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Chapter 3 Quantifying the Extent of Disease 

( )
Number of persons with disease

Point Prevalence PP
Number of persons examined at baseline

=  

( )
Number of persons who develop disease during specified period

Cumulative Incidence CI
Number of persons at risk at baseline

=  

( )
Number of persons who develop disease during specified period

Incidence Rate IR
Sum of lengths of time during which persons are disease free

=  

exp exp exp exp exp exp( ) osed un osed osed un osed osed un osedRisk Difference RD PP PP CI CI IR IR= − = − = −  
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Chapter 4 Summarizing Data Collected in the Sample 

Mean: 
X

X
n

=
                               

Standard Deviation: 
( )

222 1( )

1 1

nX XX X
s

n n

−−
= =

− −

 
 

Median: Middle Value in Ordered Set (Q2) 

First Quartile: Q1 = Value holding 25% below 

Third Quartile: Q3 = Value holding 75% below 

Interquartile Range: IQR = Q3 - Q1 

Criteria for Outliers: Values below Q1 ₋ .5 IQR or above Q3+1.5 IQR   
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Chapter 5 The Role of Probability 

( ) ( ) /Basic Probability P Characteristic Number of persons with characteristic N= =  

( | ) ( )Sensitivity P screen positive disease a a c= = +  

Specificity ( | ) ( )P screen negative disease free d b d= = +  

  ( | ) ( )False Positive Fraction P screen positive disease free b b d= = +  

  ( | ) ( )False Negative Fraction P screen negative disease c a c= = +  

( | ) ( )Positive Predictive Value P disease screen positive a a b= = +  

( | ) ( )Negative Predictive Value P disease free screen negative d c d= = +  

( | ) ( ) ( | ) ( )Independent Events: P A B P A or P B A P B= =  

( )
!

: ( ) (1 )
! !

x n xn
Binomial Distribution  P x successes p p

x n x

−= −
−

 

: ( ) / ( 1)Standard Normal Distribution  z x Table = −  

: ( 1 )Percentiles of the Normal Distribution  X= z Table A +  

: ( 1)
/

x
Application of Central Limit Theorem  z Table

n





−
=  

 
Chapter 6 Confidence Interval Estimates 

Number of Groups: Parameter Confidence Interval, n<30 Confidence Interval, n≥30 

One sample, continuous: 

CI for µ     ,
2

df

s
X t

n


 2

s
X z

n


 

One sample, dichotomous: 

CI for p    
(Not taught in this class.) 

2

ˆ ˆ(1 )
ˆ

p p
p z

n


−


 

Two independent samples, 

continuous: 

CI for µ1-µ2  

 

1 2
,

1 22

1 1
( ) P

df
X X t S
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−  +

 
2 2

1 1 2 2

1 2

( 1) ( 1)
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n s n s
S
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=
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1 2 2df n n= + −
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1 22
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( ) PX X z S
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1 1 2 2
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2
P

n s n s
S
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Two matched samples, continuous:  

CI for µd=µ1-µ2    ,
2

d
d

df

s
X t

n


, df=n-1 2

d
d

s
X z

n


 

One sample, continuous: 

CI for µ     ,
2

df

s
X t

n


 2

s
X z

n


 

One sample, dichotomous: 

CI for p    
(Not taught in this class.) 

2

ˆ ˆ(1 )
ˆ

p p
p z

n


−
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Chapter 6 Confidence Interval Estimates 
Number of Groups: Parameter Confidence Interval, n<30 Confidence Interval, n≥30 

Two independent samples, 

continuous: 

CI for µ1-µ2  

 

1 2
,

1 22

1 1
( ) P

df
X X t S

n n
−  +

 
2 2

1 1 2 2

1 2

( 1) ( 1)

2
P

n s n s
S

n n

− + −
=
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1 2 2df n n= + −
 

1 2

1 22

1 1
( ) PX X z S

n n
−  +
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1 1 2 2
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2
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S
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Two matched samples, continuous:  

CI for µd=µ1-µ2    ,
2

d
d

df

s
X t

n


, df=n-1 2

d
d

s
X z

n


 
Two independent samples, 

dichotomous: 

CI for RD=(p1-p2) 

(Not taught in this class.) 1 1 2 2
1 2

1 22

ˆ ˆ ˆ ˆ(1 ) (1 )
ˆ ˆ( )

p p p p
p p z

n n


− −
−  +

 

CI for ln(RR)=ln(p1/p2) 

 
(Not taught in this class.) 1 1 1 2 2 2

1 22

( ) / ( ) /
ln( )

n X X n X X
RR z

n n


− −
 +

 

CI for RR=p1/p2 (Not taught in this class.) exp( ),exp( )Lower Limit Upper Limit
 

CI for ln(OR)= 

ln([p1/(1- p1)]/[p2/(1- p2)]) 
 

(Not taught in this class.) 
1 1 1 2 2 22

1 1 1 1
( )ln OR z

X n X X n X
 + + +

− −
 

CI for OR=[p1/(1- p1)]/[p2/(1- p2)] (Not taught in this class.) exp( ),exp( )Lower Limit Upper Limit
 

 

Chapter 7 Hypothesis Testing Procedures 
Number of Groups: Parameter Test Statistic, n<30 Test Statistic, n≥30 

One sample, continuous: µ     
0

/

X
t

s n

−
= , df=n-1 

(Technically assume normal data.) 

0

/

X
z

s n

−
=  

One sample, dichotomous:  p    Binomial Test 

(Not taught in this class.) 
0

0 0

ˆ

(1 )

p p
z

p p

n

−
=

−
 

One Sample, Categorical and 

Ordinal: p1,…,pk  

Multinomial Test 

(Not taught in this class.) 

