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CHAPTER ONE:INTRODUCTIONTO STATISTICS

1. What isstatistics?
Statistics is the science of collecting, organizingesenting, analyzing, and
interpreting numerical or quantitative data for fh&pose of assisting in making a
more effective decisiofFrom data to information).

2. What isthe application of statistics?

The application of statistics to our life is defely wide. If you look through your
university catalog, you will find that statistics fiequired for many college programs
such as School of Engineering, School of Business Rsychology or Sociology
Department. However, the course content is the samimisiness and economics, we
are interested in profit, cost, demand and suppantjty. Psychology is interested in
IQ and EQ test scores. In engineering, they mayteeested in production quantity
on a particular machine.

3. Why we study statistics?
We must study and learn statistics because weiang lin the world of numeric
information.Everyday, when you read the newspaper, watch tatevior walk down
the street, you may hear people say:

* The Ministry of Education has reported that thaltotumber of students enrolled in
local universities has increased from 30,000 lasir yo 37,000 this year.

* The economists predict that the prices of natiamaas will drop by at least 50% to
60% after the imposition of AFTA.

* One major research conducted by a group of uniyessiidents in 2000 revealed that
the life expectancy of a male in Malaysia is 72rgesnd of a female is 75 years.

All the examples above are the language of stegisBeople need statistics to plan their
budgets, companies need statistics to control tteicks and cash flows, banks need
statistics to reduce their risks, investors neatissics to make a decision on the area of
their investments. Now, you know why we need diasthe more informative you are,
the more powerful you are! Statistics can tell youch information just simply from a
set of number data.

4. Typesof Statistics

In general, statistics study is done in two waysl ave can classify them into
descriptive statistics and inferential statistics
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* Descriptive Statistics:
A method of organising, summarising and preserdig in an informative way.
Examples are histogram, pie chart, bar chart, lhotx gic.

* Inferential Statistics:
A decision, estimate, prediction, or generalizatnout a population based on a

sample.

* Population: A population is a collection of all possible indivials, objects
or measurements of interest.
 Sample: A sample is a portion or part of the populationnbdérest.

Example: An investor may be interested in studymgyinfluence of rock music
among the students of Malaysia.

Population: All the students of Malaysia.

Sample: Since Stamford College gets students fribpass of Malaysia and is
represented by all communities, students in Stan@wllege may be taken to be
the sample. The sample information can be colleatetlinferences can be made
about the population.

- -

____________

= To think on how inferential statistics works; yowynjust think on the process
of your medical checkup. The doctor only takes alkportion of blood sample
from your body for testing and then can conclude dkierall condition of your
health.
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Blood circulate in Blood sample Your health condition
your body ——p L »
Population
Population Sample Conclusion

The same sampling principle applies in businesgsibgemaking:

Test the samples

Market Samples collected and obtain the Decision -
Place ' from the market place[ ™| conclusion of the . Making
market

For example, if one new computer manufacturer wamttaunch its CPU in the

market for the first time, the marketing managerymaed to collect some sample
prices of other brands of CPU in the market sucBell Acer, IBM, Toshiba and so

on to make a comparison. After the comparison awestigation in the price and

other areas, the marketing manager will decidet@seasonable price for its CPU in
order to compete with its competitors in the market

5. Why wewant to study sample?
Studying sample is easy, less costs, save timegtsoes it may not be possible to
study the entire population — endurance testingjextric bulbs.

6. Typesof Variables

* Variable: The characteristics of each individual, object oeasurement of
interest in a population that we want to study dtatistics purpose. In general,
there are two types of variables — Qualitativealsle and quantitative variable

Example: To study the living standard of residentene area, we are interested
to study the variables — sex, age and monthly ircofrthe residents in that area.

* QualitativeVariable:  The characteristic of the variable being studiedas-
numeric. Example: Color, gender, occupation, gualitd grade.

* Quantitative Variable: The variable can be reported numerically and can be
classified as :
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a. Discrete Variable: The value of the variable can be measured precselpe
value is any integer of 1, 2, 3,.4, 100, 101, 102,., K. Example: The number of
children, the number of claims made in one year.

b. ContinuousVariable: The value of the variable can assume any valuamath
specific range. Example: The depth of the rivee tieight of the students, and
time taken to finish a task. The possible values loa 12.3, 0.88, 177.7, 14.6,
5.57, etc.

