Formula sheet
Hypothesis testing

Statistic Population Sample

Mean I X
Proportion « P
Correlation p r

e one sample test: Hy : p = po and Hy : g > (or <)po, He @ pp # po
e two sample: Hy : pq = po and Hy @ g > (or <)pe, Hy : p1 # pa
e «: Probability of Type I Error

e [3: Probability of Type II Error

e One sample test statistic: ¢t = %

Statistical distributions

e Uniform, e.g. P(X =x) = f(z) =1/10, z € {0,...,9}

CEE

e Normal: N(p,0), f(z | p,0) = —A—e 27 , —o0<x <00

2mo

e Exponential: Exp()\), f(z | A\) =e M >0
e Poisson: P(X =z | \) = AT;;A x€{0,1,2,...}

e Binomial: P(X =z | n,p) = ( Z )px(l —p)"* x€{0,1,2,...,n}

e Pareto: f(z | a,)\)zﬁ x>0,a>0,A>0

o Weibull: f(z | A k) = & (2)" " el2/V' 0 2 >0

e Gamma: f(z | o, f) = %xa_le_w, x>0 a,8>0

Likelihood function:

L(Xb e 7Xn|9) = P(Xl = xl;XQ = T2, oy Xy = T, ‘ 9) = f($1|9)f(.’£2|9) T f(.%'n|9) = H?:l f(xla 9)
Regression models

Simple linear:

Y=0+H/X+e

e c~ N(u,o)

e Fitted values: Y = bo + 01X

e Residual: e=Y — Y

e Estimates: by = ri—z, bp=Y — b1 X

62
.R2:1—§Y2
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Diagnostics:

e Leverage: cutoff 2p/n
e Influence, CooksD: cutoff 4/n
e Collinearity, VIF: cutoff 10

Model fit and significance:

o MSE — Ziz1(i=9:)?
(n—p)

e Confidence interval for Bi: by + t4/2,—25E(by)

e Confidence interval for predicted value: 7 4 ta/lng\/MSE(i + %)
N2 i=1\Ai—

.. . oA 1 n(z—X)2
e Prediction interval: ¢ + ta/zm_Q\/MSE(l + -+ W)

Generalised linear model:

e Poisson: y = exp(By + f1x1 + Pazwe) + €

exp(Bo+P1x1+Pax2)
1+exp(Bo+L1z1+L222)

e Binomial: y = +e€

Decision trees:

ANOVA criterion: SSt — (SSp + SSg), SSt = > (y; — 9)?, and SSy, SSg are the equivalent values
for the two subsets created by partitioning.

RMSE =+vMSE
Bayesian thinking
P(A and B) = P(A)P(BJA)

Bayes Theorem: P(A|B) = %
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