t-Test; one mean, standard dev NOT known G. Battaly April 03, 2019

9.5 t-test: one y , o unknown

GOALS:

1. Recognize the assumptions for a 1 mean t-test
(srs, nd or large sample size, population stdev. NOT known).

2. Understand that the actual p-value (area in the
tail past the test statistic) is not found on the t-table.
3. Use a calculator to find the p-value (part of t-test)
4. Test hypotheses for population means when
population standard deviations are not known by
applying the t-test.

Study Ch. 9.5, # 101-113(89 - 101), 117(105), 119 (107)

Class Notes: Prof. G. Battaly, Westchester Community College, NY
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9.5 t-test: one y , o unknown

Assumptions for z Test, a Hypothesis Test for One y:
1. Simple Random Sample (SRS)
2. Normal population or Large Sample

3. o Known

What if g is NOT Known?

From knowledge of Cl's what would you expect?
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9.5 t-test: one y , o unknown

What if g is NOT Known?
From knowledge of Cl's what would you expect?

1. Simple Random Sample (SRS)
2. Normal population or Large Sample

3. o NOT Known

z distribution df=n-1

Class Notes: Prof. G. Battaly, Westchester Community College, NY
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E ) .

Assumptions fort Test the Hypothesis Test for Oney:

z Test t Test
Z = X - Mo t = X- Mo
Q—)\_(q . o/ s/+/n pp> estimates Q)?(
t distribution

9.5 t-test: one y , o unknown

Test One y, o not known
SRS, n.d. or large sample, o not known
1. State the Null and Alternative Hypotheses: Ho Ha
2. Decide the significance level, a, and sketch
| | |
Haip < o Hai g # po, Hap > po
o o/2 /2
3. Compute the test statistic: t for df=n -1
4, Find the P-value
5. Decision: Rej. Hpif P <
6. Interpret results

Class Notes: Prof. G. Battaly, Westchester Community College, NY
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9.5 t-test: one y , o unknown
G: srs, nd, o not known. :skip fo word problems
Right-tailed test, n=11, t= 1.246 =

F: a) P -value D) significance level for rej, not re;

*The actual p-value cannot be found on a t-table.
t-table shows only 0.10, 0.05, 0.025, 0.01, 0.005

*The p-value can only be estimated from the t-table.
*Use a calculator to compute the p-value:

DISTR / 6:tcdf / df=n-1=

tcdf(lower bound, upper bound, df) ﬁ

tedf( , 9, ) p= e I
X
(9 easier to type, same 4 digit result as 1EE99.

Note that t-distribution has larger tails than z-curve. )

Can also use STAT/TESTS/t-test A
if assumptions are met.

skip to word problems

Class Notes: Prof. G. Battaly, Westchester Community College, NY (]
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9.5 t-test: one y , o unknown

G: srs, nd, o not known. ZB&“—\
G: nght -tailed test, n=11, t= 1.246 L29L
F: a) P -value b) S|gn|f|cance level for rej, not rej

DISTR / 6:tcdf / df=n-1=11-1=10

tcdf(lower bound, upper bound, df)

tcdf(1.246,9,10) nggﬁr
p= .120 )

P>0.10
(9 easier to type, same 4 digit result as 1EE99. 2
Note that t-distribution has larger tails than z-curve. ) x to reJeCt

or: NOT REJECT at any «

STAT/TESTS/T-TEST

Use up=0, X=t/Ain,ands=1 |

Use up=0, X = 1.246 /411 ,and s = 1 dl

Select the alternative test and calculate '
p= .1206

Class Notes: Prof. G. Battaly, Westchester Community College, NY i ‘:

Statistics Home Page aClass Notes Homework Eom zgetareain | ail.
| hen multiply by 2 (2-tailed)
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9.5 t-test: oney , o unknown

