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9.4 Hypothesis Tests: one g, o Known

GOALS:

1. Understand the differences between the critical
value and p-value approaches to hypothesis testing.
2. Understand what the p-value is and how to find it.
3. Understand the assumptions of a z-test (same as
z-interval).

4. Perform a z-test using either the critical value or
the p-value approach.

Study Ch. 9.4, # 73, 77-85
(65, 67-75)

Class Notes: Prof. G. Battaly, Westchester Community College, NY
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9.4 Hypothesis Tests: one y, o Known
Energy Use

G: BTUs consumed/household/year in US: l/( -
p = 92.2 mill BTU, |n.d., |c = 15 mill BTU /\
n = 20 household in 1\]IBTU>) ' /OT /{/‘f# o

104 84 72 95 69 M-
80 78 74 76 81

82 61 94 65 100 - Tl
/g_(’__ /grn,d/@.

70 65 83 76 84
F: Do households in the West US
use a different amount of energy?

Investigate: Compare all US to West on calculator.

1. all US: vy, =normalpdf(X,92.2,15)

2. window: Xmin=0, Xxmax=130, ymin=0, ymax=0.07

3. West: STAT/EDIT. L1 enter data-above

4. STATPLOT (2nd y=) 1 ON
Type: row 2, col 1 Box Plot
Xlist: L1

Class Notes: Prof. G. Battaly, Westchester Community College, NY
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9.4 Hypothesis Tests: one p, o Known

6 . ° \
Energy Use ll( .
G: BTUs consumed/household/year in US:
g =92.2 mill BTU, n.d., 6= 15 mill BTU
n =20 household in West US winurus f A:/f f
104 84 72 95 69 =G AT

80 78 74 76 81
82 61 94 65 100
70 ©5 83 76 84

F: Do households in the West US use a different amount of energy
at 5% significance level?

o [eis

Using visual display is helpful.

The sample certainly looks different.
But, a determination that the West US
is different is subjective.

Need more objective means to draw
a conclusion.

Use sample data.

Would we conclude differently if the z score from
thedatais: z=-2.5 or z=-2.0 or z=-1.25

Need criteria and a consistent approach
to arrive at unbiased conclusion.

Class Notes: Prof. G. Battaly, Westchester Community College, NY
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9.4 Hypothesis Tests: one y, o Known

Critical Value

(table based, can use calculator) (calculator based, can use table)
RS, n.d. or large sample, o known

State the Null and Alternative Hypotheses: Ho Ha

Decide the significance level, a, and sketch
| | |

Ha 4 < po Hai g # W, Haip > po
o o, /2
1 — > . = -

Compute the test statistic: z, t, etc. -Zrz X=

Find the P-value (r
Ay

Find the critical values

Zo, Zoj25 o s /2

Decision: Rej. H if test Decision: Rej. Hy if
statistic lies beyond critical P<wx

value in rejection region

.
.
.
.
;
’

Interpret results

Class Notes: Prof. G. Battaly, Westchester Community College, NY
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9.4 Hypothesis Tests: one y, o Known

G: BTUs consumed/household/year in US: l/( 5
M =92.2 mill BTU, n.d., ¢ =15 mill BTU

n =20 household in West US @irstus
104 84 72 95 69
80 78 74 76 81
82 61 94 65 100
70 65 83 76 84

F: Do households in the West US use a different amount of energy
at 5% significance level?