2
2 ( )O E

E


−
= , df=k-1 
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Number of Groups, Outcome: 

Parameter 

Test Statistic, n<30  Test Statistic, n≥30  

Two independent samples, 

continuous: µ1 = µ2    
1 2

1 2

1 1
P

X X
t

S
n n

−
=

+

, df=n1+n2-2 

(Technically assumes populations 

are normal, independent within and 

between populations, and 

population variances equal.) 

1 2

1 2

1 1
P

X X
z

S
n n

−
=

+

, 
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1 1 2 2
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2
P

n s n s
S

n n
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Two matched samples, 

continuous: µd     /

d

d

X
t

s n
= , df=n-1 

(Technically assumes data is normal, 

pairs independent of each other, 

variances equal between 

populations.) 

/

d

d

X
z

s n
= , 

1

1 n

d ii
X d

n =
=  , 

2 2( ) /

1
d

d d n
s

n

 − 
=

−
 

 

Two independent samples, 

dichotomous:  p1=p2    

Multinomial Test 

(Not taught in this class.) 
1 2

1 2

ˆ ˆ

1 1
ˆ ˆ(1 )

p p
z

p p
n n

−
=

 
− + 

 

, 

1
1

1

ˆ
X

p
n

= , 2
2

2

ˆ
X

p
n

= , 1 2

1 2

ˆ
X X

p
n n

+
=

+
 

More than two samples, 

continuous: µ1 =…= µk    

Same as large sample. 

 

 

(Technically assumes populations 

are normal, independent within and 

between populations, and 

population variances equal.) 

MSB
F

MSE
= , df1=k-1, df2=N-k 

2

1

1
( )

1

k

j jj
MSB n X X

k =
= −

−
  

2

1 1

1
( )

jnk

j i j

j i

MSE n X X
N k = =

= −
−
  

Two or more samples, 

Categorical and Ordinal: 

p11,…,prc  

Multinomial Test 

(Not taught in this class.) 

2

2

1 1

( )r c
ij ij

i j ij

O E

E


= =

−
= ,  

df=(r-1)(c-1) 
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Chapter 9 Multivariable Models 
Correlation Coefficient: r     

2 2

cov( , )

x y

x y
r

s s
=

 

( )( )
1 1

cov( , )
1

x y XY Y X
n n

 
= − −  

    

( )
22 21 1

1
xs X X

n n

 
= − −  

 
, 

( )
22 21 1

1
ys Y Y

n n

 
= − −  

 
 

Linear Regression: 0 1ŷ b b x= +   

1

y

x

s
b r

s
= ,        0 1b Y b X= −  

 

Logistic Regression: 

0 1 1 ...

1
ˆ

1 p pb b x b x
p

e
− − − −

=
+  

0 1 1
1

p p

p̂
ln b b x ... b x

p̂

 
= + + + 

−   

1 1
ˆ ˆ...ˆ p pOR e
  + + 

=  
 

Chapter 10 Nonparametric Tests 
Sign Test: MD=MD0 

(One Sample) 

x = number of observations > MD0 

If value<MD0, –. If value=MD0, 0. If value>MD0, +. 

Mann-Whitney U Test:  

MD1=MD2 

(not-Paired) 

1 1
1 1 2 1

( 1)

2

n n
U n n R

+
= + −  

2 2
2 1 2 2

( 1)

2

n n
U n n R

+
= + −  

1 2min( , )U U U=  

Sign Test: δ=0  

(Paired) 

If difference<0, –. If difference=0, 0. If difference>0, +. 

If H1: δ>0, x = number of observations > 0. 

If H1: δ<0, x = number of observations < 0. 

Use min(–,+) and Table 6. 

Wilcoxon Signed Rank Test: 

δ=0  
(Paired) 

W = min(W+,W-)  

W+ = sum of positive ranks 

W– = sum of negative ranks 

Kruskal-Wallis Test: 

MD1=…=MDk 
(ANOVA) 

2

1

12
3( 1)

( 1)

k
j

j j

R
H N

N N n=

 
= − +  + 
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Chapter 11 Survival Analysis 
Actuarial Life Table: Nt  = # event free during interval t   

Dt  = # who die in interval t   

Ct  = # censored in interval t  

Nt* = avg. # at risk in interval t, Nt*=Nt–Ct/2     

qt  = prop. die in interval t, qt=Dt/Nt*  

pt  = prop. survive in interval t, pt=1–qt   

St  = prop. survive past interval t  

 

Kaplan-Meier Life Table: 

 1
t t

t t

t

N D
S S

N
+

−
=  

( )
( )

t
t t

t t t

D
SE S S

N N D
=

−
  

Chi-Square Test: 

k=# groups 

1

T

ijt
O

= =Obs. deaths in Group j 

1

T

ijt
E

= =Exp. deaths in Group j 

( )
2

2
1 12

1
1

T T

ij ijt t

T
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O E
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=
=

−
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,  1df k= −  

Cox Proportional Hazards Model: 
0 1 1 2 2( ) ( )exp( ... )p ph t h t b x b x b x= + + +
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Table 1: Standard Normal z 
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Table 2: t Distribution 
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Table 3: χ2 Distribution 
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Table 4: F Distribution 
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Table 5: Mann-Whitney U Test
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Table 6: Sign Test 
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Tabe 7: Wilcoxon-Signed Rank Test 
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Table 8: Kruskal-Wallis Test 
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