
Biostatistics

unit 1%

Data collection:

☐ primary ⇒ gon' collect it for a specific use

↳ questionaire, survey,...

② secondary ⇒ they're already collected; medical records, published research

↳ * might be collected for a different reason.

Data source ⇐ population sampling

Types of sampling.

sample [has to represintitive of the population].

✗ too small

✗ too large☆ Sampling Bias.

exclusion w/o scientific rations.

☆ process ⇒

l Define population ⇒ I member is called an 'element'

frame ⇒ all@

③ Method

④ size -(-P)
> cochran's formu.la epidsk mar gin of

⑤ excate the process
the CI error "precision

r estimate> table.

.accessible members/population elements

sample.

target/sample

frame
sample

epresentative -probability

↳ random; × Bias.

P-O

non-probability.

non-representative. (Bias)

i 2

88410
5

67 2,31 5,6, 8. " lottery method"

¼

- Time consuming

- expensive

- fast & efficient

- not always possible

- strong external validity" allows. her genreuzing own
findings

Simple Random

systematic

Stratified

cluster

6,1011

size fraction
population

population =Intrenal

=
.

size.

 iii. ¼."
6
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.

c laster

predefined groups.
*

B

E D

Data from selected clusters
↳ all units who meet the criteria

will be sampled.
usually used in interventional studies

↳ eg:-immunization corarge.

1. ✗ sampling frame ✓ /x,

2. costly
3. external validity.
4. speed.
5. not always possible

1. external validity,/✓ it

2. Representation.

A B
A, B, C: characteristics needed for the

study & it has to be proportional
to the population.

O: selected by randomly &/systemically.

c

1,101719 8
' " " '32,65. 12 1

10 13, 115
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variables

qualitative
(numerical)

⇒ ✓ /×:|-effective with hard to reach groups discrete contenious
2. for anonymous groups-> drug dealers Cap

> AIDS3. non-random.
4. Slow,

qualitative
(catagorial).

② ordinal
ordered

→ response to drug
well, moderate, poor

numbers indicate rankings.
↳ we can't know the difference

between them.

70 HB,

can become qualitative.

110

> dependant ⇒ effect.
cause ⇐ independent-

→ mode, frequency, median.-
found in the middle

T
V, sad, Sad, ok, happy, v. happy

③ Intreval (numerical).
- ordered, compared, no true Zero, no ration.

eg: Temp ⇒ Temp-O ⇒ ✓ Temp.
Temp-15° ⇒ X 15°-½ 30°

- can know the difference between ranks.

mode, frequency, median, mean, can (t,)

☐ "÷:*.

Sex: mif
Blood type-AIP, 0, AD
> least effective (no meaning=

only mode, frequency

most how may
repeated times

it was
repeated

④ Ratio:
- ordered, compared, True Zero. ✓ ratio

- can know the difference between ranks.

↳ eg: weight-0 ⇒ no weight

weight-15=7 15¥12 30kg.

> mode, frequency, median, mean, cant *. ÷,

I-④ measures of
variables.

non-probability Sampling:

leneralized findings✗
w/X ⇐ easy to research. ⇐ convenience ①

↳ ✗ representation

saves money &
Time.

② snowball ⇒

7 few ppl to start with

until we reach enough ppl.

③ Quota:
Groups that you think are important

↳ r/✗ ⇒ l-easy & quick
2. saves mo & time
3. ✗ representation.

④ Purposive:

↳ experts of their bilds
handpicking

> representative of the accessible population

qualitative researchers use it



D a t a - o r g a n i z e d  &  c l a s s i f i e d  i n t o  g r o u p s  m y  o r g a n i z e d

>  u n o r g a n i z e d  n o r  s u m m e r i z e d  n y r a w  d a t a
S a m p l e - S t a t i s t i c s

p a r a m e t e r  ←  p o p u l a t i o n

p a r a m e t e r

µ

8 '

8

S '

S

S a m p l e

T e n d e n c y

☒  =  { X
n

M e a n C M , )

o v e r  a  p e r i o d  o f

t i m e

M - E X  " c h r o n o l o g i c a l "

a l w a y s  p r e s e n t

+  i - i  0

u n i q u e

s e n s i t i v e  t o  e x t r e m e

v a l u e s

②  M e d i a n

( s h a p e
d i s t r i b u t i o n .

n o r m a l  d i s t r i b u t i o n .

