)2 g2 — Cw)?
2 = M Equivalent alternative formula: s? = ZZ—”
n—1 n—1
T—1T

Sample Variance: s

Sample z-score: z =
s
If we transform the data using the linear transformation =* = a + bx:

TF = a+bx, sy« = |b|sy, s2. = b%s2

Probability
P(AUB)=P(A)+ P(B)— P(ANB).
P(AnB)=P(A)P(B|A) = P(B)P(A|B).

P(ANB
The conditional probability of A, given B has occurred is P(A|B) = PANB)

P(B)

Two events A and B are independent if and only if:

P(A|B) = P(A), P(B|A) = P(B), P(AN B) = P(A)P(B).

Expected Value and Variance of a Discrete Random Variable

E(X) =p=3p(x), 0® = B[(X — p)°] = 3 (v — p)’p(x).
Alternative method: E[(X — u)?] = E(X?) — [E(X)]*.

Properties of Expectation and Variance

E(a+bX)=a+bE(X), 02, =b%0%, 0assx = |blox
If X and Y are two random variables then E(X +Y) = E(X) + E(Y).

If X and Y are independent: a§(+y = ag( + 032, and O'g(_y = ag( + 0}2/

Binomial and Poisson Distributions

If X is a binomial random variable then:

px) = (0)p*(1—p)* " forz =0,1, ..,n. (}) = #lx), w=np,0? =np(l—p).

ATe~A
x!

Poisson distribution: p(z) = A=p=0c2

Normal Distribution

X —p
g

has the

If X is normally distributed with a mean of y and standard deviation o, then Z =

standard normal distribution.
If X is the mean of n independent observations from a normal distribution with mean p and standard

X —us X —
Hx _ a has the standard normal distribution.

ox  o/vyn

deviation o, then Z =
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Inference Procedures for Means
(When sampling from a normally distributed population)

Inference for

If o is known:

Confidence interval for u: X + z, /20%, where ox = 7
) vn
X _
To test Hp: p = po: Z = Ho
Ox
If o is unknown: <
Confidence interval for pu: X +t,/5SE(X), where SE(X) = W
n
X — po
To test Hp: p= po: t = ~
o test Ho: 1 = pio SEX)

Inference for p; — o

The pooled-variance method:
(n1—1)si+(na—1)s3 v v
sp = Mo LHnEElS GR(X) — Xo) = spy/ ik + L
Confidence interval for pu; — po: X1 — Xo + ta/QSE(Xl - XQ)
X1 - X,

To test Hyp: pg = po: t = m The degrees of freedom are n; + ng — 2.

The Welch Method:
_ _ 2 2
SEw(X1 — Xo) =/ 7k + 2
Confidence interval for j; — po: X1 — Xo % ta/2SEW(X1 - Xo)

X - Xy
TOteStHoi 1= o t = = =
pr=H SEy (X1 — Xa)
2 2
) (i+2)2

Approximate df = - . "21 —— (You won’t have to calculate these degrees of freedom by hand)

L (i)2+ L (2)2

ni—1%nq ng—1%ng

Inference Procedures for Proportions

11— 7
Confidence interval for p: p & za/QSE(ﬁ), where SE(p) = u
n
D — Do R po(1 —po)
To test Ho: p = po, Z = here SE.(p) = /P20 — Po)
O tes 0: P = Po, SEO(ﬁY wihere 0(17) n

Confidence interval for py — pa: p1 — p2 £ 2425 E(P1 — p2), where

15 15
SE(p1 — o) = \/pl( p1) +]92( p2)
ni ng
D1 — D2 P N 1 1 . X1+ Xo
To test Hy: p1 = p2, Z = ———————, where SE, - :\/ 1—-p)(—+-—-)andp=———
0: P1 = P2 SE.Gr —72) o(P1 — D2) p1=p)G +5;) =T
Minimum Sample Size
20 /20 z
Means: n > ( o/2 )2, where m is the desired margin of error. Proportions: n = (a—ﬂ)Qp(l —p)
m m
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x? Tests for Count Data

Observed — Expected)?

The test statistic is Z ( 5 od
xpecte

all cells
For a basic goodness-of-fit test the degrees of freedom are # of cells —1. We also lose a degree of

freedom for every parameter that must be estimated from the data.
row total X column total

For a two-way contingency table the expected counts are:
overall total

For a two-way contingency table, the degrees of freedom are: (# of rows -1)(# of columns -1).

One-way ANOVA

Suppose we have k treatment groups, with n; observations in the i*” group, and n observations in
total.

Source df SS MS F
Treatments|k —1| SST | SST/(k—1)|MST/MSE

Error n—k SSE SSE/(n—k) —

Total  |n — 1|SS(Total) — —

SST =Y ni(X; - X)?, SSE=3(n;—1)s?,  SS(Total) =3 > (X;; — X)?

Simple Linear Regression

Model: Y =G+ 51X + ¢
SSxx =Y (X; — X)2, SSyy =>_(Y; = Y)? SPxy =Y (X; — X)(Y; - Y)

s SPxy 5 o 5o SPxy 1 X=X\ Y=Y\ _ A SX
— — Y —_ X — — L 2 — _
B SSXX750 p X, r S5 5o n_IZ( ) (F5) ﬂ1SY
. 2 Y; — Y;)2 R
R e M e
n—2 n—2 VSSxx
A (1 —a)100% confidence interval for f is: 3, + ta/QSE(Bl)
3 -0
To test Hy: 1 = 0, the appropriate test statistic is t = b =
SE(A)
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