reasonable hypotheses. The
brmulation of hypothesis play important role in the growth of knowledge, concept models and

heories, which will be useful for the policy makers of all fields to take a correct decision in the
takdrop of research findings.

Tf}e term ‘hypothesis’ is derived from the ancient Greek word, “hypotithemi’ that means ‘to put

‘:eder Or ‘to suppose’. Hypothesis is also a combination of two words ‘Hypo + Thesis, where ‘Hypo’
‘ p;s ins tent;.ative or subject to verification and ‘Thesis” a statement based on concepts, theories and
iSsu;:Xp-enences about the solution of the probl.em. The terfn hypothesm literally means an
"ﬁriabihon Or a supposition about the state of -affalrs of a cert(?l.n thing or [.Jhenome'n.a or facts or
Sane, 0]1‘ Slh‘xation. Thus, “hypothesis is perc<?1ved as a proposition or set. of propositions set forth
pmﬁﬁbi :lnano.n for occurrence of some __spec.ifle.d group of phenomen.on either assert'ed merely as a
St CO“)eCturebt_o guide some i tlgatl'Ol'\. or accePte.d as highly probable in th.e light of

v facts, Quite often a resear pothesis 1s a predictive statement, capable of being tested
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In the words of Good, Barr
true in the light of what is , at the time, ';nz‘i’;”is fully esta
in the search for new truth. When hypothe
theories”. )

In the words of Lundberg (1951): Hypz
remains to be tested. In the most glemetp;:tri)gn"
[ hich base for further invest . ) _
e hesis is a shrewd guess Or inference that is fOrmu!ate i,

In the words of Best (1963): "Hypot and to guide in further investigation”

Isi i ed facts or conditions inve
provisionally adopted to explain observ assumption whose testability is to be tested g, :

In the words of Mouly (1963): “Hypothesis is an ass vious knowledge”.
basis of the compatibility of its implications with empirical ewdelnces and_ pre y i
In the words of Gopal (1965): “Hypothesis is a tentative solution poSed on cursory obseny, ,

known and available data and adopted provisionally to explain certain events and to guide in the NVestigate,
of others. It is in fact, a possible solution to the problem”. -

In the words of Theodorson and Theodorson: “A hypotheses is a tentative statement asserting ;
relationship between certain facts”.

In the words of Goode and Hutt: “A proposition which can be put to a test to determine its validity”,

In the words of Kerlinger (1973): “A hypothesis is a conjectural statement of th> relationship betwes
two or more variables”.

In the words of Black and Champion (1976): “A hypotheses is a tentative staterent about somethin;
the validity of which is usually unknown”. !

In the words of While Bailey (1978): “Hypothesis is a proposition that is stated in a testable form &
that predicts a particular relationship between two or more variables”.

: g f
In the words of Gnr.m'el! (1988): “Hypothesis is written in such a way that it can be proven or disprover |
by valid or reliable data—it is in order to obtain these data that we perform our study”. |

In the words of Palmar O Johnson: “A hypothesis in statistics is s; o 1abot
a population”, tics is simply a quantitative statemen

In the words of Webster: “Hypothesis is g tentativ ' ; tis
logical or empirical consequences”. € assumption made in order to draw out and test

theses is a tentative generalisation, the valigi

tage the hypothes

Y of wy,
s may be any hunch, guess, fmeg;,«;;f

On the bases of these definition it can
assertion, proposition, predictive or tentativ
the truth or reality of which is yet to be kn
becomes the basis of systematic and scientif
proper direction. Hence, “hypothesis is 5
through the process of active testing ; whijc

. Process of rigorous empirical testi -
'€ enquiry which guides the research process if o
tentative answer to the defined problem, that has t0 P
hmay or May not be correct ”

I 2. cCHARACTERISTICS OF HYPOTHESs |
The following the basic W—’/
1. Valid: Hypothesi ‘ - ‘
'1 H}pot.hems m»ust be valig and relateq t L hichit®
trying to explain. 0 the phenomena or situation wh

