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DATA AND ITS TYPE 

 A characteristic or measurement that may 

different from one entity to another or place to 

place or time to time is called Data, which is 

able to distinguish among them. For eg. The 

measurement for height, weight, income, 

expenditure, demand etc. 

 Data are collected for an investigation or 

research depending on the nature of the 

problem, they may relate to individuals, 

families, houses, village, business etc. The 

collected data are known as observations. 

 Observations may be measured out of the 4 

type of physical measurement. 



DATA AND ITS TYPE 

 The distinguishing of the observations from one 

outcome to other is called categorization. In 

other word categorization is a partition or a sub 

partition of total possible outcomes into different 

distinct groups or elements.  

 The data refereeing to a single time point or a 

single space point  ( or any single factor of the 

variable/attribute is a cross section data.) 

 



DATA AND ITS TYPES 

 The data, which are collected according to time 

variation (year, month, week, day, hours, 

minutes etc) (time series) 

 The data, which are collected according to place, 

area, region etc (geographical / spatial) 

 The data, which are placed to compare two or 

more variables, which is used to find out 

relationship between two or more variables and 

used for estimating one variable using known 

value of another variable. (Ordered data) 

 



SOURCES OF PRIMARY AND SECONDARY 

DATA 

Primary 
 Data collected by investigator from personal 

experimental studies for a specific research  

 First hand data 

 Collected when secondary data  are 
unavailable and inappropriate 

Secondary 
 The data (published or unpublished form 

which has collected by others for their 
purpose) can be utilized for study of another 
investigator, such data is said to be secondary 
data. 

 



SOURCES OF PRIMARY AND SECONDARY 

DATA 

 Source of Primary data 

 Questionnaire survey (post, internet) 

 Interview (personal/telephone) 

 Focus group discussion 

 Community forums and public hearing 

 Observation 

 Case studies 

 Diaries 

 Key informants interview 

 



SOURCES OF PRIMARY AND SECONDARY 

DATA 

 Source of Secondary data 

 Usual public sources 

Nepal census of Household and Population, 

agriculture, business, vital statistics etc 

Governmental organization-national and district level 

use for development of society (office of ministry, 

municipality, district development office etc) 

Opinion and poll taken by others 

Health and microbial survey done by others 

 INGO’s, NGO’s, UN publication 

 Unusual sources: Easily accessible 

The yellow pages, Newspapers, Bulletin Board, Films, 

Post cards, old prints, Topographical maps etc 

 



SOURCES OF PRIMARY AND SECONDARY 

DATA 

Problems in collecting primary data 
 Timeframe, budgetary 

 Transportation 

 Non response error 

 Biasness of enumerator 

 Lack of expertise in construction of questionnaire 
and collection of data 

Problems in collecting secondary data 
 Definition of terms and units 

 If two set data comparison may make confusion 

 Data may not be exact form of requirement 

 Reliability and suitability  



DATA COLLECTION TECHNIQUES 

Method of data collection 

Primary sources 

Observation 

Participa
nts 

Non 
Participants 

interviewing 

Structure 
Non 

Structure 

Questionnaire 

Mailed 
Question

naire 

Collectiv
e 

Question
naire 

Secondary  Sources 

Documents 

Govt. Publication 

Earlier Research 

Census 

Personal Records 

Client Histories 

Service records 



OBSERVATION 
 Participant observations:  researcher participates in 

the activities (as a member) with or without their 

knowledge that they are being observed. (involve as a 

prisoner to study the behavior & life of prisoners. 

