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Summary of Formulas Used in Statistical Methods I

Descriptive Statistics

Median:  
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      Quartiles:  
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Sample Arithmetic Mean:

Simple:   
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For grouped data: 
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Sample Geometric Mean:



Present Value:
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Sample Variance:

Simple:   
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For grouped data: 
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Population Arithmetic Mean:
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Population Variance:
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or
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Skewness:
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0  no skew (symmetry), +  rightward skew, –  leftward skew


Kurtosis:
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0 normal, 0<leptokurtic, 0>platykurtic

Sample Coefficient of Variation:
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Sample Covariance:






Sample Correlation Coefficient:
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Probabilities

Addition Rule:



[image: image19.wmf])

(

)

(

)

(

)

(

B

A

P

B

P

A

P

B

A

P

Ç

-

+

=

È


Multiplication Rule:
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Statistical Independence:
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Conditional Probability (Baye’s Theorem):
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Counting Techniques:

· Permutations of N objects:


     N!

· Permutations of N objects Taken by X
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· Combinations of N Objects Taken by X
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Probability Distributions

Expectation Rules – Single Random Variables:
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Expectation Rules – Jointly Distributed Random Variables:
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Binomial Distribution (Sampling with replacement):

Probability of X number of successes

Mean of number of successes

Variance of  ( of successes
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Hypergeometric Distribution (Sampling without replacement):


Probability distribution function
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where:  
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Poisson Distribution:

Probability of X number of successes

Mean of number of successes

Variance of ( of successes
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Normal Distribution:


Probability density function

Mean


Variance
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Where e = 2.71828 and ( = 3.14159

Standard Normal Distribution:


Standardization factor


Mean


Variance
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Sampling Distributions

Standard Normal Distribution of the Sample Mean:


Standardization factor

Mean

Standard Error

Finite Population Correction Factor
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Standard Normal Distribution of the Sample Proportion:


Standardization factor

Mean

Standard Error

Condition for Standard Normal
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Chi-Square Distribution of the Sample Variance:


Standardization factor

Mean

Variance

Condition for χ2
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Population distribution is normal

Student’s t Distribution:


Standardization factor



Standard Error

Condition for Student’s t distribution
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Population distribution is normal

Confidence Intervals for Single Population Parameters

Confidence Interval for the Mean of the Population:
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      Replace Z with tn-1 and use s when σ is unknown
Confidence Interval for the Population Proportion:


[image: image70.wmf]n

Z

p

n

Z

p

)

1

(

)

1

(

2

/

2

/

p

p

p

p

p

a

a

-

+

<

<

-

-

      Replace π with p when the sample is large enough that nπ(1-π)>9
Confidence Interval for the Variance of the Population: (Corrected)
[image: image71.png](n—1)s*

<g?<

(n—1)s?





Confidence Intervals for the Difference of Two Population Parameters

Difference between the means of two normal populations – Matched pairs – Dependent samples
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Where
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Difference between the means of two normal populations – Independent samples

a. Known population variances
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b. Unknown population variances (assumed equal)


[image: image75.wmf]y

p

x

p

n

n

y

x

y

p

x

p

n

n

n

s

n

s

t

Y

X

n

s

n

s

t

Y

X

y

x

y

x

2

2

2

/

),

2

(

2

2

2

/

),

2

(

)

(

)

(

+

+

-

<

-

<

+

-

-

-

+

-

+

a

a

m

m


Where the pooled sample variance is   
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Difference between two population proportions – Large samples
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Sample size for the mean of a normal population – Population variance known


[image: image78.wmf]2

2

2

2

/

*

B

Z

n

s

a

=



Where B = Desired error margin expressed in number of units

Sample size for the population proportion
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Where B = Desired error margin expressed in decimals of % units

Hypothesis Testing for Single Population Parameters

About the Population Mean:

Known Population Variance:
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Unknown Population Variance:
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About the Population Proportion:

Proportion:     
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Use p in the denominator when testing for π0 = 0
About the Variance of a Normal Population:
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Hypothesis Testing for the Difference of Two Population Parameters

The difference of the means of two normal populations – Matched pairs – Dependent samples
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where
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The difference of the means of two normal populations – Independent samples

a)  Known Population Variances

b)  Unknown Population Variances
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where   
[image: image88.wmf]2

)

1

(

)

1

(

2

2

2

-

+

-

+

-

=

y

x

y

y

x

x

p

n

n

s

n

s

n

s


The difference of two population proportions
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where
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The difference of the variances of two normal populations:
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Where   s12 > s22
Errors in Hypothesis Testing and Their Probabilities

	PRIVATE 

	H0 is true


	H0 is false

	Accept H0
	Correct decision

1 - α

(Confidence Level)


	Wrong decision

β

(Probability of Type II Error)

	Reject H0
	Wrong decision

α

(Significance Level)

(Probability of Type I Error)


	Correct decision

1 - β

(Power of Test)

	Total
	100%


	100%
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