MA1401 – Test Aid Sheet


Examining Distribution

Categorical ( [Nominal (categories) & Ordinal (ordering important)]

Quantitative ( [Interval (finite numbers) & Ratio (infinite numbers)]

Outlier ( < QL – 1.5(IQR or > QU + 1.5(IQR 
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IQR = QU – QL
(for sample)

Empirical Rule ( percentage cases within: 1 SD ( 68%, 2 SD ( 95%, 3SD ( 99.7%
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Sampling Distribution

Statistical inference ( uses sample data to draw conclusions about entire population

Sampling error( the diff between a sample statistic corresponding population parameter (eg: μ – 
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)

Law of Large Numbers ( as sample size increases, the sampling error usually gets smaller

Sampling Distribution ( the distribution of values of a particular statistic in all possible samples (of same size) from population.


[image: image6.wmf]n

x

s

s

=




[image: image7.wmf]m

m

=

x



If the sampling distribution of 
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 is normal then: 
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(standard error of the mean)

Probability

Rules:

	· 0 ( P(A) ( 1

· P(S) = 1

· P(not A) = 1 – P(A)
	· P(A or B) = P(A) + P(B) – P(A and B)

· P(A and B) = P(A) ( P(B)
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Binomial Distribution

Bernoulli Trials ( events with only 2 possible outcomes (ie. “success” or “failure”)
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note: As n gets large, the mean and SD of a Binomial Distribution are approximated by:
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Confidence Intervals

To aquire confidence intervals for population mean given sample mean:
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note: if ơ is given ( use z*, if s is given ( use t*

Significance Tests

Type 1 Error ( H0 rejected when true
Type 2 Error ( H0 accepted when false

One Sampe T Proceedure
( [Test a single mean ( straightforward]
eg: CI = 90%
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 = 5100, ( = 500, n = 50


H0: ( = 5000

HA: ( > 5000
( (one-tailed test)
α = 0.01 

df = 49
t* =  1.299
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( Reject HO ( There is sufficient evidence to suggest the average life of the new light bulb is > 5000 hours.

Matched Pairs T Proceedure
( [Test the difference between 2 dependent sample sets (they must be related)]
(eg: Salinity_after_development – Salinity_before_development)

note: uses the same method as the one-sample T procedure, except (0 is usually 0 

Comparing two means
( [When two similar sample sets are compared]
eg: CI = 90%
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1 = 85, s1 = 4, n1 = 12
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2 = 81, s2 = 5, n2 = 10
H0: (1 – (2 = 0

HA: (1 – (2 ( 0
( (two-tailed test)
α/2 = 0.05 

df = min(12 – 1, 10 – 1) = 9
t* =  (1.833
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 EMBED Equation.3  [image: image23.wmf](
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( Reject H0 ( there is sufficient evidence to claim that the one teaching method (the first) is superior to the other.

The F Test for Comparing Two Variances

( When comparing variances?
eg: α = 0.05
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1 = 123.8, s1 = 4.6, n1 = 5
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2 = 116.4, s2 = 16, n2 = 5
H0: 
[image: image26.wmf]1

/

2

2

2

1

=

s

s


HA: 
[image: image27.wmf]1

/

2

2

2

1

¹

s

s


( (two-tailed test)
α/2 = 0.025 
numerator = 4, demominator = 4
F* =  9.60
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( Reject H0 ( cannot support claim that poleyester decay was equal after 2 weeks and 16 weeks

Hypotheses ( H0: 
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HA: 
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One-Way Analysis of Variance

One-Way ANOVA

( When comparing several means (usually a table is given).
eg: CI = 95%
	
	Diet 1
	Diet 2
	Diet 3
	Diet 4
	

	n
	5
	5
	4
	5
	

	Mean
	60.6
	69.3
	100.4
	86.2
	78.0

	Std.dev
	3.06
	2.93
	2.77
	2.90
	


H0: (1 = (2 = (3 = (4
HA: not all of (1, (2, (3 & (4 are equal
( (always one tail test)
α = 0.05

dfnumerator = [I – 1] = 3



dfdenominator = [N – I] = [(5+5+4+5) – 4] = 15
F* =  3.29
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( Reject H0 ( conclude that: not all mean pig weights are equal

note: If multiple comparison output (eg: based on Bonferroni’s procedure) is used ( if 
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 then pairs are same

Inference for Distribution

Scatterplot ( common graph for determining relationship between 2 variables

note: horizontal axis ( independent variable. 
vertical axis ( dependent variable.

Correlation ( a measure of how strong linear relation is (using the Pearson correlation coefficient).

Line of Best Fit ( the line that minimizes the residual sum of squares

	Line of Best Fit:
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	Pearson’s Correlation Coefficient:
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	Slope:
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	Intercept:
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	Pearson’s Correlation Coefficient:
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R-squared measure ( the correlation coefficient squared

Categorical Data Analysis

Chi-Square Test of Independence
( Determining if relationship between rows and columns exists.
eg: CI = 95%
	H0: drugs & relapse are independent

HA: drugs & relapse are not independent

α = 0.05
df = (r – 1)(c – 1) = (3-1)(2-1) = 2

*
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	Drug

Relapse

No

Yes

Total

Desipramine

14 (8)
10 (16)
24

Lithium

6   (8)
18 (16)
24

Placebo

4   (8)
20 (16)
24

Total

24

48

72
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( Reject H0 ( there is a significant difference between drugs and relapse























Assumptions:


All expected frequencies are 1 or greater


At most 20% of expected frequencies are less than 5


Observations occur in only one of several distinct categories











Assumptions:


We have I independent SRSs


Ith population normal distributed


All population have same std. dev





Assumptions:


Both samples are independent & random (SRS)


Both populations are normal distributed





Assumptions:


Sample data is random (SRS)


Population normal distributed





Assumptions:


Both samples independent & random (SRS)


Both populations normal distributed
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