 Non-participant observation: do not get involve in 

activities but remains a passive observer. (function 

carried out by nurse observed) 



STRUCTURE INTERVIEW 

 Pre-determined set of questions /Interview 

schedule 

 Face to face 

 Telephone 

 Other electronic media 



UNSTRUCTURED INTERVIEW 

 In-depth interview 

 Focus group interview 

 Narratives/ oral histories 

 



QUESTIONNAIRE DESIGN  

 Main instrument in survey 

 Foundation of questionnaire is question 

 It must translate research objective in to specific 

question 

 Answer to such question provide data for 

hypothesis testing 

 It must motivate the respondent so that 

necessary information is obtained 

 



THE MAJOR CONSIDERATION 

 Content 

 Structure (type) 

 Format 

 Sequence 

 



CONTENT 
 Factual 

 Background 

 Environment 

 Habits 

 likes  

 Opinion 

 Attitude 

 Behaviour 

 Idea 

 inclination 



TYPES OF QUESTIONS 

 Closed end questions 

 Open end questions 

 Contingency questions 



FORMAT OF QUESTION 

 Rating question 

 Strongly agree, Agree, Disagree, strongly disagree, 

No opinion 

 Matrix question 

 Large set of rating questions, has same response 

categories 

 Semantic differential 

 Bio polar rating Good --     --    --    --   --    --   --  Bad                                  

            3     2     1    0    1    2    3 

 Ranking question 

 Placing objects according to relative order 



ORDER OF QUESTION 

 Random order 

 Logical progression 

 The Funnel Sequence 

 Successive questions have narrower scope  

 Is used when the topic itself motivate the respondent to give 

answer. 

 The Inverted Funnel Sequence 

 Narrower questions are followed by broader ones 

 It is used when the topic of survey does not strongly 

motivate the respondent to communicate 



PITFALL IN QUESTIONNAIRE CONSTRUCTION 
 Wording of question (simple and everyday language) 

 Response set (similar pattern questions) 

 Leading questions 

 Unemployment is increasing , is not it? 

 Threatening questions (embarrassing) 

 Presumption questions 

 How many cigarettes do you smoke in a day? 

 Double barreled questions 

 How often and how much time do you spend in your visit? 

 Does you organization have special recruitment policy for 

minorities and women? 



SOME MORE INFORMATION 

 Cover letter 

 Should motivate to share the required information, 

include objectives and relevance of the study 

 Instructions 

 Clear understanding of the questions and way of 

giving answer 

 



QUESTIONNAIRE 

 Through post 

 Through Enumerator 

 Online Survey 

 You can use googledocs (free of cost) or monkeysurvey 

different online survey tools 

 



 

COURSES OF QUALITATIVE DATA 

 



Qualitative data is information that is 

difficult to measure, count, or express 

in numerical terms. This type of data 

is used in research involving detailed, 

verbal descriptions of characteristics, 

cases, and settings.  



Data which can be categorized in 

some way but which cannot be 

reduced to numerical measurements  



Data that is not quantitative  



   The question is not whether to 

use qualitative methods in IS, 

since they are always used in 

some way. The question is how 

systematic should their 

application be.  



QUALITATIVE RESEARCH 

What are qualitative data? 

 

Where do we get them and how? How do we 
analyze them? 

 

Why should they be used in IS and how? 

 

Qualitative IS design issues.  
 

 

 







BASIC METHODS 

Individual Interviews 

 

Focus groups 

 

Direct Observation 

 

Participant-Observation 

 





ETHNOGRAPHY 

Ethnography is a research method 
designed to explore cultural 
phenomena where the researcher 
observes society from the point of view 
of the subject of the study. An 
ethnography is a means to represent 
graphically and in writing the culture 
of a group. So Ethnography is the study 
of social interactions, behaviours, and 
perceptions that occur within groups, 
teams, organisations, and communities 

http://en.wikipedia.org/wiki/Research_method
http://en.wikipedia.org/wiki/Cultural
http://en.wikipedia.org/wiki/Group


QUALITATIVE DATA COLLECTION 

TECHNIQUE 

 In-depth technique 

 Participant Observation 

 Participant makes first hand observations of activities and 

interactions, engaging personally in those activities as 

“Participant Observer”. 

 Focus Group Discussion 

 Informally interview- with predetermined interview guide –     

6-12 person – in-depth qualitative information- perception, 

attitude and experience 

 Key Informant Interview 

 Data from interviews consists of direct quotations from 

people about their experience, opinion, feelings & 

Knowledge. 



