
Inferential Statistics
Probability:

A measure of the likelihood that a particular 

event will happen.

It expressed by a value between 0 and 1

Experiment:

Observation of some activity.

Act of taking some measurement.

Outcome:

A particular result of an experiment.

Event:

The collection of one or more outcomes of 

an experiment.
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Definitions of Probability
Classical Probability:

Based on assumption that the outcomes of 
an experiment are equally likely.

Pr obability of anevent
Number of favorableoutcomes

Totalnumber of possibleoutcomes


Relative Frequency Probability:

Based on relative frequencies.

Pr obability of event happening
Number of timesevent occurredinpast

Totalnumber of observations

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Rules of Addition
Mutually Exclusive:

Two events are mutually exclusive if one 

event happens, the other cannot happen.

A

B

A

B

A and B
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Rules of Addition
Combine events that are mutually exclusive.

P(A or B) =  P(A) + P(B)

Combine events that are not mutually 

exclusive.

P(A or B) =  P(A) + P(B) - P(A and B)

Complement Rule:

P(A) =  1 - P(~A)

A ~A
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Rules of Multiplication
Independent:

Events are independent if the occurrence of 

one event has no effect on the occurrence 

of any other event.

Combine events that are not independent.

P(A and B) =  P(A) x P(B|A)

Combine events that are independent.

P(A and B)  =  P(A) x P(B)

Conditional Probability:

P(A andB)
P(B|A) =

P(A)
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Example 1

A financial analyst classifies his study firms by 

industry and whether the firm has high or 

low volume of trade.

As shown by the following Table, a total of 

100 firms in his study group last year.
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A. What is the probability of selecting a company 

to analyze and finding it is high volume?

B. What is the probability of selecting a company 

to analyze and finding the company is in either 

financials or services sector?

C. What is the probability of selecting a company 

that involved high volume or financial sector?

52

100

25 36 61

100 100 100
 

52 25 11 66

100 100 100 100
  

Industry

PropCon     Financials Services Total

High Volume 17 11 24 52

Low Volume 22 14 12 48

Total 39 25 36 100
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Industry

PropCon     Financials Services Total

High Volume 17 11 24 52

Low Volume 22 14 12 48

Total 39 25 36 100

D. Consider only high volume, what is the 

probability that high volume company is in 

propcon sector? 

E. Two company are selected for analyze. 

What is the probability both are in 

financial sector?

17 52 17

100 100 52
 

25 24 2

100 99 33
 
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Discrete Probability Distribution
Random Variable:

A numerical value determined by the 
outcome of an experiment.

Probability Distribution:

A listing of all  the outcome of an experiment 
and the probability associated with each 
outcome.

1. Sum of all possible outcomes is 1.00.

2. Probability of outcome is between 0 and 1.

3. Outcomes are mutually exclusive.
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Mean of discrete probability distribution:

 
1

( )
n

i i

i

E X X P X


    

Variance of discrete probability distribution:

2 2 2

1

( ( )) ( ) ( )
n

i i i

i
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

         

Discrete Probability Distribution
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Example 2

Return on an investment project is varied by  

economic conditions.  The following table 

shows return and probability of each 

economic condition.

What is the expected return and risk of this 

investment project?
Economic Probability Return
Conditions P(x) x P(x).x x- (x-)2 P(x)(x-)2

  Good 0.2 20 4 14 196 39.2
  Normal 0.5 10 5 4 16 8.0
  Bad 0.3 -10 -3 -16 256 76.8

 = 6 
2 = 124.0

 = 11.14
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Example 3

Project manager of ABC Company made 

projections of returns on two projects (A 

and B). The projections included return on 

each project (X) and probability of success of 

each project in three scenarios (P(X)).

Return (X) Prob. (P(X)) Return (X) Prob. (P(X))

100 0.3 -100 0.45

200 0.5 100 0.35

300 0.2 1000 0.2

Project A Project B
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What is the expected return on each project?
Compute variance and standard deviation.
Which project should the company invest?