Scanned with CamScanner



Con?ep.tua.l Ciarifty: Hyp(_’thﬁ‘Sis must be clearly and preci :

ambiguity RIS ormulation of hypothesis. It means ;’“C‘Sle‘}’_ S ShUU\d b?dr;o

should_b,e operationalsed, should be commonly accEptez;pa(:c;Cs:S qtl\c;) Eld > dehn-iib‘luea g
Testablhty: A‘h'ypothe‘sis should be testable and not moral j ould be communt : .
to collect 'erepmcal ev‘1dences to test the hypothesis InOtr;: judgement. It sk.\o.uld be poss! "
h}"POthESIS is testable if other deductions can be conéirmedeo‘:(;ri(sijpcgrg\'/:;/ ‘S;a:;;:::;;‘gén"

speciﬁ‘:ity: A hypothesis should be specific and i
‘ . exple ' . )
vayiables and the situations under which these relatfo;lrv‘vitnehz)lf ccted the resen” o
sstency: A h i i .
6. CUI.‘S‘;te de)r,ived fm}’PT;hQSE should be logically consistency. Two or more hypothesis
logically m the same population must not be mutually contradictory.
Obie Ctlv“,y: Hypothesis should be free from value judgement. In the scientific resear
researcher’s value system has no place in scientific enquiry.

ch the

gimplicity: Hypothesis should be a simple one requiring fewer assumptions. But the

simplicity does not mean vague idea.
me theoretical foundations.

9 Theoretical Relevance: Hypothesis should be based upon so
only then a

When a research is systematically based upon a body of existence knowledge,
genuine contribution is more likely to result in.
Availability of Technique: Hy pothesis should be related to available techniques, otherwise
it will not be researchable. Hence, the researcher must ensure that statistical or
mathematical techniques are available for testing the proposed hypothesis.
{1, Future Oriented: Hypothesis is forward looking concept as it is related to future

verification not the past facts, information or situations.

|3. FUNCTIONS OF THE HYPOTHESIS

Hypothesis serves the following important functions:-
1. Guide and Direction: Hypothesis provides the definite base to the scientific investigation.

It guides the direction of the research, without which research becomes unfocused.
2. Source of Data: It specifies the source Of data which is required to test the hypothesis.

3. Determine Data: It determine the
are relevant and which are not. It prevent the blin

of data.
4. Type of Research: It suggests which type of research is likely to be most appropriate.
propriate technique of the research.

5. Appropriate Technique: It determine the most ap
thesis contributes to the development of

6. Contribute to the Development: of Theory: HY}_’O ae
| body of knowledge and theory. It links theory with present research. When 1t 1s proved true

- then jt forms a part of theory:

10.

data required in the investigation. It defines which facts
d research and indiscriminate collection

WRRNL

ch are presented as under:-

e's, whi
as of the hypothesis. It gives direction to research
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what is known and what is to be known. Logical deductions from theory leaq to the
formulation of new hypothesis.

2. Observations: Observation can be one of the important sources of the hypothesis. Randop,
observations during discussions, conversations and reflections on the life of Persons als,
throw light on events and issues.

"

2.

Analogies: It is another useful source of the hypothesis. Here, the defined problen, is
compared with the previous studies or researches and then the hypothesis is formulateq i,
accordance with past experience and present circumstances.

4. Intuition and Personal Experience: Personal life experiences also determine researcher

perception and conception. These may in turn guide a person for formulation of hypothesis
more quickly.

SJI

Findings of the Existing Studies: Hypothesis may also be formulated from the findings of

the existing studies in order to replicate and test them.

6. Body of Knowledge: An important source of hypothesis is existing body of knowledge in
any particular subject. Where formal theories exist, hypothesis can be deduced. In case
hypotheses are rejected, theories would be modified.

7. Culture: A particular culture in which researcher is nurtured is also an important source of
hypothesis. Western culture emphasises on individualism, democracy, competition and
equality so research will revolve around these subjects. Whereas Indian culture emphasises
on traditions, collectivism, values, karma, puruswartha and spirituality so research will
revolve around these areas.

8. Continuity of Research: The continuity of research in a particular itself constitutes an
important source of hypothesis. For example research in the area of corporate governan®
can also provide fertile ground for research in the area of corporate social responsibilitY and
business ethics. The rejection of hypothesis leads to the formulation of new insight in that
area.

9. Folk Wisdom: Sometimes researcher can get idea of a hypothesis commonly held lay belief

like role of caste, religion and region in Indian polity.

B L i e em e e omwt N NA SR R RAN AP R s L

Scanned with CamScanner



SCLLLIULL Ilypotn9515)-

8. TEST OF SIGNIFICANCE

Various tests of significance have been developed to meet various types of requirements in

Usiness, economic, social, financial and operational environments etc. These are both parametric and
7

Mo :

" parametric test,

L Parametric tests are statistical techniques to test a hypothesis based on certain assumptions
Ut the population. The most important parametric tests are: the z-test, the t-test and the F-test.

TheY are based'upon the following assumptions:-

, ) the selection of one item must not
* Th . ot be independent, means
e observations or value must be

y other item.

. andom basis should be normally
e sample is drawn atar Al

Mistributed, 1
- e population shou

T}\g population from ‘
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* Parametric test require quantitative measurement of sample data in form of ,p, 'merval iy

ratio scale, so that arithmetic operations can be used. istribution free tests .