QUALITATIVE DATA COLLECTION 

TECHNIQUE 

 In-depth technique 

 Case Studies 

 Understand a particular person, institution, society 

 Depth of study  rather than breadth of study 

 The particular rather than general 

 Holistic view rather than isolated factors 

 Natural settings rather than artificial situation 

 Multiple sources rather than one research Method 

 Genealogical Methods 

 Gene – family and Logical - science 

 The science of studying family history. 

 It is the process of trace ancestor. 

 



E-RESEARCH/DATA COLLECTION 

THROUGH INTERNET AND WEBSITE 

 



WEB SURVEY 

 



E-MAIL SURVEY 

 



GETTING DATA READY FOR ANALYSIS 

 



DATA ANALYSIS 

 

DATA ENTRY 

 

ERROR  

CHECKING 

AND 

VERIFICATION 

CODING 

EDITING 

Stages of Data processing 

and  Analysis 



FIGURE 1: DATA TRANSFERRING FROM QUESTIONNAIRE 
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Each questionnaire 

contains responses of m 

number of questions 

Q1, Q2, … Qm 

Computer 

Single-answered Question: A question whose expected number of 
answer is one.   

Multiple-answered Question: A question whose expected number of 
answer is more than one  



EXAMPLE OF A QUESTIONNAIRE  

Q1. How many employees are in your office? ………… 

Q2. Please mention the number of employees  by their level of 

education  

   School education….  

   College education….  

   University education…. 

Q3. Have you ever heard about XYZ scheme?  Yes             No Q5  

Q4. How did you hear about XYZ scheme? Mention source.  

           Radio        Television          Papers  

Q5. How is your business running in the current situation? 

          Very well      Well    Satisfactory        Bad        Very Bad 

Note that Q1, Q3 and Q5  are single-answered questions & Q2 and 

Q4 are multiple-answered questions. Q1 and Q2 are quantitative 

variables & Q3, Q4, Q5 are qualitative variables 



DEFINING VARIABLES: SOME SUGGESTIONS 

Variables are symbols used to designate characteristics of entities 

under consideration. They are defined by users so that responses 

of each entity could be transferred into appropriate columns..  

1. Treat each single answered question as  a variable. It is a 

good idea to name such variables by their corresponding 

question numbers.  

2. For multiple answered question, first determine the 

possible number of multiple answers or categories. Treat 

each category as a variable. It is a good idea to name such 

variables by their corresponding question number with 

additional alphabets or numbers separating, if necessary, 

by under score  symbol ( _ ).  

An  efficient way of defining variables is as follows.   



List of Variables of the Example Questionnaire  

Consider the previous questionnaire, where there are 9 possible 

variables. Their names and labels are as follows. 

Variable names Variable labels 

Q1 # of employees 

Q2a # of employees with school level education  

Q2b # of employees with college level education 

Q2c # of employees with university level education 

Q3 Awareness status of XYZ scheme 

Q4a Source of awareness is radio 

Q4b Source of awareness is TV 

Q4c Source of awareness is paper 

Q5 Business condition 



ASSIGNING CODES FOR TEXTUAL DATA  

Variable Code values 

Q3 1 = Yes and 0 = No 

Q4a 1 if heard from radio & 0 otherwise 

Q4b 1 if heard from TV &  0 otherwise 

Q4c 1 if heard from paper & 0 otherwise 

Q5 1 = Very bad, 2 = Bad, 3 = Satisfactory, 

4 = Well, 5 = Very well 

Codes are assigned for textual responses. The variables – Q3, Q4a, 

Q4b, Q4c, Q5 – introduced in the example questionnaire are 

qualitative in nature. A coding system  for these variables are 



Scrutinizing 

Data Entry 

Checking and updating 

DATA PROCESSING 



Check to Ensure Correct Unit Was 

Surveyed 

Screened for Completeness of Form 

 Incomplete Forms May Need Contact with 

Respondents 

Data Coding (Convert Verbal Information into 

Numbers) 

 Assign Codes for Each Question  

Data Entry 

 Data Keyed by Hand 

 Computer Transfer 

SCRUTINIZING / DATA ENTRY 



 Coding is the process of giving some symbols ( either) 

alphabetical or numerals or (both) to answers so that 

responses can be recorded into a limited number of classes or 

categories. It is necessary for the efficient analysis of data. 

