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Table: Parameters used for measuring various effects of vaccination∗

Comparison groups and effect

Level Parameter Susceptibility Infectiousness Combined change in
choice susceptibility and

infectiousness
Conditional on
exposure:

I Transmission VES,p† = 1− p·1
p·0

VEI,p = 1− p1·
p0·

VET,p = 1− p11
p00

probability
Study design

I IIA IIB III
direct indirect total overall

Unconditional:

II Incidence VES,IR = 1− IRA1
IRA0

VEIIA,IR = 1− IRA0
IRB0

VEIIB,IR = 1− IRA1
IRB0

VEIII,IR = 1− IRA·
IRB·

or hazard

rate, IR, λ VES,λ = 1− λA1
λA0

VEIIA,λ = 1− λA0
λB0

VEIIB,λ = 1− λA1
λB0

VEIII,λ = 1− λA·
λB·

III Proport. VES,PH = 1− eβ1 NA NA NA
hazards, PH

IV Cumulative VES,CI = 1− CIA1
CIA0

VEIIA,CI = 1− CIA0
CIB0

VEIIB,CI = 1− CIA1
CIB0

VEIII,CI = 1− CIA·
CIB·

incidence

∗ From Halloran, Struchiner, Longini, Am. J. Epidemiol 1997; 146;789–803.



SURVIVAL ANALYSIS IN A NUTSHELL 

T - random variable for time to the event 

PDF: f (t) = limdt----+o P[t < T < t + dt]/dt

CDF: F(t) = P[T < t] 

Survival function: S(t) = P[T > t] = 1 - F(t) 

Hazard function: A(t) = �m 

Integrated hazard function: A(t) = fot A(T)dT

S(t) = e-A(t) 

F(t) = AR(t) = 1 - S(t) 







DYNAMICS OF SIR EPIDEMIC
dI(t)
dt =

h
R0

S(t)
n � 1

i
I(t)

if R0
S(t)
n � 1; then dI(t)dt � 0

if R0
S(t)
n > 1; then dI(t)dt > 0

near t = 0; S(t)n � 1; and

dI(t)

dt
jt=0+= [R0 � 1] I(t)

if R0 � 1; then no epidemic occurs
if R0 > 1; then an epidemic occurs
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SURVIVAL FUCTION
Let a = 0+ and S(0) = n�

dS(t)

dt
= ��(t)S(t)

solving yields
S(t)

n
= e��(t)

where

�(t) =
cp

n

tZ
0

I(� )d�

Let AR(t) = 1� S(t)
n ; then

AR(t) = 1� e��(t)
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Cholera Vaccines 
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Point Estimates

Weighted Mean

Absolute Efficacy of Live Influenza Vaccine
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Point Estimates

Weighted Mean

Absolute Efficacy of Inactivated Influenza Vaccine
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