
Review	
  of	
  Quiz	
  1-­‐5

• Cover	
  representative	
  questions	
  with	
  high	
  false	
  rates	
  only	
  (impossible	
  to	
  
cover	
  all	
  questions	
  in	
  80	
  min)
• All	
  data	
  files	
  can	
  be	
  downloaded	
  from	
  the	
  course	
  website	
  
• Make	
  sure	
  your	
  computers	
  are	
  in	
  excellent	
  condition	
  for	
  final	
  exam	
  
(bringing	
  a	
  spare	
  computer	
  is	
  a	
  good	
  idea).	
  
• Accommodations:	
  please	
  contact	
  Julie	
  Carty	
  and	
  let	
  me	
  know	
  about	
  
your	
  start	
  time,	
  end	
  time	
  and	
  section	
  number	
  by	
  April	
  1st.	
  
• Volunteer	
  for	
  USAT (course	
  evaluation)	
  next	
  class
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r = +0.6

X X

r = -0.6

• The	
  sign	
  of	
  r	
  tells	
  the	
  directions	
  (positive/negative)	
  
• The	
  absolute	
  value	
  of	
  r	
  tells	
  the	
  strength.	
  

Y Y

r = +0.9

X X

r = -0.9Y Y





Don’t	
  forget	
  checking	
  this	
  box



Remember:	
  the	
  absolute value tells	
  us	
  about	
  the	
  strength!	
  





0 1 1 2 2î i iY b b X b X= + +

Don’t	
  forget	
  checking	
  P-­‐value	
  (it	
  must	
  be	
  <	
  alpha)







R-­‐sqare:	
  Percentage	
  of	
  Explained	
  Variation
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Important	
  Topics	
  

• R-­‐square,	
  F-­‐test	
  (overall	
  significance),	
  t-­‐test	
  (individual	
  coefficient)
• SST,SSR,SSE
• Interpretation	
  of	
  regression	
  coefficients	
  (slope,	
  intercept)	
  and	
  finding	
  
the	
  confidence	
  interval	
  
• Correlation	
  coefficient	
  and	
  its	
  interpretation
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One	
  Sample Two	
  Samples

If	
  Means

Paired	
  
Samples

Independent	
  
Samples

σ1	
  ≠	
  σ2

t
σ1	
  =	
  σ2

t

If	
  	
  
Proportions,

use

z

Testing	
  hypotheses	
  for	
  Two	
  Samples	
  (Route	
  map)
Hypothesis	
  	
  Tests	
  

F-­‐test

Use	
  F-­‐test	
  to	
  see	
  whether	
  or	
  not	
  
the	
  two	
  samples	
  have	
  the	
  same
variance (population	
   parameters	
  !	
  
Not sample variance !!!)	
  





One	
  Sample Two	
  Samples

If	
  Means

Paired	
  
Samples

Independent	
  
Samples

σ1	
  ≠	
  σ2

t
σ1	
  =	
  σ2

t

If	
  	
  
Proportions,

use

z

Check	
  the	
  Route	
  map	
  first
Hypothesis	
  	
  Tests	
  

F-­‐test







One	
  Sample Two	
  Samples

If	
  Means

Paired	
  
Samples

Independent	
  
Samples

σ1	
  ≠	
  σ2

t
σ1	
  =	
  σ2

t

If	
  	
  
Proportions,

use

z

Hypothesis	
  	
  Tests	
  

F-­‐test

Step	
  1:	
  Check	
  the	
  Route	
  map	
  first



Step	
  2:	
  F-­‐test

H0 :
σ1
2

σ 2
2 =1;

H1 :
σ1
2

σ 2
2 ≠1

Not done yet !



Step	
  3:	
  t-­‐test	
  for	
  the	
  mean	
  !