G: srs, nd, o not known.
G: Two-tailed test, n=8, t= 3.725

F: a) P - value D) significance level for rej, not rej

p= .0074

Class Notes: Prof. G. Battaly, Westchester Community College, NY

Statistics Home Page __Class Notes  Homework
. ) ‘

DISTR / 6:tcdf / df=n-1=__
tcdf(lower bound, upper bound, df)
tedf( .9, ) =
p = 2( ) = B¢ 3,95
a) <pP= <
or:
b) « to reject? STAT/TESTS/_T -TEST
Rejectat o = o= o = Use up=0, X= t/in,ands =1
: ~ ' Use up=0, X = 3.725/\8 ,and s =
Do NOT Rejectat o =

Select the alternative test and calculz

9.5 t-test: one y , o unknown

calculator

DISTR / 6:tcdf /

tcdf(lower bound, upper bound, df)
tcdf(3.725,9,7) = .0037

p = 2(.0037) = 0.0074
table: compare given test t to t's from table

df lf',ll) t,()\— Z:,o;‘- é’.b/ t,'fo(\
7 LS gRee 368 3 Gat 3.9

B¢

b ject?

) o FO rejects Calculator t-test
Rejectat &« =.10, a = .05, @ = .01 automatically accounts for 2 tails
Do NOT Reject at o = .005

Class Notes: Prof. G. Battaly, Westchester Community College, NY
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9.5 t-test: oney , o unknown
G: srs, o not known.
G: X=21,n=32,S=4 Hep =22, Haip <22

F: One mean t-test at x = 0.05

Test One y, o not known
1. State the Null and Alternative Hypotheses: Ho Ha
2. Decide the significance level, o, and sketch
Heiu <o e Hip > o 2
o o2 2
3. Compute the test statistic: 1= apen
s/in
4. Find the P-value

5. Decision: Rej. Hyif P <

6. Interpret results ] ui" 2 M

Class Notes: Prof. G. Battaly, Westchester Community College, NY Pro.00%
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0.0k >0

0] ﬂ“>°‘.-§:;m,x

@) Conet TRt Vi o HOT Soffic”
P cJan A48

9.4 Hypothesis Tests: one y, o Known
G: srs, 0 not known.

G: X=21,n=32,S=4 Hopu =22, Haip<22
F: One mean t-test at ¢ = 0.05
Solving Word Problems

1. Read the problem. Try to identify the general

type of problem. eg: Cl, Hyp Test, specific value, etc.
2. Read the problem again, identifying what is
given and what you need to find.
3. Use the Procedure Index to select a procedure.
4. Before beginning a procedure, determine if all
assumptions are met.
5. If assumptions are not met, look for a different
procedure. (Exception: if srs not met, then write
"Assuming srs... ")
6. If assumptions are met, follow the procedure
including:
- Draw a sketch to show a as left-tailed, 2-tailed,
or right-tailed.
- For Hypothesis Tests, include null and
alternative hypotheses.
- Include all equations, substitutions, and
answers for the equations. (Indicate calculator or tables.)
- Decide to reject null hypothesis or not. Explain why.
- Write a verbal interpretation of your decision.
7. Check: Have you satisfied the to find above?
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9.5 t-test: oney , o unknown
G: srs, o not known.
G: X=21,n=32,S=4 Hop =22, Haip<22
F: One mean t-test at x = 0.05

Test One y, o not known
1 State the Null and Alternative Hypotheses: Ho Ha

2. Decide the significance level, «, and sketch

Compute the test statistic: T = XA

3
s/w

4. Find the P-value
s. Decision: Rej. Hyif P < o
6. Interpret results

H W > Mo

o
Class Notes: Prof. G. Battaly, Westchester Community College, NY P00t
Statistics Home Page __Class Notes __Homework

0.0k >0

G e, Q::m;,,)(

@) (ot Tt i AW ST
a4 <20

9.5 t-test: oney , o unknown
Assumptions: srs, large size > ~n.d., s
G: X=21,n=32,5=4 @y y = 22 Hap < 22
F: One mean t-test at x = 0.05 @

B t=%pr ghima L
s/{n =3 te

T-Test
InP%zﬂaLa Stats]

= QJ*&Q - _,.4{/707 Ex;
/‘[5 Cailéc,ula = Er":;w

® (= 0.0%34

00%@003 &
ONA®

Ahﬂf

@) Conet mvv\»@w oo AT Soffi
B Man MY
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9.5 t-test: oney , o unknown
Solving Word Problems
1. Read the problem. Try to identify the general
type of problem. eg: Cl, Hyp Test, specific value, etc.
2. Read the problem again, identifying what is
given and what you need to find.