Return (X) Prob. (P(X)) X*P(X) X- (X-)
2

(X-)
2
*P(X)

100 0.3 30 -90 8100 2430

200 0.5 100 10 100 50

300 0.2 60 110 12100 2420

E(X) = 190 
2 

= 4900

 = 70

Project A

Return (X) Prob. (P(X)) X*P(X) X- (X-)
2

(X-)
2
*P(X)

-100 0.45 -45 -290 84100 37845

100 0.35 35 -90 8100 2835

1000 0.2 200 810 656100 131220

E(X) = 190 
2 

= 171900

 = 414.61

Project B
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Binomial Probability can be determined by:

 
 

!

! !

x n Xn
P X p q

X n X




Mean of binomial probability distribution:

np 

Variance of binomial probability distribution:

 2 1np p  

Discrete Probability Distribution
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Example 4
Tossing coin for 4 times, find the probability of 

turning head.

Event 0 1 2 3 4

Outcome TTTT HTTT,

THTT,

TTHT,

TTTH

HHTT, THHT,

TTHH, HTHT,

THTH, HTTH

THHH,

HTHH,

HHTH,

HHHT

HHHH

#Outcome 1 4 6 4 1

Probability 1/16 4/16 6/16 4/16 1/16
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Binomial Probability Distribution for n=4, p=0.5

Number of

Turning Head Fraction Decimal

0 1/16 0.0625

1 4/16 0.2500

2 6/16 0.3750

3 4/16 0.2500

4 1/16 0.0625

Total 16/16 1.0000

Probability

Example 4
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Binomial Probability Distribution for n=4, p=0.5

P(X)

X

Example 4

by Tatre Jantarakolica

17



Probability Distribution

Discrete Probability Distribution

- Binomial probability distribution.

- Hypergeometric probability distribution.

- Poisson probability distribution.

Continuous Probability Distribution

- Normal probability distribution.

- Student t distribution.

- Chi-square distribution.

- F distribution.
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Normal Probability Distribution
A. Bell-shaped and mean and median are equal.

B. Symmetric.

C. Asymptotic (Curve approaches but never 
touches the X-axis).

D. Completely described by mean and 
standard deviation.


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1 1 – 2 = -1

2 2 – 2 =  0

3 3 – 2 =  1

1 2
1.2247

0.8165


 

2 2
0

0.8165




3 2
1.2247

0.8165




Y X  X
X

Z







2
X

  0
Y

  0
Z

 

0.82
X

  0.82
Y

  1
Z

 

X
Z








Standardized Normal Distribution

X can be 

transformed 

to be 

standardized 

normal 

distributed 

by:

by Tatre Jantarakolica

20



Standardized Normal Distribution
A. Mean equals to 0 and Standard deviation is 1.

B. Normal distribution can be converted to 
standard normal distribution by:

~ (0,1)
X

Z N







0
1.96 Z

0.475
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Area Under Normal Curve

 11

68.26%

2 2

95.44%
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Probability Distribution Function

Normal Probability Density Function

2 2( ) 21
( )

2

xf x e  



 

Cumulative Normal Probability Function

2 2( ) 21
( ) ( )

2

x x
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 
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 
   

 
 

by Tatre Jantarakolica

23



Example 5

Stock price of firm A has an average equal to 

65 and variance equal to 25.

Assume that stock prices of firm A are 

normally distributed. 

a. What is the probability that the stock price 

of firm A is less than 62? = 0.2743

b. What is the probability that the stock price 

of firm A is greater than 70? = 0.1587

c. What is the probability of selecting any 

price and finding it was between 63 and 

71? = 0.5404
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Example 5 (Cont.)

EXCEL calculation: = NORMDIST(x,,,TRUE)

= NORMDIST(62,65,5,TRUE)

x P(x) CDF 0.5-CDF

61 0.0579383 0.2118554 0.2881446
62 0.0666449 0.2742531 0.2257469
63 0.0736540 0.3445783 0.1554217
64 0.0782085 0.4207403 0.0792597
65 0.0797885 0.5000000 1-CDF

66 0.0782085 0.5792597 0.4207403
67 0.0736540 0.6554217 0.3445783
68 0.0666449 0.7257469 0.2742531
69 0.0579383 0.7881446 0.2118554
70 0.0483941 0.8413447 0.1586553
71 0.0388372 0.8849303 0.1150697


Z

0.2257

x

0.2743

63 < x < 71
0.5403521
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Sampling Methods

Probability Sample

Nonprobability Sample

- Simple Random Sampling

- Systematic Sampling

- Stratified Sampling

- Cluster Sampling

- Convenience Sampling

- Judgement Sampling
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Simple Random Sampling

All members of the population have the same 

chance of being selected for the sample.