Summary of the components of the data

o=

[ ]
[ Qualitative Variable } [ Quantitative Variable }

I
[ |
[ Discrete } [ Continuous ]

7. Level of Measurement

Data can be collected in four differeldvels of measurements: Nominal level,
ordinal level, interval level and ratio level.

* Nominal Level: Data can only be classified into categories andntad. It
cannot be arranged in an ordering scheme. Themn@rnkinot important in this
level. Example: Counting the number of M&M candi®scolors, counting the
number of students entering the stadiumgbyder. The table below is another
example of long distance telephone usage by carrier

Number of
Carrier. Calls Percent
AT&T 108,115,800 75
MCI 20,577,310 14
Sprint 8,238,740 6
Other 7,130,620 5
Total 144,062,470 100

The table shows only the total number of calls magdifferent carriers. There is
no natural order; which category placed first it ingportant.

PREPARED BY : MONA SEOW
Page 4 of 14



BUSNIESS STATISTICS (DCA 102)

DCA 102 Chap 1 - Intro to Statistics.doc

 Ordinal Level: This involves data that may be arranged in some order, but
differences between data values cannot be detedmareare meaningless.
Example: Rating the quality of a product as “good”poor”.

Rating of a finance pr ofessor

Rating
Superior
Good
Average

Poor

Freguency
6

28
25
12

In the rating of a finance professor above, we knioat ‘Superior’ is better than
‘Good’ and ‘Good’ is better than ‘Poor’. Howevergwannot tell the magnitude
of how ‘Superior’ is better than ‘Good’ and how @tbis worse than ‘Good’.

* Interval Level: Similar to the ordinal level, with the additionaloperty that
meaningful amount of differences between the datale determined, meaning
that we know the magnitude of how better betweem ¢ategories is. There is no
natural zero point, meaning that zero is not aremtbsf something or empty.
Example, temperature. We can tell that 32°C is vearthan 24°C, and 0°C does
not mean empty, it just telling us that the temperais very cool at that time!

» RatioLevel: The ratio level includes all the characteristicsraérval level but
in addition, the 0 point is meaningful and the aabr difference between two
numbers is meaningful. ExampleNsoney. If John earns $0 meaning that John
earns nothing (empty), if Peter earns $1000 and/Marns $500, then Peter earns
more than Mary does. The table given below shovwshem example of ratio level

measurement.

Father-Son Salary Combinations

Name

Jones
White
Rho

San

Income

Father

Son

80,000.00
90,000.00
60,000.00
75,000.00

40,000.00
30,000.00
120,000.00
130,000.00
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8. Collecting Raw Data

“Raw data” means unorganized or unprocessed data.viery important for us to
collect an appropriate set of data for the purpwseur study or research. A data set
collected inappropriately may causebiased result in your research. The sample
results may not be representative of the populatioth may cause you to make a
wrong decision or judgment.

a. Reasonsfor collecting data

To provide the necessary input to a survey.

To provide the necessary input to a study.

To measure performance of an ongoing service @ymtén process.
To evaluate the standard of a service or process.

Decision making process.

To satisfy our curiosity.

I dentify source of data

Data can be collected in many ways, namely:

Data which isalready distributed by an organization or an individual
Example: Newspaper, magazine, Internet, governngemaes, etc.

A source iorimary if the data collector is the one who uses the ftatanalysis.
A source issecondary if one organisation or individual has compiled tfsta and
it is used by another organisation or individual.

Experiment

In an experiment, strict control is exercised ahertreatments.

Example: In a study of testing the effectiv@nef new laundry detergent, the
researcher determines that brand in the study e mibective in cleaning soiled

clothes by actually washing dirty laundry insteddasking the customers which
brand they believe is more effective.

Survey

Here, no control is exercised over the behavidhefpeople being surveyed. This
means that the respondents are free to answerugsignnaires based on their
beliefs, attitudes, behaviour and their charadiess Responses are then edited
and compiled for analysis.

Observation

Here, the behaviour of an object is observed dyeactits natural setting. Most
data on animal behaviour are collected in this Ww&gst of our data in the area of
social sciences like psychology experiment areinbthby observation.
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c. Design of survey research

One of the most popular sources of data is throcmiducting a survey. Survey
design is an art that improves with experience. géweral procedure for designing a
survey involves five basic steps given below:

Step 1: Choose an appropriate mode of response:

The response from the survey is affected by theenwddesponse.

Example: E-mail, mail, internet, magazine, newspappersonal interview or
telephone.