H0:	
  mean	
  of	
  Levi	
  Strauss	
  =	
  mean	
  of	
  Hanes	
  
Ha:	
  mean	
  of	
  Levi	
  Strauss	
  >	
  mean	
  of	
  Hanes	
  



6



H0:	
  mean	
  of	
  Levi	
  Strauss	
  -­‐ mean	
  of	
  Liz	
  Claiborne	
  >1
Ha:	
  mean	
  of	
  Levi	
  Strauss	
  -­‐ mean	
  of	
  Liz	
  Claiborne	
  <=1

Step	
  1:	
  Check	
  the	
  Route	
  map	
  first
Step	
  2:	
  F-­‐test
Step	
  3:	
  t-­‐test	
  assuming	
  equal	
  variances

Levi	
  Strauss	
  

Liz	
  Claiborne	
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One	
  Sample Two	
  Samples

If	
  Means

Paired	
  
Samples

Independent	
  
Samples

σ1	
  ≠	
  σ2

t
σ1	
  =	
  σ2

t

If	
  	
  
Proportions,

use

z

Check	
  the	
  Route	
  map	
  first
Hypothesis	
  	
  Tests	
  

F-­‐test



H0:	
  mean	
  performance	
  of	
  day-­‐ mean	
  performance	
  of	
  night	
  >8
Ha:	
  mean	
  performance	
  of	
  day-­‐ mean	
  performance	
  of	
  night	
  <=8





The hypotheses are:
H0: p1 = p2
H1: p1 ≠ p2



Where H0 implies p1 = p2 (ó p1-p2= 0), we can pool the estimated 
values to get a better pooled estimate:
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n1 = 50, p̂1 = 0.4, n2 = 250, p̂2 = 0.5

p̂
pool

=
n1p̂1 + n2p̂2
n1 + n2

=
50⇥ 0.4 + 250⇥ 0.5

300
= 145/300 = 0.4833

�p̂1�p̂2 =

r
0.4833⇥ (1� 0.4833)⇥

⇣ 1

50
+

1

250

⌘
= 0.07742

Z? =
p̂1 � p̂2
�p̂1�p̂2

=
�0.1

0.07742
= �1.2917

P-­‐value	
  =2	
  *	
  NORM.S.DIST	
  (-­‐1.2917,	
  1)	
  =	
  0.1965



Test for Ho Test Statistics Distribution Conditions
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Important	
  Topics	
  

• Hypothesis	
  testing	
  about	
  mean,	
  proportion	
  with	
  two	
  population
• F-­‐test,	
  t-­‐test	
  with	
  equal	
  (or	
  unequal)	
  variances,	
  paired	
  test.	
  
• Testing	
  the	
  nonzero	
  differences	
  in	
  the	
  mean	
  (or	
  proportion).	
  For	
  
example,	
  p_1-­‐p_2>=D=0.08.	
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z = p̂− p
p ⋅q
n

nxp /ˆ = proportion of successes for a sample of size n. 

),(~ˆ ˆˆ ppNapproxp σµ
pµ p =ˆ -p)/np(p 1 ˆ =σ

Sample	
  Proportions

Z : standard normal 
z

p-value
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E = 4

Note: If we do not know σ, we can estimate it using:
• a pilot study, previous research, or σ ≈ Range / 4.

�
x

⇡ (200� 150)/4 = 12.5

n 6 52 z↵/2 6 1.6483



Power= probability that a statistical test will correctly reject a false null hypothesis
The power of a test is defined as 1– β.

The power of a test depends on how far the true parameter value is from that assumed by 
the null hypothesis. The distance between the null hypothesis value and the truth is called 
the effect size.

Sample decision
(H0)

Same 
(H0 true)

Different
(H0 false)

Same
(do not reject)

Right (rats). 
Confidence = 1-α

Type II error. 
P(Type II)=β

Different
(reject)

Type I error.
P(Type I)= α

Right! 
Power=1-β



You are given the following null and alternative hypotheses:
H0: µ = 200
H1: µ ≠ 200
α = 0.10

Calculate the probability of committing a Type II error when the 
population mean is actually 197, the sample size is 36, and the 
population standard deviation is known to be 24.

Recall	
  the	
  Type	
  II	
  error	
  problem	
  in	
  Lecture	
  14



H0: µ = 200
H1: µ ≠ 200
α = 0.10
since σ is known
use z0.05= ± 1.645

Calculate the probability
of committing a Type II
error when the population
mean is 197, the sample
size is 36, and the
population standard
deviation is known to be
24.

