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Dealing with ambiguity
Random variable

histograms

Comparative boxplots
quantiles

distributions

probability (e.g. from Poisson)
sample mean and variance
distr mean and variance

qqplots

scatterplots

correlation

regression (multiple, polynomial, ...)
ANOVA (R*2,s e ~RMSE)
overfitting, collinearity, interaction

sampling distribution
1-sample Confidence Interval for ...

2-sample CI for ...
t-distribution
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tIerry Wei (our TA), has found that a negative correlation between the 2 samples can lead to a wider CI (larger p-value, in
ch 8) for the paired test! The width of a Cl is related to something called power. A wider CI has a lower power - and that's
not a good thing.

library(MASS)
set.seed(123)
s = matrix(c(1, -0.8, -0.8, 1), 2)

0" <

df = mvrnorm(n=100, mu=c(0, 0.3), Sigma=s, empirical=F)
t.test(df[,1], dff, 2], alternative="less",paired=FALSE)
t.test(dff, 1], dff, 2], alternative="less", paired=TRUE)

https://stats.stackexchange.com/questions/38102/paired=versus=unpaired=t-test
The wiki page on "paired difference test" compares the power of the unpaired and paired tests, and indeed shows that a

\’positive correlation is required for higher power. Ie, there *is* such a thing as a "bad pairing" which can lead to lower



Tt ey bhe ‘l:tmy+\'»? to Tl %T « pewed dasign dses wol eesT for
%voyw—\'\“aw& & it daes . 2 ‘aenéws (be1/7/'/€/ , A c.g—»fmrl'w/‘)es (M‘C/D-@

Freve is can e)(nwl?(a, d L Ko an ““S’_q“’(L‘[ ALS\\ZV\:

Paol \ GI(Q
rfvo?.rg %m[s S (WMo [N —> pvoy 2R Gl wn B Mo
wi Tl Meac Dell | |Mec I
U Dol D ?Z

f

I
[
L L

CIT e 7= Ql’?p)i‘ %*\) P\\(/\‘-?‘) + Tl-fa
)

2% B

Heve is o e)(nml;(e, d0r Amon o gm‘uc‘ &Ss‘zw

Hoshand| wife

ffvo?f? stbaaéyé__ Ma — ?Vog' an wives V\/"”Z\ Moc
wi Tl Mec D L
u Do\ ?
2
f) g

Howevev, Tt is re simple Sovmdon S e €.T. 50 7-7,
N\mvv\ &A:Q: anv Va\:lle,ck,l (A"th AI'Q) w @ Cani’J: rmalne

o new column od 44'1°'Fe~/wu>/ hecawst wi conmot subdved

“Ma” fyom \A/Vtwcuj o, Tre d Xz ave co\’)\‘t:ﬁr\‘caﬂ ,




/’\ _
hw lect19 1 @Ge t— g 5:! v;. )
Consider the following ich was collected in a paired design:

,-0.14, 1.61, 0.09, 0.00, 2.07, 0.56,-1.67,-0.51, -0.54)

x2—c(032 0.20, 1.93, 0.54, 0.75, 1.77, 0.84,-0.29,-0.33, 0.17)

a) Compute a 2-sided, 95% CI for the difference between the two true means. You may use R to do simple
claculations, but use the CI formulas derived in class. BTW, you can "test" that x1 and x2 are paired by looking at
their scatterplot:

plot(x1,x2) # 1 see a linear association

b) Provide at least one interpretation of the observed CI, AND state the conclusion in English, i.e., the
"corollary."

c¢) Consider the following data, which is the same as above, except the cases in X2 have been randomly shuffled.
Compute an appropriate 95% 2-sided CI.

yl =¢(-0.27,-0.14, 1.61, 0.09, 0.00, 2.07, 0.56,-1.67,-0.51, -0.54)

y2 =¢(0.20, 0.54, -0.33, 1.93,-0.32, 1.77, 0.75, 0.17,-0.29, 0.84)

d) Provide one interpretation of the observed CI, AND state the conclusion in English, i.e., the "corollary."

¢) Which one is narrower?