2. Non-parametric tests are referred to population free or dlsm.bu 1(;1116 non- arlads th.ey T ng,
based on the characteristics or normality assumptions of the PopulatIO;-. ualitatili./e i?etrlc tests Te
applied when the Population is not normal or the data being measured 1s q ute when thnafure, Th@se
tests can be applied to nominal and ordinal scale data and are casy toicomp test, M ‘e’Vsa‘mple o
is small. The important non-parametric tests are: the Chi-square t.est, Runst: etS , daSnn_ hitne test
Wilcoxon matched-pairs signed rank test, Kruskal-Wallis test, Friedman test an Pearmapg Tan
correlation.

9. TEST OF SIGNIFICANCE FOR LARGE SAMPLE Z-TEST

The variables are classified into small and large sample. A sample with more than 30 Variab|eg is
known as large sample. In case when sample size is large i.e., (n 2 30), z-test can be used for testing
the hypothesis. Z-test is a popular test for judging the significance of mean and proportion, 7 vale
will be computed from the sample data with the help of z statistics. Then the critical Z value is foyng
out from the table at 3 particular level of significance. The Table Z value will be compareq with
calculated Z statistics for taking the decision about the hypothesis. If the calculated 7 value is mop,

than the Table value then reject the null hypothesis and conclude that the alternative hypothesis js
accepted or vice-versa.

In this case a single mean is drawn from a particular population and some measure of central

tendency like mean is calculated in order to determine the statistica] significance between sample
mean and population mean,

The z-test is used by applying the following formula:-

X-u

Z:
o/vn

Where, X =The Mean of Sample,
K = Population Mean.
0 = Standard Deviation of Population,

n = The number of items in 5 sample,

Example-1. The mean life of time of 225 CFL bulbsg produced by the a company is found to be
h

1270 hours with a standard deviation of 90 ours. Test the hypothesis that it has mean life of 1300
hours.

Solution- Null Hypothesis: 55 =W =2600.
o i X 1 % 2600

- Alternative Hypothesis:
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Z=5
pecision: The calculated value 5 is more than standard value 1.96 at 5% level of significance.
Hence hypothesis is rejected and there is a significant difference in sample mean and population
meal:
g2 Z-test for Testing the Difference Between Two Mean

There are many instances in social science and business research which involve a comparison
petween two populations. The null hypothesis is such situation is stated as under:-
yull Hypothesis: There is no significant difference between mean of two populations.
Ho: X=Y
Alternative Hypothesis: There is significant difference between mean of two populations.
Ho X# Y
To test the hypothesis the following formula of z-test is applied:-

= Mean of the first sample-

Where, X
Y = Mean of the second sample
2
X
2
y

o2 = Variance of the first population.

62 = Variance of the second population.

Ni = Size of first Sample.

N2 = Size of second sample.
Example 2: A random sample of 1000employees from Chandigarh shows their mean wages as
Rs 47 per week with standard deviation Rs. 28. A random sample of 1500 employees from
Trivandrum gives a mean wage of Rs 49 with standard deviation of Rs. 40 per week. Is there a

significance difference between the mean wages of two cities?

Solution:

Let us take a null hypothesis that there is no significant difference betwe
; : : en mean wa
two cities. X 5 o ; ges between

- 47. ‘gfggfi;gﬁ;'—-:izs. 63 = 40. Ni=1000. Nz ==1500.
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g 47-39

(28" (40)”
11000 1500
Decision: Calculated value is 1.47 which is less than the standard value 1.96 3t 5%

. . i signifi -
Slgniticance. Hence hypothesis is accepted, which shows that there is no significant g;
between mean wages in two cities.

leVel of
ff erencE

9.3 Z-test for Hypothesis Testing of Difference of two Proportions:

When the two samples are drawn from the different population having similar universes in thy
case the researcher may be interested to find out whether the difference between the Proportion
Success is significant or not. Here the hypothesis formulated will be that there is NO significy,
difference between the proportions of successes between two samples.

For testing the difference between the two proportions the following procedure will be applied:-

Step- 1: Formulate the null hypothesis: There is no significant difference between the PToportions
of successes between two samples. Ho: p1=pa.

Step- 2: Calculate the value of P and q, where p is pooled estimate of the proportion in te
population:

npy +n2p2 X1 +x
T el S
n +ny

es in the two samples of size ni and n»
Proportion in the second sample = p2

r of the difference between Proportions;

1 1
S.E. o — — + —
s \/Po o {nl 712}

Step- 4: then apply the rule to calculate the z value:

Proportion in the first sample = py,
Step- 3: Calculate the standard erro

Iy

Ly

"
13
i
i’
!

