Formulas involving data

e Mean:

o x1t+xo+o+x, 1
x:—:—Zx,-
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Standard Deviation:

= \/anl Z(x,-—f)z

Standardized value, for x from a distribution

with mean y, s.d. o:
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Correlation:
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Regression formulas:

— Fitted values: §j = a + bx

— Coefficients

— Residuals (observed - fit):
ri=Yi— Ui
Probability Rules
e ForanyeventA,0<P(A)<1
e Sample space S: P(S) =1
e Addition rule
P(A or B) = P(A) + P(B) — P(A and B)

When A, B disjoint events, note that
P(A and B) =

e Complementation: P(A) =1 — P(A)
e Conditional probability

p(B|A):M or

A P(A and B) =

P(A)P(B | A)

Note that P(B | A) = P(B) when A, B are
independent events

Distributions

e Sampling dist. for mean of sample of size n from
population with mean y, s.d. o

X ~ Norm(u, o/ \n)

e Binomial: For X ~ Binom(1n, p),

p=np, o= np(l-p)
When np > 10, n(l — p) > 10, X has ap-

prox. dist. Norm(np, \/np(1 - p))

Inference Procedures

e Level C Confidence Intervals (general):

(estimate) + (critical value)(std. error)

e l-sample t: test statistic when Ho: u = g
X — Lo s
t= , SE=—, df=n-1
SE o YE

e 2-sample t: test statistic when Hy: = U2

- s s
t= x1 xz L1422 df = min(n;—1, ny-1)

no oy’

e 1l-sample proportion:

51—7
— CIs for p use SE = il " 2
— Hyp. tests: test statistic when Hp: p = po
,=_ P~ PO
[Po(1 = po)
n
e 2-sample proportion:
- Confidence intervals for p; — p, use
NI Wil
SE = \/P1( 1) . p2(1 - p2)

ni ny

— Hyp. tests: test statistic when Hy: p1 = p»

0t s fap(Te])
B SE ’ SE = \/p(l p)(nl * no ’
where p is the “pooled sample proportion”
(see p. 521)




Inference Procedures (cont.)
e Chi-square

- For two-way tables:

Under Hy: “no relationship between variables”,

(row total)(column total)
table total

cell’s expected count =

[(observed count) - (expected count)]

Test statistic: ~ x? = Z , df = (#rows - 1)(#cols - 1)

expected count
— Goodness of Fit:

Under Hy: p1 =pio, p2=p20, ---» Pk=Pro,

[(count of outcome i) — n 1'0]2
K= Z p

, df =k-1
npio f

e Regression with p predictor variables (p = 1 for simple linear regression)

— Model utility test:
test statistic: ~ F (from ANOVA table), dfnumer =p, df denom ="—-p-1

- Hypothesis tests for parameter values, with Hy: f; = 0:

. b 3
test statistic: ¢ = SE; ’ df =n-p-1
e 1-way ANOVA
For I groups/populations, Hy: 1 = po =--- =y

test statistic: ~ F (from ANOVA table), dfnumer=1-1, dfgenom =71



