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John Hanna

“LinReg Exposed!”

A talk from 2014 TI International Conference



Pat Mara

Linear Regression CAS.tns
(Nspire Google Group, 19 Nov 2014)

Linear Regression CAS - Pat Mara.tns

! 11 mm *Linear Reg..CAS — mm

Linear Regression

We want to find the values of
m an b in y=mx+b that will
cause a line to fit the data the
best.
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Formulae for Standard Deviation
Discrete Uniform Distribution
Geometric Distribution
Laws of Expectation and Variance
Binomial Distribution
Poisson Distribution

Probability Generating Functions
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Formulae for Standard Deviation
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Kilts and CAS in Statistics.tns pages 1.1 & 1.2



Discrete Uniform Distribution ~ U[1,n]
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pages 2.1 & 2.2



Discrete Uniform Distribution ~ U[a,b]
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X~U [a,b] Uniform Distribution
1 LI —
EX) = 7(@ +b) b+l-a |
VG,T(X):%[([)—CL+1)2—1] — | — a b S B e \:p

pages 2.3 & 2.4



Geometric Sequences & Series
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© Geometric Sequence and Series
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pages 3.1 & 3.2 & 3.3



Geometric Distribution

X= number of trials until the first success
P(success on each trial) = p

1 geopdf(x):=(1-p) "1 p Done
E(X) B E & Done
geocco= > geopet)
Var(X) = i=1

P geocdf(x)

pages 4.1 & 4.2 & 4.3
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Laws of Expectation and Variance

CAS in Statis..d15. < afll <

© Laws of Expectation and Variance

E(CLX + b) = al (X) +b x:=seq(expr("x"&string(n)),n, 1,9)
{x] XxX2.x3,x4,x5x6,x7x8x9 }

Var(aX +b) = a*Var(X) p:=seq(expr("p" &string(n)),n, 1,9)
{p1p2p3p4p5p6p7p8p9}

sum (p) p1+p2+p3+p4+pS5+pb6+p7+p8S+p9

D 9;=1_(p 1+p2+p3+p4+pS5+p6+p7 +P3)|

pages 5.1 & 5.2



Bernoulli Distribution

X= number of successes in 1 trial
P(success on each trial) = p

' l > Kilts and CA..15 < ran {711 B3
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Var(X) = pq

pages 6.1 & 6.2 & 6.3



Binomial Distribution

X= number of successes in n trial
P(success on each trial) =

> Kilts and CA..

PX=z)="Cp"(1—p)° © Binomial Distribution

binomPdf (n, p,x)

Var (X ) — npq binpdf(n,p,x)

=

binom Pdf (n, p,x)

binpdj‘(n,p‘ x): =nCr(n,x) : px . (l_p)n—x

Done

pages 7.1 & 7.2 & 7.3




Mode of Binomial Distribution
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pages 8.1 & 9.1



Poisson Distribution

X= number of events in a fixed interval
mean rate of events = A

> Kilts and CA..15 <

P (X — ) — Axe_/i ® Poisson Distribution
T
s I ¢
pozpdf(lz,x):= s |h
poipd.f(}z,x)
Var(X) = A

Done

pages 10.1 & 10.2 & 10.3




Mode of Poisson Distribution

Mode 1s reached when:

PX=z+1)<PX=ux)

PX=x+1)
P(X=2x)
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Poisson Distribution
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pages 11.1 & 12.1



Probability Generating Functions

3

A polynomaial in t whose coefficients

are the probabilities of the powers

pages 13.1to0 17.2



E(X) and Var(X) for both B(n,p) and Poi(\)
Unbiased & Consistent Estimators
Chi-Squared Distributions
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Thank you for coming to my talk.
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