A professor wants
to know if her
introductory
statistics class has
a good grasp of
basic math. Six
students are
chosen at random

3. Use the Procedure Index to select a procedure. from the class and

4. Before beginning a procedure, determine if all
assumptions are met.
5. If assumptions are not met, look for a different
procedure. (Exception: if srs not met, then write
"Assuming srs... ")
6. If assumptions are met, follow the procedure
including:
- Draw a sketch to show a as left-tailed, 2-tailed,
or right-tailed.
- For Hypothesis Tests, include null and
alternative hypotheses.
- Include all equations, substitutions, and
answers for the equations. (Indicate calculator or tables.)
- Decide to reject null hypothesis or not. Explain why
- Write a verbal interpretation of your decision.
7. Check: Have you satisfied the to find above?

Class Notes: Prof. G. Battaly, Westchester Community College, NY
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given a math
proficiency test.
The professor
wants the class to
be able to score
above 70 on the
test. The six
students get scores
of 62,92, 75, 68,
83, and 95. Can
the professor have
90 percent
confidence that
the mean score for
the class on the
test would be
above 70?

9.5 t-test: one y , o unknown

A professor wants to know if her introductory statis

tics class has a

good grasp of basic math. Six students are chosen at random from
the class and given a math proficiency test. The professor wants
the class to be able to score above 70 on the test. The six students

get scores of 62, 92, 75, 68, 83, and 95. Can the pro
percent confidence that the mean score for the class
would be above 70?

MUST DO all steps of procedure
Test One i, o not known
1 State the Null and Alternative Hypotheses: HoHa

Decide the significance level, a, and sketch

Compute the test statistic: T = ¥4
s/In

Find the P-value

Decision: Rej. Hoif P < o

o w s W

Interpret results

Class Notes: Prof. G. Battaly, Westchester Community College, NY

Statistics Home Page __Class Notes  Homework
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fessor have 90
on the test

Can use calculator

STAT / TESTS
2: T-Test

Inpt: Data

Mo:
List:

M- # Mo, < Mo, > Mo
Calculate Draw
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9.5 t-test: oney , o unknown ?‘\1{ —
as a

A professor wants to know if her introductory statlstlc
good grasp of basic math. Six students are chosen at randorn from ) =
the class and given a math proficiency t€st. The professor wants 5

the class to be able to score above 70 on the test. The six students
get scores of 62, 92, 75, 68, 83, and 95. Can the professor have 90
percent confidoACE THAT The TREam SCoT for the class on the test
would be above 70?

Ha:u>u0\‘\‘:_’ #:70 iiE_ha""kv\oun
o, > D G ~test
DA%k gRoX ook oA S

m - l -0 -ﬁo -0 ,I o Can use calculator
STAT / TESTS
—_ - 2: T-Test
-t_ : X — : - 7?- I7 70 - ’. 705 Im')t: T];Sta
X TS /= 13.167 /1% List LT

Ui # Mo, <Ho, > Mo

P=0.074y < 0.0 =X
N EAC&J\— I—\ o

conclude: that prof can have ~92.6%
confidence that the mean >70

Class Notes: Prof. G. Battaly, Westchester Community College, NY
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9.5 t-test: one y , o unknown students do

A health researcher read that a 200-pound male can burn an
average of 524 calories per hour playing tennis. 37 males were
randomly selected and the mean number of calories burned per
hour playing squash was 534.8 with a standard deviation of 45.9
calories. At the 1% significance level, do squash players burn more
calories per hour than tennis players?

