MAT1372, Classwork23, Fall2025

7.1 One-sample means with t-distribution
1. The (Student) t-distribution.

- - standard normal

—t-distr. df=1
(df) e
How to describe it? — tdistr. =30 |
It has just one parameter called dﬂm 9(% "Ffmp{ﬂl//\ :
U v ) om’_// &
The difference from standard normal distribution: e : : : .

Its i (]T i Q are 'Chi ¢ kce)(‘ 'CMV\ horm%[istribution’s, meaning observations are more likely to fall
(GATIN E
beyond WO STQWM(A dfA‘/‘f?c))tm the mean than under the normal distribution. It’s nearly normal as 0{ =30

2. The feature of t-distribution.
Distribution’s center: I { Q \ aﬁb o) .
Shape: The ARtHibaktan 15 C}IMMAe:@/(b L bell—shaped win o thizkertad.

3. Use a t-table to find tail area of t-distribution.

(a) What proportion of the t-distribution with 18 degrees of freedom falls
beloW —2.107

If we ux He T—table , we would only be able to —Fm{
o vafur, o tafl ares. abov’ 200 Sma it fs
- 2 0 > 4 <jhw.vﬂcql, thap the area, below —2.(0 ¢S 0,025

(b) A t-distribution with 2 degrees of freedom is shown in the left. Estimate
the proportion of the distribution falling more than 3 units from the mean.

I Wewe octoble, We would only be able o Jrid,

e vajws for Tail arfe above2.92 o ¢, 30
4 2 o 2 4 The €al aren (5 betwen 0098 qud o |

4. Sample proportion and Sample mean.
What is a sample proportion ﬁ?TI/\.Q., SaWI(‘)\m{,ﬂ, (S 0{0[/@. 0 %’f,(me, <l P}’D,Do(f@h 66‘ pop:([oj@,

Example: The bar exam passing rate is p and the passing rate of sampling n people from all the test takers is

What is a sample mean x? wﬁﬁw& ',FFZW\ <lha QQMPID‘-O?, 5’6’ 1N 'DOIDC([W

Example: The average height of 1000 American adults; The average weight of 200 New Yorkers.

5. Central Limit Theorem For the Sample Mean Wmean
When we collect a SUTt(/ sample of n independent observations from A Popul(d‘ro N chh j’t

and MM—MF the sampling distribution of a MmPlg mean % will be ﬂfﬂd}l m}mnl with

Mean = M Standard Error (SE) = S

6. Why t-distribution? — J n
i C(m/ T, di Bmor for X : \ah
In practice, we directly calculate the I since we don’t know the Po l[)u, N

STQ“O‘G(A oQQU[aj:DVI O.—{Ne’ll employ a similar strategy for computing the standard error of X, using the 3am pl 2

Stom dad Mfd*m/l 5 1IN p\_a(ﬂ_ 8_(\( Standard Error (SE) = \% ~ -%

Because of this replacement, the sample mean now follows t - A(BWTW not N DYIMQ[ distribution.




7. The conditions required to apply the Central Limit Theorem for a sample mean X.

Independence. T|a0_ Sample. ohserualIns st pe_ ihlipen '
Normality. '\ < 3: If the sample size n is less than 30 and there are \p (:Ifﬂt Ou ﬁf@Sin the data, then we

typically assume the data come from a < distribution to satisfy tl:micrndltlon
h 2,30 : If the sample size n is at least 30 and there are VQ lzg[u cg4|ay\[/\[ extemy_
typically assume 8QMD|(M A(Qﬁﬂold"{m o’(, X is nearly normal, even if the underlying

distribution of 1nd1v1dua1 &servatlons 1S not.

hen we

8. How to find the degree of freedom (df) of t-distribution for a sample mean.
The describes the shape of the t-distribution. The the degrees of freedom,

the the distribution approximates the ) Oy mal Al 5‘fv1b(,dﬂl/\
N
When modeling X using the t-distribution with sample size n, use d"]‘ = nh -\

9. The t-Confidence Interval for the Mean.
Based on a sample of n Tﬂw and Y)1€0 V“JY V\dYVMI observations, a confidence interval for

the population mean is

point estimate + t,x SE — i tdf % F

where X is the SQM)[L mealn , t; £ corresponds to the CoWF(DlQJMQ \e«/e( and degrees of freedom df,
T-Scare (t-valu)
n T S minimum maximum

10. Example to build a t-Confidence Interval. 19 44 2.3 1.7 9.2

and SE is the standard error as estimated by the sample.

Given a summary of mercury content in the muscle of 19 Risso’s dolphins from the Taiji area in the table.

Measurements are in micrograms of mercury per wet gram of muscle (ug/wet g) abwve 2.5 5

(a) Are the mdependence and normahty conditions satisfied for this data set? 4/ 4"“‘ 5 23= [0 (S
A S random scder\ 2 T sumory staftstics oo noT pelow —2& S
K, any c(eal owfiers - since ol obsentfns 4G - 2523 =.35

(b) Compute the standard error for the average mercury content in the n = 19 dolphins.
2.7 Qre with (n,

S _
SE = T_W: (52-8’ 2.5 s

¢) What is the appropriate degrees of freedom (df)? Find t} - for this df and the 95% confidence level
(©) pprop g af

AF=n-1=18& , 9% > tals % At above tig ,;2%{

o tails 2.9 == 2./0
(d) Compute and interpret the 95% confidence lntGO\I'VESll for the average mercury content 1SS0 s[ ﬁolphms.

X £ 20055 = G20 (0528) > 2T, 1)

11. Confidence Interval for a Single Mean: Once you’ve determined a one-mean confidence interval would
be helpful for an application, there are four steps to constructing the interval:
Prepare. Mﬂl&t\{‘i— X, S, N QM dﬂfdmnm. WkaT @M‘F{a&lﬂ& Jere] v()u wiclh to use
Check. Verdy fw_condtions 0 eneure X is nearly narmal.

Calculate. 'ﬂF < eandrtdns hold, osw\md(e SE, —ﬁml ‘D* ,amf oonstruch ﬂw
Conclude. I’ﬂ
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