Distributions in R:

type distribution (F)  quantile (Q)
normal distribution  pnorm gnorm
t-distribution pt qt
x2-distribution pchisq qchisq
F-distribution pf qf
Poisson distribution: P,(X =k) = A*.e*/k, E[X] = A
var(X) = A
e AeMX X >0
Exponential distribution: f, (X) —{ 0 otherwise °
1—e™ X>0
FaX) = { 0 otherwise ’

E[X] =1/A;var(X) = 1/A?

Some integrals: [xdx = %xz + G [xtdx=x""1/(n+1)+C
[idx=Inx+C; fa*dx=a"/Ina+C

Derivative of the Log-Likelihood function:

d f'(x116) [ (x,10)
ElnL(xl, ,X,10) = f(vl\e) + - T
Expected value: E(c-X) =c- E(X);
EX+Y)=EX)+ E®)
Variance: var(c-X) = c?-var(X);

var(X +Y) = var(X) + var(Y) + 2-cov(X, Y)
Variance of X: var(X) = 0'}2(/11
Standard deviation of X: oy = 0y /7
Estimator for expected value: jiy = X = 1 2. X

=

Estimator for variance: 0% = 1. 3" (X, — )_()2
Estimator for standard deviation of X:
Ox =\ iy Loy (X = X)
Estimator for 0g: 0y = 0y/V7
Bias: Bias(0,6) = E(9) —

Confider_\ce interval for_the mean:
[X+0%-Q(3): X —0x-Q(3)]
Type I and Il error:
actual condition

H, false H, true
reject Hy 1 — B, Power «, significance
g (positive) sensitivity type I err.
2 -
; }i;) not reject B 1—a
g 0 type I err. specificity
(negative)

test statistic: g = X-io

Test of significance: i

two sided (Hq : pt # pg) one sided (Hq : pt > yg) one sided (Hq : p < pp)
no rejection () rejectl i i nq rejectio;
Q% 0 Qi-9H 0 Q- Q)

H is rejected if g is outside the range.

- . X-po
p-value: i

two sided (H :

test statistic: g =
1 # Ho)

one sided (H : ¢t > ) one sided (H

tp <o)

Comparing means (independent samples)
Xa=Xp ¢t
W
At g

np+ng-2

Comparing means (paired samples)
g=2 ~t,  mitA; =X, —Y,;und
A

2;1:1 (Ai_A>2
n—1

A’:L
AT Tm

k n
. Z_: XZ: X
x2-independence test ¢;,; = == "7 ==1" 1
] n k
Yiz1 2j=1 Xij

2
—e;
8= Zl 121 1 UeijI]

x>?-goodness-of-fit test: ¢ = Zf:l

2
~ Xin-1)-(k=1)

(X(a;)-n-P(an)?
n-P(a;)

~ X
Testing means: g = % IFX~N:g~t, qorg?~Fp, ;.
X
Ifn - oo :g~N(O,1)org2 ~Fy ..

AIC = —2-L + 2 -k (L is the Likelihood of the model, k is the

number of parameters).
Logistic function: L(x) =1/(1+¢e™)
odds(x) = L(x)/(1 — L(x)) =e*
Precision: 7 =1/0?
Conjugate priors:

X ~N(u, T), p ~ N(pp, Tg):

fooy = ToHo + NTX
post Ty + 1T

T,

post = To + 1T

X ~Nu, 1), T ~T(ag,Bo):

n

shape . = g + 5
Yy (= )2
rate :Bpost = IBO + f

X ~ bern(p), p ~ Beta(ay, By)

apost =&y + in
:Bpost ZIBO +7’1—in

Confidence interval:

confidgnce in-

X+Z.Q5) XX+2.00-%

Hy : u = pg is rejected if p( is outside the confidence interval for p.

p= 2'F<—Ig|)
H, is rejected if p < a.

p=P(—g) p=P(g)

(

(
qt(x,4)
qt(x.5)

F(-lgf ~igh R~g) B qi(x,6)
—gl 0 E

0.9 095 0.975 0.99 0995 0.9975 0.999

gnorm(x) 1.28 1.64 1.96 2.33 2.58 2.81 3.09
qt(x,1) 3.08 631 1271 31.82 63.66 127.32 31831
qt(x,2) 1.89 2.92 4.30 6.96 9.92 14.09 22.33
qt(x,3) 1.64 235 3.18 4.54 5.84 7.45 10.21
1.53 213 2.78 3.75 4.60 5.60 7.17

1.48 2.02 2.57 3.36 4.03 4.77 5.89

1.44 1.94 2.45 3.14 3.71 4.32 5.21

qt(x,7) 141 1.89 2.36 3.00 3.50 4.03 4.79
qt(x,8) 140 1.86 231 2.90 3.36 3.83 4.50
qt(x,9) 138 1.83 2.26 2.82 3.25 3.69 4.30
qt(x,10) 1.37 1.81 2.23 2.76 3.17 3.58 4.14