 Consider the following examples. 

 What is your sex? 

 Male ______ Female_______ 

 Here the male could be coded as “0” for response and “1” for 

Female.                                           What is your age? 

-<10 yrs. It can be coded as A. 

- 10- 25 yrs. It can be coded as B. 

- 25-50 yrs. It can be coded as C. 

- 50 or above It can be coded as D.  

 

CODING 



A field: collection of 
characters (single No., letter, 
symbol) representing single 
type of data. 

A record: collection of 
related fields.  

A file: collection of related 
records. 

 

ORGANIZE DATA INTO: 



WHAT IS DATA ANALYSIS? 

Data analysis deals with the problem of deriving relevant 

information contained in a given data file. It is one of the major 

topics of the subject – statistics. It is carried out in order to fulfill 

the research objectives with empirical evidences.  

1. small tables (frequency tables) 

2. graphs or diagrams (histogram, bar graph, pie chart  etc.) 

3. summary statistics (percentage, mean, standard deviation etc.)     

4. models (linear models, factor models  etc.) 

5. indicators or indices (per capita income/consumption etc.) 

The derived information generally appear in one or more of the 

following forms (list is not exhaustive) 



Descriptive & Inferential Statistics 

Statistics 

Descriptive Inferential 

Tabular Graphical 

Estimation Hypothesis Testing 

Point Interval Parametric Non-Parametric 

The methods of inferential statistics are applicable when results are 

obtained from a random.  

Uncertainty always remains while generalizing results from a sample 

to a population. The degree of uncertainty is measured in terms of 

probability in inferential statistics.  



 

What type 

of data 

? 

 

1. Prepare frequency table 

2. Compute mode 

3. Compute median 

(ordinal) 

4. Draw graphs 

• Bar diagram 

• Pie-chart 

5. Chi-square test 

1. Prepare frequency table (discrete) 

2. Compute mean. Median and mode 

3. Compute positional statistics 

4. Compute SD, range etc. 

5. Draw graphs. 

• Histogram (continuous). 

• Bar diagram (discrete). 

6. Z, t, F & 2 tests 

7. Transform into categorical. 

Nominal or Ordinal Ratio or Interval 

Univariate Data Analysis 

Analysis of data of a single variable at a time is univariate 

analysis. The suitable  univariate data analysis methods by scale of 

variables are listed below  



 

Nominal 

Ordinal 

Scale 

1.  Prepare two-way frequency tables 

2.  Compute row or column percentages 

3.  Draw charts and diagrams 

4.  Test hypotheses (chi-square test of independence)  

 

 

Ratio 

Interval 

Scale 

5.  Prepare two-way frequency tables 

6.  Draw Scatter diagram 

7.  Test hypotheses (chi-square, z, t, F tests) 

8.  Carry out correlation & regression analysis 

BIVARIATE DATA ANALYSIS 

Analysis of data of two variables at a time. The kinds of data 

analysis are listed below. 



T-TEST FOR DIFFERENCE BETWEEN MEANS 

Indicators Poor Non-poor 

Average farm size in ha 0.771 1.249 

Average household size 6.72 5.19 

Average children/household 2.19 1.47 

Average literates/ household 1.77 2.70 

Nepal Rural Credit Survey 1992 is a national level survey of more 

than seven thousands households. A poverty profile based on the 

data is prepared and presented below. The absolute difference (||) 

between poor and non-poor group is found highly significant, 

which is seen by testing the null hypothesis H0:  = 0 against H1: 