,{4~GM A+0

Critical Value

(table based, can use calculator)

Approach

Ze Zaj2s ta s Lo 2

Class Notes: Prof. G. Battaly, Westchester Community College, NY
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5. Decision: Rej. Hy if test
statistic lies beyond critical
value in rejection region

(calculator based, can use tat|

1. State the Null and Alternative Hypotheses: Ho |

2. Decide the significance level, o, and sketch
) | )
u.u<,.,,j H\u7uuj H‘u>uu;|\
M /. 2
3. Compute the test statistic: z, t, etc.
4. Find the critical values Find the P-valy

Decision: Rej. H|

Interpret results

P-Value

P<uo

March 23, 2016
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G: BTUs consumed/household/year in US: F: Do households in the West US use a
M =92.2 mill BTU, n.d., 6=15millBTU different amount of energy, at 5% s.1.?

z-Test: Hypothesis Test Procedure for one y, o Known

72
74
94
83

95
76
65
76

n =20 household in West US @insrus

69
81
100
84

SRS, n.d. or large sample, o known 104 84
1. Hp: p=922 He p #2922 80 78
82 61
70 65
2. a=0.05
3. z=_X-p = _79.65-922 = -3.74

o/vn 15/20

4. P=1.828(10% =0.00018

Calculator instructions

p=.00018 same as 2 times result

from  normalcdf(-9,-3.74,0,1)

5. P=1.828(10%) =0.00018 < 0.05
REJECT H,

6. Conclusion: Yes, Western households use a different amout of energy

Class Notes: Prof. G. Battaly, Westchester Community College, NY
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p=.00018 same as 2 times result
from normalcdf(-9,-3.74,0,1)

9,&0(/0”)

(0000320

Fs Ooorgy 3,

Class Notes: Prof. G. Battaly, Westchester Community College, NY
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9.4 Hypothesis Tests: one y, o Known
Using the Calculator Functions to Perform z-Test

z-Test for one Mean, o known (assumption: SRS, normal distribution)
STAT/TESTS/Z-Test

Enter data into L1 and oR Obtain sample mean and
use Data as Input — use Stats as Input

T-83Plus | T1-83 Plus |
&9 Texas InsTrRUMENTS Sieee (oirion &9 Texas INsTRUMENTS Siiere Epirioe

Ephest Stat, e nats
nFt ! ats nrtiData

ros9zZ. rp:92. 2

Tils Ti15

Listil1 ¥E7r9.65

Frex: Hi: 28

Y <D D u:%mm {pp e
KIHDGEDGEQGEDG;Q; ﬂ!ﬂlﬁ:b‘:ﬂﬁﬂ?‘:?f

) Output results Output results
2-Test Z-Test

REIZ, 2 nEIZ, 2

z=-3. 41687882 z=-3.r41687A82

p=1.3284465€ -4 F=1.8284465€e -4

®=r9.65 ®¥=7r9.65

Sx=11.71717138 n=2za

n=28
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known standard deviation: Classnotes

9.4 Hypothesis Tests: one y, o Known

To Use the Critical Value Approach

p. 421: Hypothesis Test Procedure for one y, o Known

For the Energy Problem: 0( _ / —-C L
@ Ho: u=92.2 Hat g #92.2

CL o 5¢ 0=/=0.15"

0.025

@ a=0.05 0,025
@ z-3m

»

Y

~373 ==/ T6 == /9
@ Zan = 7= Zoo25= 1+ 1.96 < . criteria 'C’
@ 2 =-3.73< 20025=-1.96 < invNorm(0.025,0,1=
z, 1s in critical region -1.9599 = -1.96
REJECT Hy
@ Conclude that energy use in the West is

different from energy use in general US

Class Notes: Prof. G. Battaly, Westchester Community College, NY
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9.4 Hypothesis Tests: one y, o Known

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.

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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3. Use the Procedure Index to select a procedure.
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9.4 Hypothesis Tests: one y, o Known Solving Word Problems

1. Read the problem. Try to identify the general
type of problem. eg: CI, Hyp Test, specific value, etc.
2. Read the problem again, identifying what is
. Prob. 73 . Prob. 105 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?

Calculator instructions

Class Notes: Prof. G. Battaly, Westchester Community College, NY
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9.4 Hypothesis Tests: one y, o Known
G: X =21,n=32, 0=4; H,: y=22, H,: <22,

F: Does the sample have a mean less
than the population mean?