Step 2: Identify broad categories
List the broad categories or options that refldet theme of the survey. These
categories should not overlap and must be completed

Step 3. Formulate accurate questions
The questions must be short, simple and clear.

Example: Do you wish to further your master @éegr
Do you wish to further your master degree in bess? (Clearer)

Step 4: Conduct a pilot test

After completing your survey questionnaires, youstni@st your questionnaire on a
small group of participants before implementing ryaurvey to all the selected
respondents. The pilot test can help you to détectlarity and time taken to answer
your survey.

Step 5: Writea cover letter

If the survey is conducted by mail, a cover lettaust be included to explain the
purpose and importance of the survey, and why #reythe selected individuals for
the survey. In some cases, offer an incentive enfoinm of a gift for the respondent’s
participation.

9. Typesof survey: Sampling M ethod

A sample is the portion of the population that h@en selected for analysis.
Instead of taking a complete census of the whofaulaion, statistical sampling
focuses on collecting a small representative grotia larger population and
making inferences on the population.

Why sampling rather than census?
* Save time.

» Save cost.

» Simple and more practical.
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* It may be impossible for us to conduct the surveyr® entire population.

10. Typesof sampling:

The sample collected from sampling methods cardssified into probability
sample and non-probability sample.

Probability sample: Used to make inferences on the population

A sample is selected in such a way that each iteperson in the population has
a known likelihood of being included or selected time sample. It can be
conducted in four different ways as shown below:

a) Simple random sample

b) Systematic random sample
c) Stratified random sample
d) Cluster random sample

Throughout the course, the random sample we ang issia probability sample.

Non-probability sample: Cannot be used to make inferences on the population
Not all items or people have a chance of beingcgadein the sample. Thus, there
may bebias. It depends on_personal judgment saf-selected. Thus, non-
probability sampling method is not used throughmutstatistics course.

Types of probability sample

a) Simplerandom sample
This is most popular and is widely used in statsstiA sample is selected so
that each person or item in the population hasstmme chance of being
included. There are two methods by which sampleselected.

Sampling with replacement:

After a person or an item is selected, it is reddrto the frame, where it has
the same probability of being selected again. Ihalyka, the lottery result is
drawn from a machine containing balls numbered ftboto 9, and the ball is
replaced each time it is drawn. Thus, the digitarf number selected can be
the same.

Sampling without replacement:

Once a person or item is selected, it is not rewho the frame and therefore
cannot be selected again. Usually when you coralgcirvey on a population
in one area, you do not administer the questiorr@irthe same person again.
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b) Systematic random sampling:
The items or individuals of the population are aged in some way such as
in an alphabetical order, in a file drawer by degeeived or by some other
methods. A random starting point is selected, dmehtevery, say, 10th
member of the population is selected for the sample

For example, we would like to interview 40 studeintsn a population of 800
students in one local university. To use systentainclom sampling method,
first you may arrange the population of 800 stusiento 40 groups with 20
students for each group. You randomly select aestuttom the first group,
and then every #Dstudent starting from the first student will béeseed for
your sample. See the figure below.

Group
1 2 3 4 5 L L. 40
1 X1 Xa Xa1 Xa1 Xs1 .. Xao01
2 X2 X2z Xa2 Xa2 Xs2 ... Xao2
3 X1z Xo3 X33 Xa3 Xs3 ... Xa03
4 X Xoa X34 Xaa ) CYRE X404
5 X5 Xos Xas Xas Xss ... Xaos
6 X Xoe X3s Xas Xs6 ... Xao6
} Selected samples
20 X120 X220 Xz20 Xazo Xs20 ... Xa0 20
} Selected samples
40 X140 Xoao Xza0 Xaao Xs4a0 ... . Xa0 40

Advantage: Requires less time and sometimes results in loost.

Disadvantages. Each element has an equal chance being selecteadiu
sample does not have an equal chance of beingeslec
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c) Stratified random sampling:
A population is divided into subgroups by charastars, called strata and a
sample is selected from each stratum by proporion.example, to randomly
select 15 employees from one company with 20 mara@devels and 80
executive levels by using stratified random santphrethod.

Number Percent
Managerial | 20 20%
Executive 80 80%
Total 100 100%

To select a sample of 15 employees by proportietecs 3 employees from
managerial levels (15 x 0.2) and 12 employees &gacutive level (15 x 0.8).

