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Formulas and tables

Complement for the course of Medical Statistics

Can be used at the exam but Students 
should use their own copy and no 
other material!

Rules for rounding

Original value �1 decimal �2 decimals

12.422 12.4 12.42

11.237 11.2 11.24

10.251 10.2 10.25

10.257 10.3 10.26

14 14.0 14.00

Suggestion: use 1 or 2 decimals for averages and probabilities, 2 or 3 decimals for std

If the decimal number after the position we want to round to is:
<5 → truncate to floor
>5 → round to the next number (floor + 1)
=5→ look one number further until a number ≠5 is found and apply the same rules

Examples:
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Descriptive Statistics (i)
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Arithmetic mean – for frequency tables - weighted
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Descriptive Statistics (ii) 
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Variance
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Properties of Normal N(µ,σ)
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Variance for frequency tables

Range=Max-Min

IQR=Q3-Q1=31-17=14
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Basic rules for computing probabilities

 p(B)

 B) p(A 
  B)|p(A
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Bayes Formula  

C2

C1
E

p(   ) = 1 – p(A)A

p(A U B) = p(A) + p(B) – p(A & B)

A
A

AB

Being C1 U C2 = Ω

Computing probabilities using the Binomial and 
Poisson distributions 
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prob(success)=π , X = number of successes in N trials

The expected (mean) number of successes is N·π

1

1

1!0

12345!5

12...)2()1(!

!)!(

!

0 =

=

=
⋅⋅⋅⋅=

⋅⋅−⋅−⋅=
⋅−

=








−

k

e
e

kkkk

kkN

N

k

N

λ
λ

prob(success)≈0 i.e. rate of success = λ, X = number of successes in N>>0 trials 
or along a continuous interval of follow-up, or area

The expected (mean) number of successes is λ = N·π
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With large N it is also possible to approximate the 
Binomial with a Normal distribution with mean=N·π
and variance=N·π(1-π)



4

Computing probabilities using the Normal 
distribution

Standardization:

σ
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Areas with shape different than this one are obtained using 
the symmetry property of the curve, and the fact that total 
area =1.

Values on 
N(0,1)
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Values on the original 
scale, with parameters 
µ and σ2

Inverse transform :
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For z>0 we read Φ(z) on the table here given (watch out, other 
textbooks might return areas with different shapes)

z

N(0,1)

Φ(z)

(1-α) % level CI for the mean µ

Hypotheses: in the population the phenomenon is distributed according a Normal 

with mean µ (unknown) and variance σ2 known

The formula is valid also if the population is not Normal or the variance of the 
population σ2 is not known* IF the sample is large (n≥30)

*(replace σ2 with the variance estimated from the sample)

Formula: Quantile: N(0,1)
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Notice: when the variance σ2 is not known and the sample size is small the 
quantiles are taken from the Student T distribution with (n-1) degrees of freedom
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Z- or T-test on one mean

Test statistic: 

the sample mean, standardized:

n

X
t

σ
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Compute the p-value on the table of N(0,1)
Or

Fix α and compare t with the threshold(s) of the 
rejection region delimited by the quantile(s):
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H0: µ = µ0

The formula is valid also if the population is not Normal or the variance of the 
population σ2 is not known* IF the sample is large (n≥30)

*(replace σ2 with the variance estimated from the sample)

Hypotheses: in the population the phenomenon is distributed according a Normal 

with mean µ (unknown) and variance σ2 known

Notice: when the variance σ2 is not known and the sample is small the quantiles are 
taken from the Student T distribution with (n-1) degrees of freedom

Z- or T-test to compare 2 means (indep. samples)

Compute:
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Hypotheses: the two groups come from independent populations with mean 

respectively µ1 e µ2 (unknown) and the same unknown variance σ2; both samples 

are large (n1, n2>30)

Test statistic : the difference of the two 

sample means, standardized:

21

21

11
nn

s

yy
t

+

−=

H0: µ1 = µ2 i.e. H0: δ=µ1-µ2 =0

Compute the p-value on the table of N(0,1)
Or:

Fix α and compare t with the threshold(s) of the 
rejection region:

Notice: when the samples are small the quantiles are taken from the Student T 
distribution with (n1+n2-1) degrees of freedom
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(1-α) % level CI and test for the prob. π
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Hypothesis:the sample is large (n≥30)

Formula (1-α)% CI: Quantile: N(0,1)

Test statistic for H0: π=π0: the sample 

proportion, standardized:
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Compute the p-value on the table of N(0,1)
Or:

Fix α and compare t with the threshold of the 
rejection region delimited by the quantile(s) 
from N(0,1)
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Chi-Squared test for the association between two 
qualitative variables (cross-tab. rxc)

Compute the expected frequencies under the hypothesis of independence H0:

Test statistic :

The test is valid if in the table all expected frequencies are >5

H0: X (r modalities) and Y (c modalities) independent vs H1: X,Y associated

 totgeneral

columntot rowtot 
Expected

⋅=

( )
∑

−=
Expected

ExpectedObserved 2
2χ

Fix α and compare the test statistic with the 
threshold from a Chi-Squared table for (r-
1)(c-1) degrees of freedom (df)

Including: comparison of two probabilities, by constructing the 2x2 cross-table

16.81212.59210.6456

15.08611.079.2365

13.2779.4887.7794

11.3457.8156.2513

9.215.9914.6052

6.6353.8412.7061

α=0.01α=0.05α=0.1df
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Measures of association of quantitative 
variables

Covariance: Linear Correlation Coefficient :

