Stat 145, Fri 22-0ct-2021 -- Fri 22-0Oct-2021
Biostatistics
Spring 2021

Wk 8, Fr
Topic:: Student t distributions
Read:: Lock5 6.4-6.6

Loose ends from last time
- Last time:
z*-critical value for 96%
confidence was ...
main use is for 96% CI construction
Did hypothesis test and got a standardized test statistic 2.163
2.163 is out in the "tail", beyond z*-critical value
Can know result is statistically significant at 4% level
- continuity correction qu“w(o)kj
what it is
prop.test() command
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STAT 145 Daily Notes Student t-distributions

Student t-distributions

Plotted below are the

o t-distribution with df = 1 (dark green)

t-distribution with df = 1.5 (purple)

t-distribution with df = 3 (orange)

t-distribution with df = 5 (blue)
o t-distribution with df = 8 (red)

e standard normal distribution Norm(0, 1) (black)

gf_dist("t", df=1, xlim=c(-5,5), color="darkgreen") %>%
gf_dist("t", df=1.5, xlim=c(-5,5), color="purple") %>%
gf_dist("t", df=3, xlim=c(-5,5), color="orange") %>%
gf_dist("t", df=5, xlim=c(-5,5), color="blue") %>%
gf_dist("t", df=8, xlim=c(-5,5), color="red") %>%
gf_dist("norm", xlim=c(-5,5), color="black")
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Nextis a

o t-distribution with df = 5 (red)
e normal distribution Norm(0,1.05) (blue)

gf_dist("t", df=5 , xlim=c(-5,5), color="red") %>%
gf_dist("norm", params=list(mean=0,sd=1.05), xlim=c(-5,5), color="blue")
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A new distributional family: t-distributions

- symmetric, bell(?)-shaped

- centered on 0
just a single parameter: degrees of freedom (df)
Note: These are NOT just normal distributions with mean=0

-/df/must be positive, but can be noninteger

- increasingly like standard normal as df rises
peak isn't quite so high
more area in the tails

- have (on strength of CLT) been
of mind that sampling/bstrap/null/randomization distributions are normal
using z* critical values (std. normal dist) corresp to level of confidence

Q: What if we thought a t-dist with df=15 served as better model?

1. Say we have x-bar as 15.87, and estimated SE=2.15.
If we want to use t-dist model with df=11, what is

a 95% confidence interval for mu?

Practice obtaining critical t*-values for other levels of confidence

For
2. Say we have x-bar as 15.87, and estimated SE=2.35.

95 CmC b 1 o‘i%’ f =
) J‘F'—/"’"
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If we want to use t-dist model with df=11, what is
the strength of evidence against the null hypothesis when
HO®: mu = 20, H_a: mu < 20

What if, instead, df=38?




