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Chapter 1: what is Statistics?

Statistics is the science of collecting, organizing,

presenting, analyzing, and Interpreting numerical data ARM S
(making inferences) to assist in making more effective ACADEMY
decisions.
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Who Uses Statistics?

Statistical techniques are used extensively by
e Economists

Marketers

Accountants

Quality control people

Consumers

Professional sports people

Hospital administrators

Educators

Politicians

Physicians
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Chapter 1: what is Statistics?

Who Uses Statistics?

In the business community, ARM S
managers must make decisions based on what will happen i capEMy
to such things as

e demand

e COSts

e profits
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These decisions are important to shape the future of the organization.
If the managers make no effort to look at the past and extrapolate into
the future, the likelihood offachieving their goalstbecomes less. |
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Why do we need to understand Statistics?
« We are constantly deluged with statistics in the media (newspapers,
magazines, journals, text books, etc.).
« We need to condense large quantities of information into a few facts
or figures.
» We need to predict what will likely occur given what has occurred in
the past.
« We need to generalize what we have learned in specific situations to
the more general case.
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Types of Statistics Olslas 3l glgsl
Descriptive Statistics: Methods of organizing, summarising, and
presenting data in an informative way.
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Inferential Statistics : A decision, estimate, prediction, or generalization
about a population, basedon a sample .
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» A population is a'collection of all possible individuals, objects, or

measurements of interest .
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« Asample is aportion, orpart, ofthepopulation ofinterest .
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Types of Statistics

Examples of descriptive statistics: ARMS
1. In our class, the average score in the Stat Analysis ACADEMY
quizlis 3.5.

2. According to Consumer Reports, General Electric washing machine
owners reported 9 problems per 100 machines during 2001. ;
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Examples of inferential statistics:

1. The accounting department of a large firm will select a sample of the
invoices to check for accuraey. for all the inveices of the company.

2. Based upon a samplée of votersythedA party is likely to get 30% to 40% of [
votes in the comingielections.
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Types of Variables Ol pusiall glgil

Examples of nominal data drow 3| OLLII e dliol

[Gender (female/male). OS31) Gz, ARMS
OReligious affiliation. Gioall clowyl,  AUADEMY
[Type of automobile owned. 459.[.040“ &)lundl £45.

[JPlace of birth. Mall K.

[IEye color. Ol ol

Examples of ordinal data il UL e dliol
[1 Grades of students in a L9 bl Wl
Math course (A/B/C ...). Sles byl 8593 (A/BIC ..)).
[1 Educational level. odeidl (sgiuall.
[ Satisfaction level for a doa> J Loyl (seiwe.
service. Ol Cusys
[J the order of runners Bludl clgil.

finishing a race.

Sometimes we convert qualitative variables to numbers for
convenienceofcalculatingsummary statistics .

For example, Yes may be coded 1 , No may be coded O . But
thecodingdoes notchangethe natureofthe variable .
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Types of Variables

In a Quantitative variable information is reported AR M S
numerically. ACADEMY
Loae Ologleall (e EMBI e (oS jusio 9
Quantitative variables can be classified as either discrete or continuous.
8 paiwns gl dundio Lo] lgil Lle deoSIl ool yusiall Casinal Soy.
 Discrete variables: can only assume certain values and there are 5
usually“gaps” between values. '
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A continuous variable can assume any value within a specifiedrange .
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Examples of discrete data dadiall OULI Ll diol

O0The number of bedrgoms in 9 poddl L9)€ sac

a house. J .

O0The number of carlaceidents Ol ludl Coslgs> sac

per year (1,2,3,...,etc). & o e 1:2.3) diadl S,

OThe number of students in a 9 OMall sac S

class oo x*

|

Examples of continuous data 8 poanall UL Lle dliol M
[ Weight. el ‘
[1 Height. &Lé.’)’)}u.
[1 Age. )A&_”_
[1 Income. JsaJl.

¢
EEJ



N = AX+Q x=

Chapter 1: what is Statistics?

Types of Variables

ARMS

Data ACADEMY
Qualitative or Quantitative or
non - numeric numeric
Nominal Discrete
Ordinal Continuous
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Levels of Measurement
There are four levels of datas
1. Nominal level

2. Ordinal level . _2'. T’w)ﬂ““sc : ] |
3. Interval level Lo d“o o
4. duwddl ggimno

4. Ratio level

[J Nominal level: Data that is classified into categories and cannot be
arranged in any particular order.
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[J Ordinal level: involves data arranged in some order, but the differences
between data values cannot be determined or are meaningless.
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Levels of Measurement

Interval level: similar to the ordinal level, with the éCE')MYS
additional property that meaningful amounts of differences
between data values can be determined. There is no natural zero point .
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[1 Temperature on the Fahrenheit scale.
[] Time of day on a 12-hour clock.
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Ratio level: the interval level with antinherent
zero starting point'. Differences and ratios are meaningful for this
level of measurement.
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[1 Hours spent on studying per week.

[1 Weight in kilograms.

[1 Height in centimeters. '

[J Monthly income of surgeons in US dollars. \

[ distance (in kilometers) traveled by sales representatives per month.
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Collecting data ULl go>

ARMS

Before collection of data , a decision maker N CADEMY

needs to:
[ Determine the type of analysis needed.
[1 Determine what data are required.

S zlow Hhall gibo (bl gox Jud:
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dgllaall UL 3a5.

There are two basic approaches for collecting data:
Census: collecting data for all items in the
population under study.

Sampling: collecting datayonly for some items

which represent the population under study .
ObLdl gox) Hluwlwl g Wlo!
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Sources of data (tools for collecting data):
Primary Data

[1 Experimental Design

[1 Survey

[1 Direct Observation

Secondary Data

[1 governmental or industrial reports ]
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