  0. Too small p-value is considered as an evidence against H0. 



CHI-SQUARE TEST OF INDEPENDENCE 

Poverty Status Farm Category Row 

Total L/M Small Large 

Poor 1279 1225 180 2684 

Non-poor 1516 2243 821 4580 

Column total 2795 3468 1001 7264 

A total of 7264 households were categorized by farm category  and 

poverty status. The data are arranged below. We are interested to 

test the null hypothesis H0: there is no association between two 

variables FC & PS against the alternative hypothesis H1: there is 

association 



CONTINGENCY TABLE SHOWING ASSOCIATION 

Poverty 

Status 

Farm Category 

L/M Small Large 

Poor 45.8 35.3 18.0 

Non-poor 54.2 64.7 82.0 

Total 100.0 100.0 100.0 

Clearly, the percentage of poor household decreases with the 

increase in farm size 

The association between  FC and PS is more vividly seen from the 

following conditional percentage distribution table derived from 

the previous one. Note that percentages are of column totals.   



Farm Area (hectare) in 2002
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SCATTER DIAGRAM  OF FARMLAND & POPULATION (75 

PAIRS OF DATA)  

+ve relationship between population and farmland 

Correlation 

coefficient 

is 0.79 



Total Area in square km
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SCATTER DIAGRAM OF SURFACE AREA & POPULATION (75 PAIRS OF DATA) 

-ve relationship between population and surface area across district 

Correlation coefficient is -0.36 



HOUSEHOLD COMPOSITION ACROSS  CONSUMPTION QUINTILE 

GROUP 
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HYPOTHESIS TESTING (Z,T F, ANOVA, CHI 

SQUARE) 

 Z test 

 Test of significance of single mean 

 Test of significance of double mean 

 Test of significance of single proportion 

 Test of significance of double proportion 

 

 T test 

 Test of significance of single mean 

 Test of significance of double mean (independent) 

 Test of significance of pair t-test (dependent two 

mean) 

 

 



HYPOTHESIS TESTING (Z,T F, ANOVA, CHI 

SQUARE) 

 F test 

 Test of significance of  more than two mean (ANOVA) 

 Test of significance of standard deviation 

 

 Chi Square test 

 Test of significance of independence of attribute. 

 

 



11.61 

HYPOTHESIS TESTING… 

 A criminal trial is an example of hypothesis testing 

without the statistics.  

 In a trial a jury must decide between two hypotheses. 

The null hypothesis is 

  H0: The defendant is innocent 

 

 The alternative hypothesis or research hypothesis is 

  H1: The defendant is guilty 

 

 The jury does not know which hypothesis is true. 

They must make a decision on the basis of evidence 

presented.  



11.62 

HYPOTHESIS TESTING… 

 In the language of statistics convicting the defendant 
is called rejecting the null hypothesis in favor of the 
alternative hypothesis. That is, the jury is saying that 
there is enough evidence to conclude that the 
defendant is guilty (i.e., there is enough evidence to 
support the alternative hypothesis).  

 

 If the jury acquits it is stating that there is not enough 
evidence to support the alternative hypothesis. Notice 
that the jury is not saying that the defendant is 
innocent, only that there is not enough evidence to 
support the alternative hypothesis. That is why we 
never say that we accept the null hypothesis, 
although most people in industry will say “We accept 
the null hypothesis” 

   

 



11.63 

TYPES OF ERRORS… 

 A Type I error occurs when we reject a true null 
hypothesis (i.e. Reject H0 when it is TRUE) 

 

 

 

 

 

 

 

 A Type II error occurs when we don’t reject a 
false null hypothesis (i.e. Do NOT reject H0 when 
it is FALSE) 

H0 T F 

Reject I 

Reject II 



11.64 

CONCEPTS OF HYPOTHESIS TESTING (1)… 

 The two hypotheses are called the null 
hypothesis and the other the alternative or 
research hypothesis. The usual notation is: 

 

 

  H0: — the ‘null’ hypothesis 

 

  H1: — the ‘alternative’ or ‘research’ 
hypothesis 

 

 The null hypothesis (H0) will always state that 
the parameter equals the value  

pronounced 
H “nought” 



11.65 

CONCEPTS OF HYPOTHESIS TESTING… 

 Consider mean demand for computers during 
assembly lead time. Rather than estimate the mean 
demand, our operations manager wants to know 
whether the mean is different from 350 units. 
In other words, someone is claiming that the mean 
time is 350 units and we want to check this claim 
out to see if it appears reasonable. We can rephrase 
this request into a test of the hypothesis: 

  H0:    = 350 

 Thus, our research hypothesis becomes: 

  H1:    ≠ 350 

 Recall that the standard deviation [σ]was assumed 
to be 75, the sample size [n] was 25, and the sample 
mean [     ] was calculated to be 370.16 



11.66 

CONCEPTS OF HYPOTHESIS TESTING… 

 For example, if we’re trying to decide whether the 

mean is not equal to 350, a large value of    (say, 

600) would provide enough evidence.  

