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X ~ N(u,0?) means M, (t) = ettt X x%(v) means M, (t) = (1 — 2t)~¥/?

If W =Wy + Wy with W; and Ws independent, W ~ x2(vy + va), Wa ~ x%(v2) then Wy ~ x?(v1)

If 21,...,7, is a random sample from a Normal(u,o?) distribution, then f(x) = a\}ﬂe_ o , and
e i=T,and 02 = 13" (2, —7,)? = (1) s?, where s? = - Y"1 (2, —T,,)?
e T, and s? are independent.
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( a b >_1 =-1_ ( d —b ) AB = |3 a; b ] tr(AB) = tr(BA)
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The square matrix A has an eigenvalue equal to A with corresponding eigenvector x # 0 if Ax = Ax.

Columns of A linearly dependent means there Columns of A linearly independent means
is a vector v # 0 with Av = 0. that Av = 0 implies v = 0.

A positive definite means v Av > 0 for all vectors v # 0.

> = CDC’ > l=CcD ¢

21/2 _ CDl/QCI 2—1/2 — CD—l/ZCI

cov(y) = E{(y — )y — 1,)'} cou(y,t) = E{(y — p,)(t — )"}
cov(y) = E{yy'} — m,m,, cov(Ay) = Acov(y)A’

cov(Ay,By) = Acov(y)B’

1This formula sheet was prepared by Jerry Brunner, Department of Statistical Sciences, University of Toronto.
It is licensed under a Creative Commons Attribution - ShareAlike 3.0 Unported License. Use any part of
it as you like and share the result freely. The ITEX source code is available from the course website:
http://www.utstat.toronto.edu/ brunner/oldclass/302f£20
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y = X3+ € with € ~ N(0,02V)

May(t) = My (A't)

vi and vy are independent if and only if
M(V17V2) (t17t2) = MV1 (tl)Mvz (tQ)'

For the multivariate normal, zero covariance
implies independence.
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with E(e;) =0, Var(e;) = 02, Cov(ej,e5) =0 for i # j
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SS
SST = SSE + SSR and R? = S5E

yi = Bo + Brwin + - + Brwik + €&
€1,...,€, independent N(0,c?)

Z‘] and € are independent under normality.
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qf (0.95,df1=6,df2=122) # Critical value for F, not in any table
qt (0.975,df=122) $ Critical value for t

XpX= t(X)%*%X
XpXinv = solve(XpX)

install.packages("readxl") # Only need to do this once. There are no dependencies.
library(readxl) # Load the package
hungry = read_excel("Diet.xlsx")

math = read.table("http://www.utstat.toronto.edu/ brunner/data/legal/mathtest.txt")
head (math)

colnames(math) = c("ID","HScalcMark","PreCalcScore","CalcScore","UnivCalcMark")
summary (math)

cor (math)

attach(math)

mathmod = Im(UnivCalcMark ~ HScalcMark+PreCalcScore+CalcScore, data = math)
cellmeans = 1lm(lper100k ~ O+Cntry+weight+length)

summary (mathmod)

betahat = coefficients(mathmod)

epsilonhat = residuals(mathmod)

plot (HScalcMark,epsilonhat)

yhat = fitted.values(mathmod)

hii = hatvalues(mathmod)

cd = cooks.distance(mathmod); summary(cd)

MSE.XpXinv = vcov(mathmod)

a = as.matrix(c(0,0,-1,1))

se = sqrt( t(a)%*%MSE.XpXinvY*ja ) # Standard error of the difference
me95 = as.numeric( t.025*%se ) # Now me95 is different

estdiff = as.numeric( t(a) %x*J), betahat ); estdiff

Lower95 = estdiff - me95; Upper95 = estdiff + me95; c(Lower95, Upper95)

ti = rstudent(mathmod) # Studentized deleted residuals
alpha = 0.05; a = alpha/200; bcrit = qt(1-a/2,dfe-1); bcrit

# HO: C beta = t ftest(model, C, t=0)
source ("http://www.utstat.utoronto.ca/ brunner/Rfunctions/ftest.txt")
Cl = rbind( <¢(0,1,0,0),
c(0,0,1,0),
c(0,0,0,1) )
ftest(mod,C1)
anova(reducedmodel, fullmodel)

cl = numeric(n); cl[Cntry==’Europ’] = 1; table(cl,Cntry)
c2 = numeric(n); c2[Cntry==’Japan’] = 1; table(c2,Cntry)
c3 = numeric(n); c3[Cntry==’US’] = 1; table(c3,Cntry)

wcl = weight*cl; wc2 = weight*c2
uneqgslope = 1lm(lper100k ~ weight+cl+c2+wcl+wc2)

Cntry = factor(Cntry)

contrasts(Cntry)

Country = Cntry

contrasts(Country) = contr.treatment(3,base=3)