Regression line:
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Test on the slope of a regression line

Test statistic: 

the sample slope, standardized:

)(bSE

b
t =

Compute the p-value on the table of N(0,1) [only n 
large]
Or

Fix α and compare t with the threshold(s) of the 
rejection region delimited by the quantile(s):

( )
2

 

0

)0( 0
1

α

αα

β
ββ

z

zz
zH

±
−

≠
<>

H0: β = 0 i.e. no association between X and Y

Notice: when the sample is small the quantiles are taken from the Student T 
distribution with (n-2) degrees of freedom

Compute the slope b and its standard error SE(b):
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z

N(0,1)

0.9770.9760.9760.9750.9740.9740.9730.9730.9720.9711.9

0.9710.9700.9690.9690.9680.9670.9660.9660.9650.9641.8

0.9630.9620.9620.9610.9600.9590.9580.9570.9560.9551.7

0.9540.9540.9530.9520.9510.9490.9480.9470.9460.9451.6

0.9440.9430.9420.9410.9390.9380.9370.9360.9340.9331.5

0.9320.9310.9290.9280.9260.9250.9240.9220.9210.9191.4

0.9180.9160.9150.9130.9110.9100.9080.9070.9050.9031.3

0.9010.9000.8980.8960.8940.8930.8910.8890.8870.8851.2

0.8830.8810.8790.8770.8750.8730.8710.8690.8670.8641.1

0.8620.8600.8580.8550.8530.8510.8480.8460.8440.8411.0

0.8390.8360.8340.8310.8290.8260.8240.8210.8190.8160.9

0.8130.8110.8080.8050.8020.8000.7970.7940.7910.7880.8

0.7850.7820.7790.7760.7730.7700.7670.7640.7610.7580.7

0.7550.7520.7490.7450.7420.7390.7360.7320.7290.7260.6

0.7220.7190.7160.7120.7090.7050.7020.6980.6950.6910.5

0.6880.6840.6810.6770.6740.6700.6660.6630.6590.6550.4

0.6520.6480.6440.6410.6370.6330.6290.6260.6220.6180.3

0.6140.6100.6060.6030.5990.5950.5910.5870.5830.5790.2

0.5750.5710.5670.5640.5600.5560.5520.5480.5440.5400.1

0.5360.5320.5280.5240.5200.5160.5120.5080.5040.5000.0

9876543210z

Table of Normal (0,1), z from 0 to 1.99

z

N(0,1)

1.0001.0001.0001.0001.0001.0001.0001.0001.0001.0003.9

1.0001.0001.0001.0001.0001.0001.0001.0001.0001.0003.8

1.0001.0001.0001.0001.0001.0001.0001.0001.0001.0003.7

1.0001.0001.0001.0001.0001.0001.0001.0001.0001.0003.6

1.0001.0001.0001.0001.0001.0001.0001.0001.0001.0003.5

1.0001.0001.0001.0001.0001.0001.0001.0001.0001.0003.4

1.0001.0001.0001.0001.0001.0001.0001.0001.0001.0003.3

0.9990.9990.9990.9990.9990.9990.9990.9990.9990.9993.2

0.9990.9990.9990.9990.9990.9990.9990.9990.9990.9993.1

0.9990.9990.9990.9990.9990.9990.9990.9990.9990.9993.0

0.9990.9990.9990.9980.9980.9980.9980.9980.9980.9982.9

0.9980.9980.9980.9980.9980.9980.9980.9980.9980.9972.8

0.9970.9970.9970.9970.9970.9970.9970.9970.9970.9972.7

0.9960.9960.9960.9960.9960.9960.9960.9960.9950.9952.6

0.9950.9950.9950.9950.9950.9940.9940.9940.9940.9942.5

0.9940.9930.9930.9930.9930.9930.9920.9920.9920.9922.4

0.9920.9910.9910.9910.9910.9900.9900.9900.9900.9892.3

0.9890.9890.9880.9880.9880.9870.9870.9870.9860.9862.2

0.9860.9850.9850.9850.9840.9840.9830.9830.9830.9822.1

0.9820.9810.9810.9800.9800.9790.9790.9780.9780.9772.0

9876543210z

Table of Normal (0,1), z from 2.00 to 3.99
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Student T table of quantiles; quantiles of N(0,1)

2.9472.1311.75315

2.9772.1451.76114

3.0122.1601.77113

3.0552.1791.78212

3.1062.2011.79611

3.1692.2281.81210

3.2502.2621.8339

3.3552.3061.8608

3.4992.3651.8957

3.7072.4471.9436

4.0322.5712.0155

4.6042.7762.1324

5.8413.1822.3533

9.9254.3032.9202

63.65712.7066.3141

t(α/2)t(α/2)t(α/2)df

0.010.050.1α

2.7502.0421.69730

2.7562.0451.69929

2.7632.0481.70128

2.7712.0521.70327

2.7792.0561.70626

2.7872.0601.70825

2.7972.0641.71124

2.8072.0691.71423

2.8192.0741.71722

2.8312.0801.72121

2.8452.0861.72520

2.8612.0931.72919

2.8782.1011.73418

2.8982.1101.74017

2.9212.1201.74616

t(α/2)t(α/2)t(α/2)df

0.010.050.1α α for 2-sided test

For a 1-sided test 
choose the column 
corresponding to 2·α

e.g. for a 1-sided test at 
level 5% use the first 
column (0.1)

For df>30 use the 
N(0,1):

2.331.641.28α in 1 tail

2.581.961.64α in 2 tails

0.010.050.1α