 

 If     is close to 350 (say, 355) we could not say 

that this provides a great deal of evidence to infer 

that the population mean is different than 350. 



11.67 

CONCEPTS OF HYPOTHESIS TESTING (4)… 

 The two possible decisions that can be made: 

 

 Conclude that there is enough evidence to support 
the alternative hypothesis 

(also stated as: reject the null hypothesis in favor 
of the alternative) 

 

 Conclude that there is not enough evidence to 
support the alternative hypothesis 

(also stated as: failing to reject the null hypothesis in 
favor of the alternative) 

NOTE: Generally we do not say that we accept the 
null hypothesis…… 



11.68 

CONCEPTS OF HYPOTHESIS TESTING (2)… 

 The testing procedure begins with the assumption 

that the null hypothesis is true. 

 

 Thus, until we have further statistical evidence, we 

will assume: 

 

  H0:    = 350   (assumed to be TRUE) 

 The next step will be to determine the sampling 

distribution of the sample mean     assuming the true 

mean is 350.       

         is normal with                     350 

                                                      75/SQRT(25) = 15 



11.69 

IS THE SAMPLE MEAN IN THE GUTS OF THE 

SAMPLING DISTRIBUTION?? 



11.70 

THREE WAYS TO DETERMINE THIS: 

FIRST WAY  

1. Unstandardized test statistic:     Is     in the 

guts of the sampling distribution?  Depends on 

what you define as the “guts” of the sampling 

distribution. 

 

 If we define the guts as the center 95% of the 

distribution [this means  = 0.05], then the 

critical values that define the guts will be 1.96 

standard deviations of X-Bar on either side of 

the mean of the sampling distribution [350], or 

  UCV = 350 + 1.96*15 = 350 + 29.4 = 379.4 

  LCV = 350 – 1.96*15 = 350 – 29.4 = 320.6 

 



11.71 

1. UNSTANDARDIZED TEST STATISTIC 

APPROACH 



11.72 

THREE WAYS TO DETERMINE THIS: 

SECOND WAY 

 2. Standardized test statistic:  Since we defined the 
“guts” of the sampling distribution to be the center 
95% [ = 0.05],  

  If the Z-Score for the sample mean     is greater 
than 1.96, we know that     will be in the reject region 
on the right side or 

   If the Z-Score for the sample mean is less than -
1.97, we know that    will be in the reject region on 
the left side.  

 

 Z = (     -       )/        = (370.16 – 350)/15 = 1.344 

 

 Is this Z-Score in the guts of the sampling 
distribution???    



11.73 

2. STANDARDIZED TEST STATISTIC 

APPROACH 



11.74 

THREE WAYS TO DETERMINE THIS: 

THIRD WAY 

 3. The p-value approach (which is generally used 
with a computer and statistical software): Increase 
the “Rejection Region” until it “captures” the sample 
mean. 

 

 For this example, since     is to the right of the mean, 
calculate 

  P(    > 370.16) = P(Z > 1.344) = 0.0901 

 Since this is a two tailed test, you must double this 
area for the p-value. 

  p-value = 2*(0.0901) = 0.1802  

 Since we defined the guts as the center 95% [ = 
0.05], the reject region is the other 5%.  Since our 
sample mean,     , is in the 18.02% region, it cannot be 
in our 5% rejection region [ = 0.05].  