Tex One i, g known
L St he Null and Aliermative Hipotheses: Holy

3 Tnterpret results

Class Notes: Prof. G. Battaly, Westchester Community College, NY
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9.4 Hypothesis Tests: one i, o Known @

G: X =21,n=32, 0=4; H,: y=22, H,: u<22,

F: Does the sample have a mean less @ ol=0.08
than the population mean?

T 23 _
® E\ng‘/%: oS 91y

Z-Test
InFtiData
wo:22

aid
) R 0,076
R O.07¥ (@ s m e
Z-Test

\ nE22
Ory’ progrros s
ﬁ 2 NIty % n=32

\

',if%\ﬂw -
6\DL/&/M &:71:;7 Wj:&év\/ /‘4/

Class Notes: Prof. G. Battaly, Westchester Community College, NY
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9.4 Hypothesis Tests: one i, g Known
G: X =23,n=24, 0=4; n.d.
Ho: u=22, Ha: p#22, a=0.05
F: Is the sample mean different from the pop. mean?

Test One y, o known

1. State the Null and Alternative Hypotheses: Ho Ha

2. Decide the significance level, a, and sketch
Hap < po. Hip # po, Haip > o,
o « 2
3. Compute the test statistic: z
4. Find the P-value
5. Decision: Rej. Hyif P < o
6. Interpret results

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

Statistics Home Page
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94 Hypothesis Tests: one M, O'KHOWH classical approachl
G X723 n=2¢, ~=f

[DH,,: =R, Ha @ e #2322 )o(;o.os"

- 22222 =, 239Y7
/(a4

RN T

]

Z; is not in critical region:
7= 1.225<1.96 =z, Do NOT reject Ho

At the 95% CL, there is insufficient
evidence to conclude that p # 22

®

Class Notes: Prof. G. Battaly, Westchester Community College, NY
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9.4 Hypothesis Tests: one y, o Known

G X=2% n=2¢, ~=

p-value approach

Z-Test
InFt:Data EELE
Kot

p=10.2207>0.05=a
Do NOT reject Ho

At the 95% CL, there is insufficient
evidence to conclude that y # 22

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

isti Class Notes .
Statistics Home Page a Homework
= a



http://www.battaly.com/stat
http://www.battaly.com/stat/classnotes/
http://www.battaly.com/stat/homework/9_4_z-test.htm
http://www.battaly.com/stat
http://www.battaly.com/stat/classnotes/
http://www.battaly.com/stat/homework/9_4_z-test.htm

Hypothesis Tests: known standard deviation: Classnotes

© G. Battaly 2016

9.4 Hypothesis Tests: one y, o Known

G: X =525 n=21, 0=6.8; n.d., a=0.01
F: Is the mean age less than 55 years?

H,: , Hou

Test One y, o known
1. State the Null and Alternative Hypotheses: Hff
2. Decifle the signiﬁcauce‘level, a, and sket
Hep < po Hai g % o, Hap > o,
M @/} 2 i
3. Compute the test statistic: z
4. Find the P-value
5. Decision: Rej. Hyif P <
6. Interpret results

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

G on= ,@ G =k, k=525

QI 525 M‘f‘z—vgg“}’"'
O, %:W< T

t“'—"‘/.é.ip

- S2STEST
5§/
niorm(0100= | p= normcdf(-9,-1.685,0,1)
=0.0460

@zt is nohilal %1% lrregion p=0.0460 >0.01 = a

© bt inafpur oo g

Class Notes: Prof. G. Battaly, Westchester Community College, NY
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9.4 Hypothesis Tests: one y, o Known

Example from calculator instructions:

z-Test for One Mean, ¢ known
(assumptions: SRS, normal distribution)
STAT / TESTS
Z-Test
Inpt: STAT
o 75
c: 10
X:82
n: 23
M. #+HMo <Ho >Ho
Calculate Draw

Result: z=3.3571, P=3.9390E-4
The P-Value = 3.9390 (10 = 0.0003939

The values and alternative hypothesis entered
above are an example. Use the values appropriate
for your problem.

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