Systematic Sampling

A random starting point is first selected, and then 

every kth item is selected for the sample.

Stratified Sampling

The population is divided into several groups, or 

strata, and then a sample is selected from each 

group.

Cluster Sampling

The population is divided into primary units, and 

then samples are drawn from the primary units.

Sampling Methods
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Sampling error

The difference between the population 

parameter and the sample statistic.

Sampling Distribution for the means

A probability distribution of all possible sample 

means of a given sample size selected from a 

population and the probability of occurrence 

associated with each sample mean.

Sampling Methods
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Central limit theorem

If the population is normal, then the sampling 

distribution of the sample means is also 

normal.

If the population is not normal, the sampling 

distribution of the sample means approaches 

normal as the size of the sample increases.

Sampling Methods
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Standard error of the mean

The variation in the sampling distribution of 

the sample mean.

Population standard error of the mean

Sample standard error of the mean

Standardized sampling distribution of sample 

mean

n
X


 

n

s
s

X


ns

X
z




Sampling Distribution
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Point estimate:  a single value used to estimate a 

population value.

Interval estimate:  a range of values within which 

the population parameter is expected to occur.

The factors that make up a confidence interval 

for a mean are:

- Number of observations in the sample (n).

-Variability in the population—Sample standard 

deviation.

- Level of confidence.

Confidence interval for mean:
_ s
X Z

n


Sampling Distribution
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Example

A research determining the average price of 

stock by using a sample of 49 consequence 

trading days found that: $20 $5X and s 

A. What is the point estimate?

- $20 because sample mean is the best 

estimate of the population mean in this case.

B. Using the 0.95 degree of confidence, 

determine the confidence interval for 

 $20 1.96 $5 49 

=  $18.60 and $21.40
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Suppose that 64 trading days (instead of 49) 

had been used, and the sample mean and the 

sample standard deviation remained the 

same ($20 and $5, respectively).

C. What is the 95 percent confidence interval 

estimate of ?  $20 1.96 $5 64 

=  Between $18.775 to $21.225
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Test of Hypotheses
Objective of hypothesis testing

To check the validity of statement about a 

population parameter.

Procedure used in hypothesis testing:

1. State the null hypothesis H0 and the alternate 

hypothesis Ha.

2. Select the level of significance

3. Decide on the test statistic

4. State the decision rule

5. Take sample and make decision regarding H0

6. The p-value is the probability that the test 

statistic in a hypothesis test is as extreme as 

the one obtained.
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Test of Hypotheses

Type I error: when a true null hypothesis is 

rejected.

Type II error: when a false null hypothesis is 

not rejected.

H0 is true H0 is false

Reject H0 Type I Error OK

Fail to Reject H0
OK Type II Error
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Test of Hypotheses
One-tailed Test H0:  ≥ ? or  ≤ ? 

There is one tail for region of rejecting null 
hypothesis – whether left or right.

0
1.645 Z

Region of Rejection

0.05
Do not Reject H0

0
-1.96

0.025
Region of Rejection

1.96

Do not Reject H0 Region of Rejection
0.0250.95

Two-tailed Test H0:  = ? 

There are two tails for region of rejecting null 
hypothesis – both left and right.
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Relationship Indices
Covariance

Summarize the relationship between two 
variables.

Pearson’s Correlation

Describe the strength of the relationship 

between two variables.

-1 < rxy < 1

  
1( , )

1

n

i i

i

x x y y

Cov x y
n



 






  

   

1

2 2

1

n

i i

i
xy

n

i i

i

x x y y

r

x x y y





 



 




by Tatre Jantarakolica

37


