'BIOSTATISTICS 140.653

'POPULATION ASSOCIATIONS

“e SETTING: (X,Y) are variables associated with a single unit in a population.

~» COVARIANCE: Cov(X,Y) = E[(X - E[X])(Y — E{Y])],
with- E[X] = population mean of X (etc.)

: Cov(X,Y)
PRy = ———",
ox oy
with o% = population variance of X (etc.)
‘o PROPERTY: -1 < pxy <1
BROOF:

) _ Var(X) , Var(Y) 2Cov(X,Y)

(1) Var (X/ox = Y/er) = 224 2 =
= 2-2pxy
> 0

(variance property)
Therefore, pxy <1

Similarly,

Var(X/ox + Y/oy) = 2+42pxy

>0

" Therefore, Cpxy 2 1.
e SHORTCUT COVARIANCE FORMULA:

Cov(X.Y) = E[XY] - E[X]E[Y]



Cov(X,Y) =

‘BIOSTATISTICS 140.653
POPULATION CALCULATIONS

E[XY] - E[X]E[Y]

PROOEF: Cov(X,Y) =

E[(X — E[X])(Y — E[Y])] (definition)
E[XY — uxY — Xpy + pxpy]

with px = E[X.] (etc.

E[XY] - pxpy — pxpy + pxpy
E[XY] - E[X]E[Y]
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BIOSTATISTICS 140.653

SAMPLE ASSOCIATIONS

‘o SETTING: Two variables X , Y with measurements
X, Xiy o, X,
Y,...,Y,.7.Y,
(Xi,Y:) measured on same sampling unit*“i”

'« COVARIANCE:

] 7 1 & - 5
sxy = Z(Xt - X)(Y, - Y)’
n-—1 =1
with X = lix- . v=1yy
- n =1 b B n =1 '
'« CORRELATION: (Pearson, Product-moment)
: _ SXy
Xy =
Sx Sy
_ . l n 1 n
with s% = n_IZ(X.'—X)z, .sf/:n 12:(}’;-—}’)2
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