Sample Statistics

Sample mean
n
1
X = —Z X
n

i:
Sample variance

[y

Stat 101 Formulas

5-Number summary
Qo = minimum
Q, = 1st quartile
Q, = median
Q5 = 3rd quartile

) ¥ x? — nx? Q, = maximum
1Z<’f =TT Range _ .
Sample standard deV|at|on kange = maxl_mum minmum
= Q4= Qo
1 n
s =+/s2 = —12(961' — %)2 Inter-Quartile Range
n- e IQR = Q3 — Q4

Fences for Outliers
Q1 —1.5%IQR,Q3 + 1.5+ IQR

Simple Linear Regression

Sample Covariance

Regression Model

2 X;Y; — nxXy y=a+bx
Cov(x,y) = (ln% Slope
Sy
. b=r—
Sample Correlation Sx
Cov(x y) Z X Vi — _J_/ Intercept o .
SxSy (= Dsxsy Residual e

Normal Distribution
Standardize

Un-Standardize

68/95/99.7 Rule

kth Percentile

resid; = y; —y; = y; — (a + bx;)

X= Uu+zo
P(-1<Z<1)=.68
P(-2<Z<2)=.95
P(—3<Z<3)=.997

x such that P(X < x) = k%
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Stat 101 Formulas

Probability
Complement Rule
P(A®) =1-P(4)
General Addition Rule
P(AUB)=P(A)+P(B)—P(ANB)
Multiplication Rule for Independent Events
P(AnB) =P(A)*P(B)
General Multiplication Rule
P(AnB) =P(A) = P(B|A) = P(B) * (P(A|B)
Conditional Probability
P(ANB)
A and B are Independent if:
1) P(ANB) = P(A) * P(B)
2) P(A) = P(A|B)
3) P(B) = P(B|A)

Random Variables

Expected Value
k k

u=EX)= zxi*P(X=xi) =2xi*Pi
] i=1 i=1
Variance

k
o?=Var(X) =E((X —w)?) =EX?) —u®= Z(X — W2 *p;

Linearity of Expected Value
E(aX) = aE(X)
EX+b)=EX)+b
EX+Y)=EX)+E)

Variance of a Linear Combination

Var(aX) = a?Var(X)

Var(X + b) = Var(X)

Var(aX + bY) = a?Var(X) + b?Var(Y) + 2abCov(X,Y)
Variance of Linear Combination of Independent X,Y
Var(aX + bY) = a?Var(X) + b*Var(Y)
SD(X1 + X, + -+ X,,) = VnSD(X)
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Stat 101 Formulas

Special Distributions

Bernoulli(p)
PX=1)=p
PX=0)=q=1-p
E(X)=p
Var(X) = pq
Binomial(n,p)

Sum of n independent Bernoullis

n
PX=r)= (r) p"q"" = binompdf(n, p,r)

T

n

PX<r)= z (k p*q™" % = binomcdf(n, p,r)
k=0

EX) =np
Var(X) = npq
Central Limit Theorem
If x4, ..., x,, independent, come from a distribution with mean u and standard deviation o

o
X approximately follows a Normal distribution with mean p and standard deviation \/—_
n
Sampling Distributions (assuming CLT applies)

If X1,...,xn ~Bernoulli(p)
Z x;~Binom(n,p) = N(np,/npq)

x.

n n
If X3, ...,xn ~ have mean p and standard deviation ¢

Z x;~N (nu,no)

Confidence Intervals

(1-0)100% Confidence Interval

Estimate = Margin of Error

Margin of Error = (# of Standard errors)*(Size of Standard Error)

Population proportion p (n large) 5
ﬁ t+ Zgj2 * 7

STE]

Population difference p1-p2 (n1, n2 large)

A P11 D20
D1 — D2t 247 * - + -
Population mean p (n>30, ¢ known) T4 70 g
~ 4a/2 \/ﬁ
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Stat 101 Formulas

Population mean p (n<30, o known)

o
X+ty, ,*x—, t~T(n—14d.f.
a2 * = ( f)
Populati unknown — S
opulation mean pu (¢ ) oty * ﬁ’ t~T(n—1d.f.)
Hypothesis Testing
a = P(Type I Error) = P(Reject Hy|H, is true)
B = P(Type Il Error) = P(Don't reject Hy|H, is false)
Power =1—-
Calculate the Test Statistic
Population proportion p (n large) S D — DPo
VPoqo/1
Population difference pi1-p2 (n1, n2 large) pP1— D2
. — zZ =
Ho: p1-p2=0 . R 1 1
\/ppooledqpooled (n_l + n_z)
And
A _ X1+ X _ nip; + nap;
Ppooted ny +n, ny +n,
Population mean p (n>30, ¢ known) X — Uo
7 =
o/n
Population mean p (n<30, ¢ known) ¢ = X — Ho
a/n
Population mean p (¢ unknown) = X — Ho
s/\n
Conclusion
Test Type p-value formula calculator
Upper-Tail P(Z > 2) normalcdf (z, 10)
Lower-Tail P(Z < 2) normalcdf (-10, z)
Two-Tailed 2« P(Z > |z|) 2*normalcdf (| z], 10)

Reject Ho if p-value<a
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