 

 



11.75 

3. P-VALUE APPROACH 



11.76 

STATISTICAL CONCLUSIONS: 

 Unstandardized Test Statistic: 

  Since LCV (320.6) <      (370.16) < UCV (379.4), 
we reject the null hypothesis at a 5% level of 
significance. 

 

 Standardized Test Statistic: 

  Since -Z/2(-1.96) < Z(1.344) < Z/2 (1.96), we fail 
to reject the null hypothesis at a 5% level of 
significance. 

 

 P-value: 

  Since p-value (0.1802) > 0.05 [], we fail to reject 
the hull hypothesis at a 5% level of significance. 

 



11.77 

EXAMPLE 11.1… 

 A department store manager determines that a 

new billing system will be cost-effective only if 

the mean monthly account is more than $170. 

 

 A random sample of 400 monthly accounts is 

drawn, for which the sample mean is $178. The 

accounts are approximately normally distributed 

with a standard deviation of $65. 

 

 Can we conclude that the new system will be 

cost-effective? 



11.78 

EXAMPLE 11.1… 

 The system will be cost effective if the mean 

account balance for all customers is greater than 

$170. 

   

 We express this belief as a our research 

hypothesis, that is: 

 

  H1:    > 170   (this is what we want to 

determine) 

 

 Thus, our null hypothesis becomes: 

 

  H0:   = 170   (this specifies a single value for 



11.79 

EXAMPLE 11.1… 

 What we want to show: 

  H1:    > 170 

  H0:    < 170  (we’ll assume this is true) 

 Normally we put Ho first. 

 We know: 

  n = 400, 

     = 178, and 

     = 65 

      = 65/SQRT(400) = 3.25 

   = 0.05 



11.80 

EXAMPLE 11.1… REJECTION REGION… 

 The rejection region is a range of values such 

that if the test statistic falls into that range, we 

decide to reject the null hypothesis in favor of the 

alternative hypothesis. 

is the critical value of      to reject H0. 



11.81 

EXAMPLE 11.1… 

 At a 5% significance level (i.e.     =0.05), we get 

[all  in one tail] 

  Z = Z0.05 = 1.645 

 Therefore, UCV = 170 + 1.645*3.25 = 175.35 

 Since our sample mean (178) is greater than the 

critical value we calculated (175.35), we reject the 

null hypothesis in favor of H1 

 OR 

                                                                            

(>1.645)  Reject null 

 

 OR 

 p-value = P(      > 178) = P(Z > 2.46) = 0.0069 < 



11.82 

EXAMPLE 11.1… THE BIG PICTURE… 

=175.34 

=178 

H1:    > 170 

H0:    = 170 

Reject H0 in favor of 



11.83 

INTERPRETING THE P-VALUE… 

 The smaller the p-value, the more statistical 
evidence exists to support the alternative 
hypothesis. 

• If the p-value is less than 1%, there is 
overwhelming evidence that supports the 
alternative hypothesis. 

• If the p-value is between 1% and 5%, there is a 
strong evidence that supports the alternative 
hypothesis. 

• If the p-value is between 5% and 10% there is a 
weak evidence that supports the alternative 
hypothesis. 

• If the p-value exceeds 10%, there is no evidence 
that supports the alternative hypothesis. 

 We observe a p-value of .0069, hence there is 
overwhelming evidence to support H :    > 



11.84 

INTERPRETING THE P-VALUE… Overwhelming Evidence 

(Highly Significant) 

Strong Evidence 

(Significant) 

Weak Evidence 

(Not Significant) 

No Evidence 

(Not Significant) 

0                            .01                            .05                     .10 

p=.0069 



11.85 

CONCLUSIONS OF A TEST OF 

HYPOTHESIS… 

 If we reject the null hypothesis, we conclude that 

there is enough evidence to infer that the 

alternative hypothesis is true. 

 

 If we fail to reject the null hypothesis, we 

conclude that there is not enough statistical 

evidence to infer that the alternative hypothesis 

is true. This does not mean that we have proven 

that the null hypothesis is true! 

 

 Keep in mind that committing a Type I error 

OR a Type II error can be VERY bad depending 

on the problem. 