- Q i  m o d e

L

L

R i g h t  s k e w e d .

↳ m i n o c o d e m e l  Q N X

l e f t g  s h e w

p o s i t i v e

m e a n  ( 9 2 4  m o d e

( e x a m  s c o r e s .
median is a more robust statistic

in the case of extreme values. ( 7 * 1 0 0 )  p e r c e n t

f r e q u e n c y .

-  m i d d l e  v a l u e

#  o d d  ⇒  a l w a y s  i n  t h e  m i d d l e

#  e v e n  ⇒  t w o  m i d d l e  d i g e t s

u n a f f e c t e d  b y  e x t r e m e  v a l u e s

u n i q u e .

③  M o d e :

m o s t  r e p e a t e d  v a l u e

n o t  u n i q u e

c o u l d  h a v e  n o  m o d e

.  P o o

l o c a t i o n

☐  Q u a r t i l e s

2 5 %  2 5 %  2 5 %  2 5 1 .

" 1 ;ñ .

a g a i n  ⇒

2 .

#  o d d  ⇒  a l w a y s  i n  t h e  m i d d l e

#  e v e n  ⇒  t w o  m i d d l e  d i g e t s

2 .

②  D e c i l e s  ( 1 0  p a t h s )

③  p e r c e n t i l e  ( 1 0 0  p a r t s )

i s l o v e .

6 0 %

D i s p e r s i o n

( s p r e a d  o f  v a l u e ) .

☐  R a n g e  ( M a x - A l i n ) .

-  i n f l u e n c e d  b y  e x t r e m e  v a l u e s .

☑  I Q R  ( Q , - Q )

J Q R .

1 1  2  3

-  n o t  i n f l u e n c e d  b y  o u t l i e r s

9 1 - 9 1 = 9 3  Q 2 - Q K Q , - Q ,  Q 2 - 1 0 > 9 3 - 9 2

③  s t a n d a r d  d e v i a t i o n ( 2  =  F a r )

↑ s t d  →  ↑  v a r i a b i l i t y  ⇒  n o t  a  v .  r e l i a b l e  d a t a .

④  v a r i a t i o n  ( E  ( X : * / E  ( X - M '

N

☆  s t a n d a r d  e r r o r ( e ) : -

⇐  ⇒  T e m b e r r o r .

Discriptive statistics

D S p a c i a l  ( 2 )  T e m p o r a l  ③  Q u a l i t a t i v e

G e o g r a p h i c a l

④  Q u a n i t a t i v e  >  D o t  p l o t

b e d u e n c y

S i m p l e . M a n i f o l d .

2  c l a s s e s

B l a c k  w h i t e

d i f f e r e n t  c l a s s e s

→  o f f w h i t e

. .

F r e q u e n c y

✗  )  R e l a t i v e  f r e q u e n c y

B

0 9 k g  Y i g h t  g r e a t  i o n e r y

w←
~  4 -  f r e q u e n c y / R F .  P F

2 0

7

( T

T o t a l

A
B

c B a r  g r a p h

f i x e d  w i d t h .p i e  c h a r t

r e l a t i v e
f r e q u e n c y

T o t a l

A 5
B 8

c

2 0

5
8

7

◦  ' 4 4 0
0 1 3 5

o . r s 2 5

3 5

l a r g e s t _ s m a l l e s t

T

•  H i s t o g r a m
o g i v e

c u m u l a t i v e

data classification



o h

n o r m a l  d i s t r i b u t i o n  ⇒  ✗  ~ N / M a n ' ? ?

