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Learning Objectives

LOI-1 Explain why knowledge of statistics is important

LOI-2 Define statistics and provide an example of how
statistics is applied

LOI-3 Differentiate between descriptive and inferential
statistics

LOI-4 Classify variables as qualitative or quantitative, and
discrete or continuous

LOI-5 Distinguish between nominal, ordinal, interval, and
ratio levels of measurement

LOI-6 List the values associated with the practice of
statistics
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Why Study Statistics
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» Statistical knowledge is useful in
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p I-3 Copyright ©2021 McGraw-Hill Education.All rights reserved. No reproduction or
distribution without the prior written consent of McGraw-Hill Education.



What is Meant by Statistics
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» What is statistics? g Ve kas o3 stlesyt

» It’'s more than presentlng numerical facts - . .
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STATISTICS The science of collecting, organizipg, presenting, analyzing,
and interpreting data to assist in making more effective decisions.

Example: The inflation rate for the calendar year was Q0.7%. By
applying statistics we could compare this year’s inflation rate to
past observations of inflation. Is it higher, lower, or about the
same! Is there a trend of increasing or decreasing inflation? |s
there a relationship between interest rates and government
bonds?
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Types of Statistics

» There are two types of statistics, descriptive and inferential
» Descriptive statistics can be used to organize data into a

meaningful form oaes pd U Ll dow
» You can summarize data and provide information that is easy
to understand PR S PP
(e, > s\a>!
DESCRIPTIVE STATISTICS Methods of organizing, summarizing, and 4} e
presenting data in an informative wayps: oo 7 Y 2L, (_;u',L'; -

» Example: There are a total of 46,837 miles of interstate
highways in the U.S.The interstate system represents |% of
the nation’s roads, but carries more than 20% of the traffic.
Texas has the most interstate highways and Alaska doesn’t

have any. ) Cep SIS (Dles Gpr
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» Inferential statistics can be used to estimate properties of a

population  eS,F S sWRSN L glnn OsP 1 D5t Lo o2
» You can make decisions based on a limited set of data
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INFERENTIAL STATISTICS The methads used to estimate a property
of a population on the basis of a sample.
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» Example:In 2015, a sample of U.S. Internal Revenue Service tax
preparation vollnteers were tested with three standard tax
returns. The sample indicated that tax returns were completed
with a 49% accuracy rate. In other words, there were errors

on about half of the returns.  ( Lg#saisioV) cusSv ot =
_______________________________________ Edl) s o AS IV N o at s
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Types of Statistics (3 of 3)
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POPULATION The entire set of individuals or ob|ec;s of interest or
the measurements obtained from all individuals or objects of interest.

SAMPLE A portion or part of the population of interest.
ra
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Population Samgle
Al items ltems selected

from the population
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For each of the following, determine whether the group is a sample or a popula

“E N ap L P S LS V5 Sas

a. | The participants in a study of a new cholesterol drug. Sa mﬂ/@,

b. | The drivers who received a speeding ticket in Kansas City last month. pePulakan
c. |People on welfare in Cook County (Chicago), lllinois. P oPul oty

d. | The 30 stocks that make up the Dow Jones Industrial Average. . sz1 2 P le
Answer:

The participants in a study of a new cholesterol drug.

oo

The drivers who received a speeding ticket in Kansas City last month.

o

People on welfare in Cook County (Chicago), lllinois.

d. |The 30 stocks that make up the Dow Jones Industrial Average.
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Types of Variables

» There are two basic types of variables

At s> et
QUALITATIVEVARIABLE An object or individual is observed and

recorded as a n_q,n_n.u.m,e;i_c characteristic or attribute. -
e - . s\od ) we s

Examples: gender, state of birth, eye color ﬂ-f"/J“"c Z ‘JJ-)U-V “ﬁ —e
Aé —\ sy

QQANTITATMBJABLE A variable that is reported numerically.
L.’/ ot p8° _,s.qu’

Examples: balance in your checking account, the life of a car battery, the
number of people employed by a company
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Types of Variables (2 of 2)
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» Quantitative variables can be dlscrete or continugQus

> Dlscre-%bvarlables are typlcally the result of counting P
cu.\\ —JJ'P
> VaJ_u_es have “gaps’ ’ between the values

» Examples: the.number of bedrooms in a house (1, 2, 3,

4, etc.), the number of students in a statistics course
(326,421, etc.)

W\‘-,-:J\
» Continuous variables are usually the result of measuring
something PP

» Can assume any value within a specific range

» Examples: Duration of flights from Orlando to San
Diego (5.25 hours), grade point average (3.258)
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Types of Variables Summary
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Types of Variables
I |
ok o> Qualitative Quantitative $—¢4
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T Discrete Continuous Yoo
* Brand of PC e Children in a family e Amount of income
* Marital status » Strokes on a golf hole tax paid
* Hair color * TV sets owned * Weight of a student
—_— \ o Yoculy maiiinl |
-\ dwo Tampa, FL
et sk t——
CHART 1-2 Summary of the Types of Variables
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Levels of Measurement

» There are four levels of measurement — ol

» Nominal, ordinal, interval, and ratio

» The level of measurement determines the type of

ot e = T
statistical analysis that can be performed U3 1 S lam ) BT

» Nominal is the lowest level of measurement (o) o 2
—LCN Z-Ls 545N D =t s

g_,.JUH

u(Q‘ NOMINAL LEVEL OF MEASUREMENT Data recorded at the nominal
- level of measurement is represented as labels or names. They have no _ -
order.They can only be classified and counted. )7 \d-’—’ W Ul )uw (

et s (e ide orWes

» Examples: classifying M&M candies by color, identifying

students at a football game by gender (_u\,-\s\) -~
Lo i~ 3 )
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Levels of Measurement (2 of 4)

» The next level of measurement is the qrdinal level &=
- -..N
» The rankings are known but not the magnitude of CP—“““.)

differences between groups

‘ﬁ._(‘, <\...DU\ NCY

ORDINAL LEVEL OF MEASUREMENT Data recorded at the ordinal
level of measurement is based on a relative ranking or rating of items

based on a defined attribute or qualitative variable.Variables based on
this level of measurement are only ranked and counted.