8
‘_.‘t

Difference pl-p2
Z = T T =——___ =
‘ , S.E. S.E.(p1- p2)
Step- 5: Interpret the results: If the calculateq value of 7 j

 level of significance (generally, 1.96 at 59 level of significanc
5 e concluded that there is a significant difference b

mples or vice-versa. .

i 3= . ‘b “_1
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Null hypOthe51s: there is no significant difference in the production of defective items before and
et the repail:

s pi= P2

20 3
= Lo Pl = —=0.04, = —_—=
step- 2 500 P2 0.03,
ciop-3 Py 2500x0.04+100><0.03_ 2043 23 _0.0383
P 500+ 100 5004100 600

q =1-pn qo=1-0383= 09617

Step- 4: Calculate the standard error of the difference between proportions;

SE. (p1- ) = J0.383x0.9617{—1—+—1—} - 0.021.
500 100

Step- 5. Apply the rule to calculate the z value:

i 1-p2
7 - Difference _ P p2_ _ 0.04+0.03 _ 0.476.
SiE. S.E(pl-p2) 0.021

Step- 6. Interpretation of results: The calculated value of Z is 0.476 which is less than the table
value 1.96 at 5% level of significance, hence, the hypothesis will be accepted and it can be concluded
that there is no significant difference in the production of defective items before and after the repair.
Machine has not improved significantly.

I 10. TEST OF SIGNIFICANCE FOR SMALL SAMPLE T-TEST

Small sample size referred to size of sample which is less than 30. In case of small sample size the
z-test is not appropriate test statistic as the assumptions on which it is based do not hold good in case
of small sample. The theoretical work on t-distribution was done by W.S. Gosset (1876-1937) under
the pen name #student’ as he was the employee of the company Guinness & Sons, a Dublin bravery,
Ireland, which did not allowed it employees to publish research findings under their own names. The
t-distribution is used when sample size is less than 30 and the population standard deviation is not
known.

'W- test can also be applied to estimate the population mean H when population standard
deviation is unknown and sample size is even large irrespective of shape of population (Naval
Bajpai-2011). There is debate on this issue. Some resea.rchers apply the ‘t'- test when population
standard deviation is unknown, irrespective of sample size. Some of the other researchers are of the
opinion that for large sample size the ‘t'- test and ‘Z'- test are almost identical even when population
standard deviation 18 unknown (Zikmund, Babin, Carr, Adhikari and Griffin - 2014). When sample
sizes approaches 120, the sample standar.d dgvxation becomes a very good estimate of the population
standard deviation: beyﬂnd 120 sample size, tfi;&st and Z-test are virtually identical (Donald, Pamela S
Schindler and J K Sharma - 2014).. b5

The t-statistic is defined as unders- -
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X = The mean of sample.

W= The actual or hypothetical mean of the population.

S=

Standard deviation of sample.

n = Sample size.

4 i h .
Degree of Freedom: Degree of freedom is used to see the table value for']tetstt]mgtth e h};pothem
V= n—11f hypothesis is to be tested 5% level of significance under one tail, then the valye jg 4 be

SES

seen below the 0.025 level. If the value of table is two tails, then the value is to be seen below the 0.05

10.1 Assumptions of t-test

The fol]owing are the pre-requisites for the application of t-test:-

L.

9

3.
4.

The population from which a sample is drawn is normal.
The samples have been drawn at random.
The population standard deviation is not known.

Sample size should small i.e., less than 30.

10.2 Properties of t-test

Following are the properties of the t-test:-

It gives a normal bell shaped curve which is symmetrical.
The mean of t-distribution is zero.

Its value range between plus (+) infinity to minus (--) infinity.

extreme outcomes.

It has a set of critical values like the distribution of Z, X2,

and F etc. These values are referred
to, for testing the magnitude of the c

alculated value of the test statistics.
It is higher than the normal distribution

at the both side of the tails of the curve but lower in
height at the point of the mean ().

The constant C is actually a function of v
V, the distribution of f(#) is completely s
each value of V.

(pronounced as nu

), so that for a particular value of
pecified. Thus, f

B is a family of functions, one for

10.3 The application of the t-test

The following are the cases in which t-test is generally used to test the significance of the various
results obtained from small sample:-

1. To test the significance of the mean of random sample,

z.

To test the differeﬁcé'_, attar
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3. Totes > difference hetwe :
\ est the difference between means of two samples (Dependent Samples) or Paired t-test.
4. Totest the significance of observed correlation coefficient
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