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Statistics for Business: Formulas

Sample Variance, Covariance and Correlation
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Combinatorics:
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Probability

- Pr(AUB) = Pr(A)+Pr(B)—Pr(ANB); Pr(ANnB) = Pr(B)Pr(A|B) = Pr(A) Pr(B|A)
— Let E1, Es, ..., E}, be a finite partition of the sample space S and A C S. Then

Pr(A) =Pr(ANE;) +Pr(AN Ey) + ... + Pr(AN Ey).
Variance, Covariance and Correlation
Var(X) = E[(X —p)?] = E(X?) - [E(X)]* = B(X?) - u%;
Cov(X,Y) = E[(X - px)(Y — py)] = B(XY) — E(X)E(Y) = E(XY) — pxpay

X,y
p = Corr(X,Y)= Cov(X,Y)
/Var(X)4/Var(Y)
Var(aX +bY) = a*Var(X) + b*Var(Y) + 2abCov(X,Y);

Cov(a+bX,c+dY) = bdCov(X,Y)

Discrete Random Variables
Bernoulli : P(z)=p"(1—p)'™% z=0,1
Binomial : P(z)= 7"1)”3(1 —p)"% £=0,1,2,...,n

zl(n —x)

Sampling Distributions — Confidence Intervals — Hypothesis tests

- If X ~ N(p,0?),and {Xj, ..., X,,} is a random sample, then
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if o2 is known or n is large ~ N(0,1) or — N(0,1
or g ox//n (0,1) NG (0,1)
if 2 is unknown and 7 is small X —p ~tn_1
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- If {Xy,..., X, } and {Y7, ..., Y, } are dependent (paired or matched) random samples and n
is small, then with d; = z; — y;;
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t= s ~ tp_1; where d = - Zi:l d;; and sg = \/n—l Zizl(di —

- If X ~ N(pe,02),Y ~ N(py,o0;) and {X1,...,X,,} and {Y7,...,Y,,} are independent
random samples, then

if o2 andaz known (@ —9) = (e — 1) ~ N(0,1);
V(@ /ne) + (o3 /my)
if o2 and O‘; unknown but n,, n, are large (&= 9) = (e = tty) — N(0,1);

V(3/ma) + (53/m,)

if o2 and 02 unknown, but equal (@9 — (e — ) ~ trgtn,—2;
V(63/me) + (s3/m,)
ng — 1)s2 + (n, — 1)s2
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—ftec- SE(@) [Point Estimate + (Reliability Factor)-(Standard Error)]
- TS = (6 — 6y)/SE(H)

» Simple Regression Prediction Intervals

— Confidence interval estimate for the expected value of y given a particular xg

xo — )2 xg — )2
YoEt,— 2,0/2° Se\/ Z:O>) = (bo+b1zo) £, 2,a/2° Se\/ Z:O))2

— Confidence interval for an actual observed value of y given a particular zg
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where se = > €?/(n—2) = SSE/(n —2).