Q\l(yya-’" ev-?(.—\l\s )Lo.....CY(/ UV‘;’:J‘) A N O I w.ff'“’

E_-.r_‘.J_g-‘Q_’

» Examples: the list of top ten states for best business

climate, student ratings of professors S O 0 0
S >looR) gl ¢
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Levels of Measurement (3 of 4)

_______________________________________________________________________________________________________________________________

» The next level of measurement is the interval level

» This data has all the characteristics of ordinal level data,

plus the differences between the values are meanlngful

» There is no natural 0 point e o N
A2 2P L

INTERVAL LEVEL OF MEASUREMENT For data recorded at the
interval level of measurement, the interval or the distance between
values is meaningful. The interval level of measurement is based on a
,- scale with a known unlt of measurement

e

b Examples: the Fahrenhelt temperature scale, dress sizes
C L:;‘Lv"/r ) EAY ARt WW\""'-C’
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Levels of Measurement (4 of 4) .
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» The highest level of measurement is the ratio level

» The data has all the characteristics of the interval scale

and ratios between numbers are meaningful
@l Vv sl o\ gt 22,
» The Q_point represents the absence of the characteristic

P 2N 5 c‘./’..v e \’\.nx’\u-» ..)b;/-klc,u..s’ b-ﬂ-J\AJ' ~

RATIO LEVEL OF MEASUREMENT Data recorded at the ratio level of
measurement are based on a scale with a known unit, of measurement
and a meaningful interpretation of zero on the scale.

Q)Jr"“‘"""p’“-’) 57— La> \nS,L,..AgL — L d:-L’J_rf’
L;..A—.A_CU\S 2aS5\0 J\-_;l-‘

» Examples: wages, changes in stock prices, and_height

c . = ’
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Levels of Measurement Summary

VS 7
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Levels of Measurement

I I

I I
Nominal Ordinal Interval Ratio
Data may only be Data are ranked Meaningful difference Meaningful 0 point and
classified _ | =, - - betweenvalugs . ratio between values
(ado) lne? et o NRO_NS L7 Y S
r‘,.»", e e
* Jersey numbers * Your rank in class * Temperature ¢ Profit
of football players * Team standings in * Dress size * Fuel efficiency
¢ Make of car the Southeastern e Distance to class
Conference

CHART 1-3 Summary and Examples of the Characteristics for Levels of Measurement
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Chapter 1 Practice Problems
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QueStiOn 1 LOI-5

What is the level of measurement for each of the following
variables?

a.  Student |O ratings:[“%"emd'

b. Distance students travel to class {eat®

c. The jersey numbers of a sorority soccer team }Uaméhaé
d. A student’s state of birth/ f/owzizaA

e. A student’s academic class — that is, freshman,
sophomore, junior, or senior Qdmdfcv\a/(
. Number of hours students study per week @:g&:m
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QUGStiOl’l 13 LO1-4,5

For each of the following, determine whether the variable is
continuous or discrete, quantitative or qualitative, and level of

measurement \
a.  Salary
b. Gender

c. Sales volume of MP3 players
d.  Soft drink preference
Temperature

SAT scores
g.  Student rank in class
h

o

=

Rating of a finance professor
i.  Number of home video screens
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a) salary-continuous,quantitative,ratio

b)gender- discrete,qualitative,nominal

C) sales volume of MP3 players- continuous, quantitative, ratio
D) soft drink preference- discrete, qualitative, nominal

E) Temperature- continuous,quantitative, interval scale

F) SAT scores- continuous, quantitative, ratio

G) student rank in class- discrete, quantitative, ordinal

H) rating of a finance professor- discrete, quantitative,ordinal

l) number of home video screens- discrete, quantitative, ratio

Practice Question

» Q5AND QI8

5. Explain the difference between qualitative and quantitative variables. Give an example
of qualitative and quantitative variables.

oty aty PP
Qualitative data represents the guality or features of a data set like in gender Its quality is
whether the person is male or female, so qualitative data is non numerical.

a2

Quantitative data represents the quantity of the dataset it usually deals with numbers for
example number of persons in a bus etc. So quantitative data is numerical.



18. The following chart depicts the average amounts spent by consumers on holiday gifts.

V| A B

1 Holiday Spending Amount
2 Family $451.34
3 Friends S 85.60
4 Co-workers S 22.40
5 Others S 44.52
6
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Write a brief report summarizing the amounts spent during the holidays. Be sure to in-

clude the total amount spent and the Eercent sgent b! each group.

2L 55
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According to the given chart, the average amounts spent by consumers on holiday gifts are as

follows:

Family: $451.34
Friends: $85.60 »
Co-Workers: $22.40
Others: $44.52

ZIDO,(
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Total amount spent = $451.34 + $85.60 + $22.40 + $44.52 = $603.86

e Percentage spent by Family = ($451.34 / $603.86) * 100 = 74.7%
e Percentage spent by Friends = ($85.60 / $603.86) * 100 = 14.2%

—

e Percentage spent by Co-Workers = ($22.40 / $603.86) * 100 = 3.7%
e Percentage spent by Others = ($44.52 / $603.86) * 100 = 7.4%

= a__A\

tb\,\p Iu-—.-"

= Y 5124 X)00
-___._.’

663.3€



