KEY FORMULAS ]Jaggia and Kelly LUEssentials of Business Statistics Communicating with Numbers

Descriptive Statistics

Sample Mean: X = %
n

Probability

Weighted Mean: X =2 w;X;

Complement Rule: P ( A° ) =1-P(A)

Addition Rules:
P(AUB)=P(A)+P(B)-P(ANB)
P(AUB)=P(A)+P(B) for mutually exclusive events

Conditional Probability:
P ( AN B)

P(A| B): P(B)

Percentile Location: L, = (n +1)l
100
Range = Max - Min
—\2
2 Z(Xi - X)

Sample Variance: s° =
n-1

(or use calculator functions)

Multiplication Rules:
P(ANB)=P(A|B)P(B)
P(A N B) = P(A) x P(B) for independent events

Sample Standard Deviation:

s=s?

(or use calculator functions)

Total Probability Rule
P(A)=P(A|B)P(B)+P(A|B°)P(B°)

Coefficient of Variation:

standard deviation
CV=

mean

Bayes’ Theorem (for k mutually exclusive events A1, Az,..... Ak)

P(A)P(B|A.)

Sharpe’s Ratio for Investment [ and risk
free rate f:

. X =Ry
Sharpe Ratio =

S|

Z-Score:
X —mean

7Z =
standard deviation

PAIB) = B PBIA) + PA)P(BIA,) + -+ PAP(BIA)
Probability
Prior Conditional Joint Posterior
P(A,) P(B|A,) P(BIA,) P(A,|B)
P(AZ) P(B|A;) P(BIA,) P(A;|B)
P(As) P(B|A;) P(BIA;) P(A;|B)
P{A) P(B| A P(BINA,) P(A.|B)
IP(A) =1 2P(BMAI)=P(B) | FP(A|B)=1
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Discrete Probability Distributions

Expected Value of a Discrete Random Variable

Poisson Distribution

_#qu

Hx:@:eﬂ

Variance of a Discrete Random Variable

Var(X) =0 =3 (% —u) P(X =x)

Expected Value of a Poisson Random Variable
E ( X ) =u

Standard Deviation of a Discrete Random Variable

SD(X)=o =02

Variance of a Poisson Random Variable
Var ( X ) =o?= 7

Binomial Distribution

n! X

Standard Deviation of a Poisson Random Variable

n—x
Expected Value of a Binomial Random Variable
E(X)=u=np

Variance of a Binomial Random Variable
Var(X)=oc®=np(1-p)

Standard Deviation of a Binomial Random Variable

SD(X):a:‘fnp(l— p)

Normal Probability Distributions

Sampling and Sampling Distributions

Standard Transformation of the Normal Random Variable

7 -XH
O

Expected Value of the Sample Mean: E ( >Z) =U

Inverse Transformation of the Normal Random Variable
X=u+Zo

Standard Error of the Sample Mean: se( >?) =2

N

Standard Transformation of the Sample Mean:

X —u

o/n

7=

Expected Value of the Sample Proportion:
E(P)=p

Standard Error of the Sample Proportion:

se(P)= pl-p)

Standard Transformation of the Sample Proportion:
P-p
p(1-p)

n
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Interval Estimation

Hypothesis Testing

Confidence Interval for £ when o is Known:

Xtz

(e
/2 ﬁ

Test Statistic for 4 when o is Known:
_X—

_o/\n

z

Confidence Interval for £ when o is Unknown:

Test Statistic for # when o is Unknown:

_X— 1

_ S t, =—2=,; df =n-1
Xita/z,dfﬁ; df =n-1 df S/'\/ﬁ
Confidence Interval for p: Test Statistic for p:
= p(l-p) _ PP
tz _
P= a2y JPo(1-po)/n

Required Sample Size when Estimating the Population Mean:

~\2
E

If the p-valueis < o reject Ho

If the p-valueis = o do notreject Ho

Required Sample Size when Estimating the Population
Proportion:

2
_| 22 | a1
n [EJp( p)

Hypothesis Testing Involving 2 Means

Test Statistic for g — 1, if 0'12 and 0'22 are known:

X, — X,
z= —
of o7
n, n;

Test Statistic for 1 — 1, ifO'l2 and 022 are unknown and be assumed unequal:

X1— X3) |
’
2 2
ny np

(sf/n1+s§/n2)2
- (Slzlnl)z /(n1 _1)"'(55 /n2)2 /(nz _1) '

tdf =

(round down)

Test Statistic for up :
d

tdf= m ; df =n-1
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Hypothesis Testing Involving More Than 2 Means

One-way ANOVA Test:

(see general format of ANOVA table below)

_ MSTR
(0) = MsE
Where:  MSTR=2R , Msg=>SE ,  df=c-land df, =n;—c
c-1 n, —c

Source of Variation SS DF MS F p-value
Between Groups MSTR
dfi=c-1 MSTR =—
(treatment) SSTR MSE
Within Groups SSE dfz=nr-c | MSE
(error)
Total SST nr-1
Hypothesis Testing Involvin . .
yp . 8 8 Regression Analysis
Proportions
Test Statistic for Testing p; — p,
_ PL-P where p = X1+X2 Simple Linear Regression Equation: ¥ =bh, +b;x
o1 1 natnz (use calculator functions)
p(l- p)[ +
m m
. . Standard Error of the Estimate: se(b;)
Hypothesis Testing for Independence (will be provided)
Expected Frequencies for a Test of Coefficient of Correlation: r
Independer.lce: ) Coefficient of Determination: r?
o (Row i total )(Column j total ) (use calculator functions and/or regression analysis
! Sample Size output)
Test Statistic for a Teszt of Independence: Test Statistic for the Test for linear relationship:
0: —@: L S -
2 ('J lJ) tar = ; df=n-2
Xat = _—, df =(I’—1)(C—1) sebq
ZZ,: Gij
SUMMARY OUTPUT
Regression Statistics
Multiple R
R square
Standard Error
Observations
variables coefficients std. error t p-value
Intercept bo
x-variable by se(by) t-stat