A U C - p r o b - 1

r
1 0  ( ②

s t a n d a r d  n o r m a l  ⇒  Z n n ( 0 , 1 )
Z  X - M

8

P ( 2 2 K )  =

P C Z Y K ) - t - p  ( a c k )
o r  p  ( 2 7 - 1 4

P l a c z e k )  = p  ( 2 b ) - p  ( 2  ( a )

P ( Z - K ) - ①

÷ . i m
m e a n .

-  a n s w
↓

b e l o w  t h e
m e a n

t o  s a y  t h e  I s c o r e - 2 . 3  ☆  t h e  n u m b e r s
>  a b o v e  t h e  m e a n  b y  2 . 3  S t d .  a r e  o n  t h e  o p p o s i t e  i n  t h e

t a b l e☆  o u t l a i r s  h a v e  Z s c o r e ? - 3 ,  o . o ,  o o o• 0 : 0 2

C e n t r a l  l i m i t  t h e r e o r m  ÷

s a m p l e  i s  d i s t r i b u t e d  n o r m a l l y

-  - N I M ,  I f  s t d - ½

>  ①  f r o m  a  n o r m a l l y  d i s t r i b u t e d  p o p u l a t i o n .

②  n  > ,  3 0  →  b e c a u s e  o f  s k e w e d  d i s t r i b u t i o n .

I n f e r e n t i a l  s t a t i s t i c s r e l a t i o n  b e t w e e n  v a r i a b l e s

c o n f i d e n c e  i n t e r v a l
T e s t  o f  h y p o t h e s i s

☆  R e s e a r c h  h y p o t h e s i s :
*  h a s  n o  h y p o t h e s i sq u a l i t a t i v e

-  p r e d i c t  b e t w e e n  d e p e n d a n t  U s .  i n  d e p e n d a n t  v a r i a b l e

-  c o n t a i n  t h e  p o p u l a t i o n

>  d i f f e r e n c e  >  s i g n i f i c a n t  ⇒  w e  r e j e c t  t h e  n u l l  h y p o t h e s i s .

H o :  n u l l  n  h y p o t h e s i z e d  p a r a m e t e r "  f a i l  t o  r e j e c t "
H y :  a l t e r n a t i v e  →  ' a c c e p t e d ' i f  H o  i s  r e j e c t e d

N o  t r u e H o  f a l s e

R e j  H o

A c c  H o

T y p e  7  ( 4
e r r o r

T y p e  I  ( B )
e r r o r

t y p e s ,  α : - p l r e j a o  w h e n  i t ' s  t r u e )

t y p e  2 ,  B i - P l a c e  H o  w h e n  i t ' s  f a l s e ) ⇒  p e n n y .

1 -  β  =  t h e  p o w e r  o f  t e s t
r e j  H o  w h e n  i t ' s

f a l s e

p o w e r  o f
t e s t  C I - P I

>  T  t e s t >  o n e  s a m p l e

2  s a m p l e s  w i t h  u n k n o w n  v a r i a n c e s ,

A N O V A  n  R  s a m p l e s

↳  d a t a  a s  a n  i n t r e r a l / r a t i o  ( q u a n t i t a t i v e ) .

C h i - s q u a r e  ÷

H o :  v a r i a b l e s  a r e  i n d e p e n d e n t  ( n o  a s s o c i a t i o n ) .

H i :  v a r i a b l e s  a r e  d e p e n d a n t  ( ✓  a s s o c i a t i o n ) .

o b s e r v e d  v a l u e s  ⇒

e x p e c t e d  v a l u e -  R O W  *  c o l
T o t a l

>  X ᵗ  =  E .  1 0 É É Ñ " " "  " d i s t a n c e  O & E ↑ ,  ✗  1 9  ⇒  r e j  H o
E O R E  b .  ✗  ' b  ⇒  a c c  H o

☆  P  v a l u e  ( s i g n i f i c a n t ' w e  r e j e c t  H o  ⇒  ✓  a s s o c i a t i o n

p  v a l u e  7 0 .  0 5  ⇒  w e  f a i l  t o  r e j e c t  H o  ⇒  ✗  a s s o c i a t i o n


