Ratio — Interval — Ordinal—™»

Interpret O
Magnitude

Order

Kelvin Cold Cool Warm Hot


David Lane
contributed by: jjunge@princeton.edu   


Frequency

Frequency

Distributions Personified

AA

Sad

Nthral

Happy

s

Sad

Nthral

Happy

Frequency

Frequency

Sad Neutral Happy
| : | |
Sad  Neutral Happy



Frequency

Frequency

Distributions Personified

> : /
O . I .
C ° & ‘l
% : f‘f [
3 i
- 4_/sz .'
|
l . l I l . l I
I . I | I . I I
Sad  Neutral Happy Sad  Neutral Happy
~\
>
3 ,
-
g
o)
9 .4 \
LL " .,
° . ® \‘h—;
| = | | | = | |

. | . |
Sad Neutral Happy Sad Neutral Happy
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Vary Together
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One Event (Either)

il ‘i

O
' 4
! 4

Either £°°, or

Y

P
&

y
\ R

1/6 + 1/6 = 2/6 =1/3

Add




P(A or B)

P(A) =1/3
P(B) =1/3
P(A and B) =1/9
P(notA and notB) = 4/9

P(Aor B)=1-[P(hotA) x P(hotB)] =5/9
2/3 2/3



O<|[a, b, c d <1

a+b="1

c+d=1

ac+bc+ad+bd=1

generalizes...

Probabillities

Event 1 & 2



Sampling Without Replacement: |f you pick two cards
from a deck, what is the probability of drawing two Aces?

updating for non-independence
Event 1 == Event 2

Ace 12/2652 Ace+Ace

3/51
452 »w Ace 2257, Other 192/2652 Ace+Other
4/51
Other Ace 192/2652 Other+Ace
47/51

Other 2256/2652 Other+0Other
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Sample Size
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Two Samples m; m;
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Two Samples

estimate of mean

standard error
of our estimate
of the mean



Observed Difference

Expected Range



Variance Sum Law |

R
Sx4+y = Sx + Sy
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Two Independent Samples, Equal Variance

s,y =s2+s2 Variance Sum Law |



Variance Sum Law i

/ r=1
S)%iy — S)% +S$ i ZTSXSY r=0
\r=-1

AAAAAAAA




s Any One (or More)

of Equality

I oEm AN B BB B O . qua Ity
LYY
©ERE



Is Any One (or More) Different?
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MSE
Mean Squared Error




MSE
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Condition

Data Means
X’s M’s
- Grand
Mean
°© O
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$SQeondition =1 ) (My = GM)? + (My — GM)? + -+ (M, — GM)?

$SQerror = ) (Xir = M1)* + ) (Xiz = Mp)? + -+ ) (K = M)?
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S5Qcondition = nZ(Ml 7, GM)Z <2

55Qe¢rror = Z(Xil o Ml)z 55

$SQeotar = ) (X — GM)’




SS5Q condition = nZ(Ml — GM)? +

55Qe¢rror = Z(Xil o M1)2 +

MSB

MSE




Grand

o - Mean
O $5Qcondition = nz:(M1 — GM)? +

Effect Size =

S S Qtotal

S55Qtotar = Z(X . GM)2




P(AIB)

s the likelthood that A'is true,
given B.

New evidence can

update our beliefs.
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P(BIA)

's the probability of observing B,
if Ais true

True theories arc
consistent with all
observations.




New
Prior’

P(A)— P(AIE)— P(A’)

Prior — Posterior




A hypothesis. B is evidence

P(A) likelihood that A is true.

P(B) probability of observing B.
likelihood
P(AI B) A is true, given B

probability
P(BIA) observing B, if A is true



probability likelihood
observing B, If A is true A is true.

P(BIA) P(A)
P(5)

likelihood probability
A is true, given B observing B.

P(AIB) =



P(A) P(BIA)

Yes 198/10000

Sick 17100 o 2/10000

2/100
<”°° 9/100
Healthy Yes 882/10000
wo

No 8918/10000

P(AIB) ==, P(B)

198/10000 + 882/10000




Exploring Data!
Data Visualization
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