193.42

200

197

α/2=0.05

beta

Assume	
  null	
  true

α/2=0.05

206.58193.42

206.58

β = P(193.42 < x < 206.58,  assuming that the true mean is 197)
≅  NORM.DIST(206.58,197,(24/6),1)-NORM.DIST(193.42,197,(24/6),1)
=0.8063



Know	
  These	
  Z-­‐Score	
  Values

Some Z-score values appear far more often than others.  
The single most commonly used value is 1.96.

Tails Probability Z
1 0.10 1.28
1 0.05 1.645
1 0.01 2.33
2 0.10 1.645
2 0.05 1.96
2 0.01 2.576



Important	
  Topics	
  

• Confidence	
  Interval	
  for	
  mean	
  and	
  proportion.
• T-­‐distribution
• Calculate	
  the	
  P-­‐value	
  for	
  a	
  given	
  test	
  statistic
• Type	
  I	
  and	
  Type	
  II	
  error,	
  power	
  of	
  test.
• Determine	
  the	
  minimal	
  sample	
  size	
  required	
  for	
  finding	
  confidence	
  
interval	
  for	
  mean	
  and	
  proportion.	
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Important	
  Topics	
  

• Binomial	
  Distribution,	
  Poisson	
  Distribution,
• Uniform	
  distribution,	
  normal	
  (and	
  standard	
  normal)	
  distribution
• Normal	
  Approximation	
  to	
  Binomial	
  distribution
• Central	
  limit	
  theorem
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  1	
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Types	
  of	
  Data
There are four types of data arranged in a hierarchy by 
information content: nominal, ordinal, interval, and ratio: 

Nominal:
- Categories
- Numeric values assigned to categories 

have no meaning
- Example: single / married

Interval:
- Distance between values 

has meaning
- There is no absolute zero
- Example:  temperature in 

Celsius

Ordinal:
- Rank is meaningful
- Distance between values is not equal
- Example: low, medium, high

Ratio:
- Distance between values has 

meaning
- There is an absolute zero
- Example: Starting salary at 

graduation





• ‘Data,	
  Data	
  Analysis’
choose	
  ‘Descriptive	
  Statistics,	
  Summary	
  Statistics’	
  

Descriptive	
  Statistics	
  with	
  Excel



Descriptive	
  Statistics	
  	
  with	
  Excel

Instead	
  of	
  using	
  Data	
  Analysis,	
  you	
  can	
  also	
  use	
  	
  Excel’s	
  
functions	
  for	
  some	
  descriptive	
  statistics,	
  such	
  as:

=MEDIAN()

=AVERAGE()

=MODE()

=STDEV()

=VAR()

•57





The empirical rule says that if a distribution is bell-shaped (i.e. 
approximately Normal):
• 68% of all observations lie within +/- 1σ of the mean,
• 95% within +/- 2σ
• 99.7% with +/- 3σ





• The 1st to 99th percentiles provide information on the 
distribution of data that goes beyond where it is centered.

• Percentiles are defined as the value such that a certain 
percentage of the observations are lower:
• Example: The	
  32nd	
  percentile	
  is	
  a	
  value	
  such	
  that	
  at	
  least	
  32	
  percent	
  
of	
  the	
  data	
  lies	
  below	
  that	
  value,	
  and	
  no	
  more	
  than	
  68%	
  of	
  the	
  data	
  
lies	
  above	
  that	
  value..  

Percentiles



Important	
  Topics	
  

• Data	
  type,	
  level	
  of	
  measurement.	
  
• Descriptive	
  statistics
• Percentile
• Empirical	
  rule



We cover descriptive statistics, distributions, 
estimation, hypothesis testing, and regression:

Outline	
  of	
  the	
  Course

Descriptive Statistics:
- Provide insightful summaries 
- Develop graphs and charts to tell 

managerially relevant stories

Distributions:
- Understand commonly occurring 

discrete and continuous 
distributions

- Utilize distributions to determine 
the probability of various events 
for both statistical and managerial 
decisions

Estimation:
- Make inferences about populations from samples
- Establish confidence intervals around estimates

Hypothesis Testing:
- Use statistics to make managerial decisions with a measure of 

confidence
- Understand the types of errors one can make and how to 

manage them

Regression:
- Integrate all the previous material 
- Develop, assess, test and use regression models to gain 

insights into complex processes in a variety of fields


