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af =50 afx = 120 afx2 = 394; 1202 / 50 = 288

median x = 2 ... the mddl enost of the 50 x's arranged in

00000111111112222222222222222333333333344444455556

Vari ance of x = s2=(394 -288)/49 = 2.16; sd of x = s = 1.47
| f we addded the nunber of adm ssions for a 51st day, only
variance, range, sd are not statistics of central tendency.
contained in the dataset, you shoul d expect the range to be
| arger because it can only get wider, and with 50 nore, it

probably woul d. However, one cannot predict whether the
standard deviation would get larger or smaller. It does not

1. Adm ssions to the energency ward

a nmodal x = 2; mean x = 120/50= 2.4 adm ssions
nunerical order: both the 25th and 26th are 2.
range of x = 0 to 6

b
t he mean woul d change; node and nedi an woul d not. The

C | f observations for 100 days rather than 50 days were
vary systematically with n.

d The coefficient of variation =[sd/ nean] x 100%

e

To conpare the variability in the nunber of adm ssions to
this ward with that in another hospital that handles nore
energencies, the coefficient of variation would help
neutralize the fact that the SD m ght be proportionately
| ar ger.
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2. The probability that all three cities have fog on the sane
day in January? is the product of the 3 given probabilities.
i.e.

P(ABC) = P(A) . P(B|A) . P(CA and B)

Note that the events do not have to be independent. In fact
they are not, and that is why we resort to conditiona
probabilities.

I ncidentally, one person took the "same day in January” to
nmean "either Jan 1 or Jan 2 or ... or Jan 31" rather than
"one designated day". Wth this interpretation, the
probability is a | ot higher

3. The standard nornmal random vari able Z.

a Prob(zZz £ .44) = 0.67
b Prob(-.44 £ Z £ 0.44) = 0.33
C The val ue such that Prob(Z £ value) = 0.25 is -0.67.

4. How t here can be a sanpling distribution of X when in
practice only a single sanple is sel ected?

One could imagine the X 's fromall the possible random
sanples of size n. It would have a distribution around m and

with a spread given by SE(X). It is this "predictable
uncertainty" that allow us to predict how far (at nost) our

one sanple X is likely to be fromm

5. The Central Limt Theoremis "Central”™ and inportant in
inferential statistics because it allows us to nmake
i nferences from sanpl e nmeans (proportions etc) using Gaussi an
tabl es even when the individual data are not Gaussian

distributed. It says that the sanpling distribution of X is
Gaussian even if the x's are not (if n |arge enough...)
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6. Wth sinple random sanpling, what distribution does each of
the following statistics followif:

><I
3

X - m
s/ On s/ On

b

Xis normally )
distributed N(m sy/ On) N(O,1) or "Z" t
and nis small?

Xis normally )
di stributed N(m sx/ On) N(O, 1) N(O, 1)
and n is |large?

X is not normally
di stributed Can't say Can't say Can't say
is small?

X is not normally )
distributed N(m sx/ On) N(O, 1) N(O, 1)
and nis |large? S L Central Limt Theorem----- >

N = Nornmal (Gaussi an)

7. A research report (based on a random sanpl e of hospitals)
stated that the mean percentage reduction in the nunber of
hospi tal beds over the past year was between 6. 1% and 10. 8%
with a confidence coefficient of 95% A interpreted this as
meani ng that 95% of hospitals had reductions in the nunber of
beds between 6.1% and 10.8% B interpreted this in the sense
that if many random sanpl es were taken, 95% of the sanples
woul d have nean reducti ons between 6. 1% and 10. 8%

Wiy are these interpretations incorrect?
A is talking about + 2 SD s and about individual hospitals.

B: The C shoul d have a 95% chance of including p. Each of

t he sanpl es B speaks about will have a nean and true enough
95% of themw |l be wthin £ 2SEM of p but each C wll be in
a different place (think of the diagram| showed in class of
45 C's and how nost of themincluded p.

8 To halve the standard error of the mean, one nust double On
i.e. quadruple n. SEMis proportional to 1/On not to 1/n

9. A survey to estimate the proportion of 16 year old
schoolgirls in Quebec that are protected agai nst rubella
exam ned 40 randomy selected girls fromeach of 25 randomy
sel ected schools. The authors used the Binomal distribution
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10.

11.

with n=1,000 to calculate the uncertainty of their estimted
proportion.

What is wong with this nmethod of cal cul ating the
uncertainty?

W do not have 1000 independent observations. Rubella is
an i nfectious di sease and vacci nati on progranmmes are
often carried out on a school by school basis.

The real uncertainty is much bigger because of the
smaller n: we could easily choose clusters that have
| ess than (or greater than) the average % protected.

What is wong with a study protocol which states

Hp: X = 10.0 Hyt: Xt 10.0

Statistical inference is about popul ation paraneters ie nis.

Many journal editors and referees are suggesting that a
confidence interval (Cl) is often a useful adjunct (or even a
repl acenent for) a statistical test of significance. Suppose
that we use a t-test to deci de whether two sanple neans are
significantly different.

If the means ARE significantly different from each ot her,
what nore can the C tell us?

How big the true difference is, whether it includes
differences that are big enough to matter or whether the
significance is an artifact of a large n and a small d
(ie of no clinical significance)

If the means ARE NOT significantly different fromeach other
what nore can the C tell us?

If the study still rules in inportant differences or
whether it is definitively negative (as it would if the
Cl were quite narrow around 0)
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