Formula Sheet for Statistical Methods (201-DDD-05)

Five number summary: Rule for expected value
min, Q1, median, Q3, max E(aX +b)=aE(X)+b

@Q1: median of smallest half
Rule for variance

Q@3: median of largest half V(aX +b) = a2V (X)

Fourth spread Binomial distribution

fs =Q3— Q1 X ~ Bin(n,p):

p(x) = (n>p“”(1 —p)" T forz=0,1,...,n
X

E(X) =np, V(X) =np(1 —p)

Outliers
x; is an outlier if its distance from the

closest fourth (Q1 or @s) is > 1.5f Hypergeometric distribution
S ) i n = sample size, N = population size,
ample variance
p M = number of successes in population

1 -
S DBt oy = LG
1 (Z )’ ()
=t (S -

E(X)=n- 3, v(xX)= (§=3)n 3 (1-%

Sample standard deviation . L X
Poisson distribution

— /2
s=Vs X ~ Poisson(\):
—A\T
Permutations p(x) = | forx=0,1...
n! x!
Pyp=—= = =
B T = k) E(X) =\ V(X)=2A
i . Percentiles
Combinations . .
n nl 1 = 100p th percentile of X (continuous r.v.):
Ck,n:(k):m PX<n)=p
Addition rule Normal distribution X
-
P(AUB) = P(A) + P(B) — P(AN B) If X ~ N(u,0) then ~ N(0,1)
For Z ~ N(0,1) set ®(z) = P(Z < z)
Multiplication rule
P(zo)=1—«
P(ANB) = P(A)P(B|A)
Independent events Statistics
A and B are independent if P(B|A) = P(B), X1, N Xn random sample:
equivalently P(AN B) = P(A)P(B) X = o ZXi (sample mean)
1 - .
Law of Total Probability 52 = — Z(Xl — X)? (sample variance)
Aj, ..., A mutually exclusive & exhaustive:
P(B) = P(Ay N B) + -+ P(A, N B) Sampling distributions
X1,..., X, random sample,

Special case: P(E)+ P(E') =1
X; ~ distribution with mean p and std. dev. o:
E(X)=p, V(X)=02%/n

(AUB) = A'N B/ CLT: f/y% ~ N(0,1) (n > 30)

(ANB) =A'"UB’

De Morgan’s laws

Regression and Correlation

2

Expected value for a discrete r.v. Szx = Ex? - %

B(X) = ux = L ap(a) Sy = £y? — (20

E(h(X)) = 32 h(z)p(z) Say = Slwiys) — E2)(Eus)
Expected value for a continuous r.v. SSE = Ey% - 302% - [512:01'3/1'

E(X) = px = [ zf(z)dz SST = Syy

oo 4. Sa
E(h(X)) = [, h(z)f(x)dz A=

Variance and standard deviation

p— _Sey  ,2_1_ SSE
V(X) = 0% = B(X?) - B(X)? T V/SeaSyy’ T ssT
ox = V(X) 82 = 7‘2‘25
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HYPOTHESIS TESTING
(o = significance level)

AND CONFIDENCE INTERVALS
(100(1 — )% confidence level)

One mean

Ho :p=po

2 = i/_\/lg ~ N(0,1) (if n > 30)
* = :Es;\/l:,? ~tn_1 (if data normally distr.)

xiza/gﬁ (if n > 30)
TExta/on-1 % (if data normally distr.)

Difference of two means
Ho:p1 —p2 =2Ag

T1 — T2 — Qg

¥ = ~ N(0,1) (if ny > 30 and nz > 30)
2
514 52
ni + 2
—E—A
g Ot (if data normally distr.)

2
74_572

n

1 n2
o st s
xl—xgiza/Q — + =
ni no
[ o2 2
S S
T1— T2 ttao 42 (if data normally distr.)
ni ng
2 2\’
g

(if n1 > 30 and n2 > 30)

where v =

(2/m)® . (3/na)?
np—1 no—1
One proportion
Ho:p=po
= 2P0 N(0,1) (if n large)

/po(1—po)

1%

Pt a2 [B(1 —p)
n

Difference of two proportions

Hp :p1 —p2 = Ao

p1 — P2 — A
¥ = — h = L ~ 0 — ~ N(0,1) (if n1, ng large)
\/m(l*pl) + P2(1-p2)
ny no

T T
ﬁl —ﬁziza/z\/pl( p1) | p2(1 = p2)
ni no

One variance
Hp:02 = 0'3

o _ (n— 1)52 2
- 2 ~ Xn—1
90

((n —1)s2 (n—1)s? >
2 v T2
Xaj2,n-1 Xl—a/2,n—1

Ratio of two variances

(if data normally distr.)

L2 2
Hy : 07 = 05

2
s
f*= =~ Fu-tna-1 (if data normally distr.)
2
s 1
property of critical F-values: F1_q /20,0y = 57—
Faya,mm

Slope of regression line

Hy : B1 = Bio
A1 — Bio . .
tf == ~tp_2 if data normally distr.
e ( )
. s
B1 £ ta/Q,n—QE

Correlation coefficient

Ho:p=0
vn—2

pr= VTS th—2 (if data normally distr.)
V1—r2

Test of normality (Ryan-Joiner)
Hp : population distribution is normal

test statistic: correlation coefficient r from probability plot

if r < re, reject Hp