Problem type:
G:
F:

MUST DO all steps of procedure
Test One y, o not known Can use calculator
1 State the Null and Alternative Hypotheses: HoHa ST AT / TE STS
2. Decide the significance level, ., and sketch 2 T-T
: T-Test

S : as AL Inpt: Data T
3. Compute the test statistic: T = :/'? . N
4. Find the P-value UO .
List:

6 Interpret results u: +*+ uoy < HO; > uO
Calculate Draw

5. Decision: Rej. Hyif P < o

s W X

Class Notes: Prof. G. Battaly, Westchester Community College, NY
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9.5 t-test: oney , o unknown

A health researcher read that a 200-pound male can burn an
average of 524 calories per hour playing tennis. 37 males were
randomly selected and the mean number of calories burned per
hour playing squash was 534.8 with a standard deviation of 45.9
calories. At the 1% significance level, do squash players burn more
calories per hour than tennis players?

Problem type: test: zort?
G: = 524; srs; n=37>30 ~n.d.; x =534.8,s= 459,0L 0.01

o not given --> Use t-test
F: _ Do squash players burn more calories than tennis players?_

MUST DO all steps of procedure

Test One y, o not known Can use calculator
1. State the Null and Alternative Hypotheses: Ho H,, ST AT / TESTS
2. Decide the significance level, a, and sketch
e 2: T-Test A
A _)QL _AL |npt: Data TR
3. Compute the test statistic: € ::’/M- ) : i t &
4 Find the P-value " Mo- -
s Decision: Rej. Hoif P < o LISt :’ i S
6. Interpret results : + uO < uO > “0 n
Calculate Draw
Class Notes: Prof. G. Battaly, Westchester Community College, NY
__Statistics Home Page ,Class Notes_ Homework
9.5 t-test: oney , o unknown
A health researcher read that a 200-pound male can burn an
average of 524 calories per hour playing tennis. 37 males were
randomly selected and the mean number of calories burned per
hour playing squash was 534.8 with a standard deviation of 45.9
calories. At the 1% significance level, do squash players burn more
calories per hour than tennis players?
Problem type: _ test: zort? Ho: u=>524: Hg: wu>524
G| =594, SrS;N=37>30 ~n.d.; X =5348,s= 459 s =0.01
o not given --> Use t-test
F: __Do squash players burn more calories than tennis players?_ Hel > Ho
a C
4&
- % — §39.9-53y4
-t’—( - L———- - _:15 q Pt I L’3 / Can use calculator
s/ : /Js 7 STAT / TESTS
N
2: T-Test
P 6.0805 Inpt: Data Stats
U 0: 524
P—_@.0805>o.0/ =k X 538
Sx. 45.9

PONOT ve ject Ho b Ho, < Mo [T

Calculate Draw
Conclude: At 1% s.l. squash players to not burn
more calories than tennis players.

Class Notes: Prof. G. Battaly, Westchester Community College, NY
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9.5 t-test: oney , o unknown
G: srs, nd, o not known.
G: X=182.7yds, n=6, S =2.7yds Ho:y = 180, Haip > 180
F: a) One mean t-testat x =0.05 b)at x =0.01
| ¥D
| €7
[
[§Q
[§5
| §1

MUST DO all steps of procedure
Test One 1, o not known Can use calculator

1. State the Null and Alternative Hypotheses: HoH., STAT / T E STS
2 Decide the significance level, , and sketch 2 . T TeSt

VAV AVYIRSAYE Inpt: Data

N - Haik > Mo
3. Compute the test statistic: T = %A oe
s/[n N
4. Find the P-value “0 "
I

List:

M: # Mo, < Mo, > Mo
Calculate Draw o

5. Decision: Rej. Hoif P < o

6. Interpret results

Class Notes: Prof. G. Battaly, Westchester Community College, NY
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9.5 t-test: oney , o unknown

65 e (8D [ >/ 8D
,/::T (17 /LDO(/:OS
/%2 @ -

(5§

] &l @ t_ ‘X‘
S/\/'VT
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