Population
100 employees
Stratal Strata 2
Managerial Executive

20 employees

v

Select 3

80 employees

v

employees

Select 12
employees

Sample size of 15
employees

Stratified sampling has ttelvantage, in some cases, of more accuracy reflecting the
characteristics of the population than does simpledom or systematic random

sampling.
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c) Cluster sampling:
Cluster sampling often employed to reduce the absampling a population
scattered over a large geographic area. In thisodetivide the population
into groups or clusters, afterward you select thsters randomly then
survey all the elements in selected clusters. kamgle, to study the views of
federal environmental protection policies in Malay$irst we divided
Malaysia into 13 states (cluster), afterward welcanly selected says 5 states
(cluster) in Malaysia and study the sample viewsifthose selected states.

©

13

H
H
[EEN
N

= Thedifferent between stratified and cluster sampling.

1. For both stratified and cluster sampling, the papah is divided into subgroups.
2. Stratified sampling is used when each groupmdgeneous, but groups vary

from each other.
3. Cluster sampling is used when there is much wr@aniavithin each group, but

the groups are similar to each other.

AAAA
. \ Stratified
Population BBB Sample
ccccc /
ABC
Population BC \ Cluster
/ Sample
ABC
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6. Survey Errors:
Nothing is perfect in this world. Even when survege random probability sampling
methods, they are subject to potential errors. ddgsurvey is designed to attempt to
reduce or minimize the errors. In general, theeefaur types of survey errors:

a. Coverage error or selection bias

b. Non-response error or non-response bias
c. Sampling error

d. Measurement error

a.

CoverageError

Coverage error occurs if certain groups of subjaotsexcluded from this frame
listing so that they have no chance of being setert the sample. Coverage error
results in a selection bias. Non-probability samgpimethod may cause this error.

Non-response Error

Not everyone is willing to respond to a yvNon-response error arises from
the failure to collect data on all subjects in aenple and result inon-response
bias.

Sampling Error
Sampling error reflects the heterogeneity of “cleadidferences” from sample to

sample based on the probability of particular irdirals or items being selected in
the particular samples. When you read about theltsesf surveys or polls in
newspapers or magazines, there is often a stateheror margin or precision.
For example, “The result of this pool is expecteth¢ within + or - 4 standard error
of the actual value.” The sampling error can baiced by increasing the sample
size. Sampling error cannot be avoided but we cammse it.

M easurement Error

Measurement error refers to inaccuracies in therdsd responses that occur

because of a weakness in question wording, arviatereffect on the respondent,

or the effort made by the respondent. There areetlsiources of measurement

error:

* Ambiguouswording of questions

» Halo effect: Occurs when the respondent feels obligated to splethe
interviewer. This error can be reduced by propeerinew
training.

* Respondent error: Occurs as a result of over-zealous or under-zeadffost

by the respondent.
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Data Generating Processing Flow

( i )
Population
- J
( i )
Coallecting Sample Data
- J
( )
Raw Data
- J
( . )
Statistical Methods
- J
|
| |
[ Inferential M ethods 1 [ Descriptive Method }

[ Forecasting, Prediction, Estimation } [ Table, Histogram, Piechart, Line }
charts

[ Inferential On Population } [ Information 1
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L earning Outcomes

. Students should be able to define what is stagistic

. Students should be able to explain what is desegipdtatistics and inferential
statistics

. Students should be able to distinguish between aitgtve variable and a
guantitative variable.

. Students should be able to distinguish betweers@ete variable and a continuous
variable.

. Students should be able to distinguish among theimad, ordinal, interval and
ratio levels of measurement.

. Students should be able to use a sample to descpbpulation.

Basic Reading

1. Saravanan Kullandavelli (1994) LCCI Business iStias; 3" ed. Malaysia;
Stamford College Group Publishing.

2. A Francis (1995) Business Mathematics and Sigisd" ed. London DP
Publications Ltd.

Revision Questions

1. Distinguish between the following terms:
a) Population and Sample
b) Random and Non-Random Sampling
c) Quantitative and Qualitative data
d) Chronological and Geographical data
e) Primary and Secondary data
f) Discrete and Inferential Statistics

2. For each of the following, decide whether the datgualitative or quantitative; if
guantitative, decide also whether it is discreteantinuous:
a) the temperature in a room
b) the number of boxes
c) the makes of microcomputer used on a company
d) the time taken to complete a process
e) the number of staff employed in the Human ResoDegartment
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