11.86 

ONE TAIL TEST WITH REJECTION REGION 

ON RIGHT  

 The last example was a one tail test, because 

the rejection region is located in only one tail of 

the sampling distribution: 

 

 

 

 

 

 More correctly, this was an example of a right 

tail test. 

  H1:  μ  > 170 

  H0:  μ  < 170 
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ONE TAIL TEST WITH REJECTION REGION 

ON LEFT 

 The rejection region will be in the left tail. 
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TWO TAIL TEST WITH REJECTION 

REGION IN BOTH TAILS 

 The rejection region is split equally between the 

two tails. 
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EXAMPLE 11.2… STUDENTS WORK 

 AT&T’s argues that its rates are such that 

customers won’t see a difference in their phone 

bills between them and their competitors. They 

calculate the mean and standard deviation for all 

their customers at $17.09 and $3.87 

(respectively). Note: Don’t know the true value 

for σ, so we estimate σ from the data [σ ~ s = 3.87] 

– large sample so don’t worry. 

 They then sample 100 customers at random and 

recalculate a monthly phone bill based on 

competitor’s rates. 

 Our null and alternative hypotheses are 

 H1:    ≠ 17.09. We do this by assuming that: 

 H0:    = 17.09 
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EXAMPLE 11.2… 

 The rejection region is set up so we can reject the 

null hypothesis when the test statistic is large or 

when it is small. 

 

 

 

 

 

 

 That is, we set up a two-tail rejection region. The 

total area in the rejection region must sum to     , 

so we divide  by 2. 

stat is “small” stat is “large” 
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EXAMPLE 11.2… 

 At a 5% significance level (i.e.     = .05), we have 

      /2 = .025. Thus, z.025 = 1.96 and our rejection 

region is: 

 

 z < –1.96        -or-            z > 1.96 

z 
-z.025 +z.025 0 
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EXAMPLE 11.2… 

 From the data, we calculate     = 17.55 

 

 Using our standardized test statistic: 

 

 

 We find that: 

 

 Since z = 1.19 is not greater than 1.96, nor less 

than –1.96 we cannot reject the null hypothesis 

in favor of H1. That is “there is insufficient 

evidence to infer that there is a difference 

between the bills of AT&T and the 

competitor.” 

E:/TT PowerPoint slides/References/Xm11-02.xls
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SUMMARY OF ONE- AND TWO-TAIL 

TESTS… 

One-Tail Test 

(left tail) 

Two-Tail Test One-Tail Test 

(right tail) 
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PROBABILITY OF A TYPE II ERROR – 

 A Type II error occurs when a false null 

hypothesis is not rejected or “you accept the null 

when it is not true” but don’t say it this way if a 

statistician is around. 

 

 In practice, this is by far the most serious error 

you can make in most cases, especially in the 

“quality field”. 
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JUDGING THE TEST… 

 A statistical test of hypothesis is effectively 

defined by the significance level (      ) and the 

sample size (n), both of which are selected by 

the statistics practitioner. 

 

 Therefore, if the probability of a Type II error (    

) is too large [we have insufficient power], we can 

reduce it by 

 increasing    , and/or 

 increasing the sample size, n. 
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JUDGING THE TEST… 

 The power of a test is defined as 1–    . 

 It represents the probability of rejecting the null 
hypothesis when it is false and the true mean is 
something other than the null value for the 
mean. 

 

 If we are testing the hypothesis that the average 
amount of medication in blood pressure pills is 
equal to 6 mg (which is good), and we “fail to 
reject” the null hypothesis, ship the pills to 
patients worldwide, only to find out later that the 
“true” average amount of medication is really 8 
mg and people die, we get in trouble. This 
occurred because the P(reject the null / true mean 
= 7 mg) = 0.32 which would mean that we have a 
68% chance on not rejecting the null for these 
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PROBABILITY YOU SHIP PILLS WHOSE MEAN AMOUNT OF MEDICATION IS 7 MG 

APPROXIMATELY 67% 



METHOD OF ANALYZING QUALITATIVE 

DATA 

 



 Thank you 



 


