
TOPIC: HYPOTHESIS TEST FOR CORRELATION COEFFICIENT
Hypothesis Test for Correlation Coefficient Using TI-84

◆ Recall: The corr. coeff. measures strength of correlation. A hyp. test can determine if the correlation is significant.

▶  To run a hypothesis test for the population corr. coeff. (   ), use the                                function.

EXAMPLE 
A city’s public health dept. is investigating whether poor air quality is associated 
with an increase in asthma-related ER visits. Use the data below to find the corr. 
coeff. & test whether the correlation is statistically significant using 𝛼𝛼 = 0.01.  
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▪ To run a hypothesis test for the population corr. coeff. (𝜌𝜌), use the F:LinRegTTest function. 
 
 
 
 
 

  
 
 
 
 
 
 

 
 

𝐻𝐻0: 𝜌𝜌 = _____  

𝐻𝐻𝑎𝑎: 𝜌𝜌 [ ≠≠ | < | > ] ___ 

𝑟𝑟 = ________ 

𝑃𝑃-value = ________________ 

Because 𝑃𝑃-value [ < | > ] 𝛼𝛼 = 0.01, we [ REJECT | FAIL TO REJECT ] 𝐻𝐻0. So 
there is [ ENOUGH | NOT ENOUGH ] evidence to suggest there is a __________ 
linear correlation between air quality & asthma related ER visits. 

Air Quality Index vs Asthma ER Visits 

AQI 42 58 67 35 80 90 55 73 40 62 

ER 
Visits 

8 10 13 6 17 20 11 15 7 12 

 

1)   , 1:Edit…  
Enter data in L1 & L2 

2)   ,       TESTS 
F:LinRegTTest  

3) Xlist:L1 
Ylist:L2 
Freq:1 
β & ρ: ≠0 <0 >0 
Calculate 

HOW TO: Hyp. Test 
for Correl. Coeff. 
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HOW TO: Hyp. Test 
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▶  If testing "no correlation",    __ 0; "positive correlation",    __ 0; "negative correlation",    __ 0.
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HOW TO: Hyp. Test 
for Correl. Coeff. 

 
A city's public health dept. is investigating whether poor air quality (high AQI) is 
associated with asthma-related ER visits. Use the data below to find the corr. coeff. 
& test whether the correlation is statistically significant using               .

EXAMPLE
EXAMPLE 

A city’s public health dept. is investigating whether poor air quality is associated 
with an increase in asthma-related ER visits. Use the data below to find the corr. 
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Air Quality Index vs Asthma ER Visits

AQI 42 58 67 35 80 90 55 73 40 62

ER Visits 8 10 13 6 17 20 11 15 7 12

EXAMPLE 
A city’s public health dept. is investigating whether poor air quality is associated 
with an increase in asthma-related ER visits. Use the data below to find the corr. 
coeff. & test whether the correlation is statistically significant using 𝛼𝛼 = 0.01.  
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for Correl. Coeff. 

 

Because    -value [ < | > ]    , we [ REJECT | FAIL TO REJECT ]     , 
So there is [ ENOUGH | NOT ENOUGH ] evidence to suggest there is a _________ 
linear correlation between air quality & asthma related ER visits.

Hypoth. Tests Goodness of Fit Tests Recall New 

EXAMPLE 

You roll a 6-sided die 60 times and list the observed frequencies in 
the table. Determine if this die is fair by testing the goodness of fit 
of the die rolls with a uniform distribution. Use 𝛼𝛼 = 0.05 
 

 
Goodness of Fit Test 

◆ Use a Goodness of Fit test to determine if __________ frequencies match “claimed” frequencies in a distribution. 

▪ Instead of testing just one parameter, you’ll test the frequencies for ________ categories. 

 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

𝝌𝝌𝟐𝟐 

𝑃𝑃-value = Area "beyond" 𝜒𝜒2 

𝑃𝑃-value = _______ 

𝐻𝐻0: observed frequencies match claimed distribution 

𝐻𝐻𝑎𝑎: observed frequencies DO NOT match claimed distribution, i.e  
      at least ______ of the probabilities is different from claimed. 

Because 𝑃𝑃-value [ < | > ] 𝛼𝛼, we [ REJECT | FAIL TO REJECT ] 𝐻𝐻0. 

There is [ ENOUGH | NOT ENOUGH ] evidence to conclude that the observed 
frequencies do not match the claimed distribution, therefore it [ IS | IS NOT ] 
a good fit and the die __________ fair. 

Random Samples?   ☐
Observed freq. for each category? ☐
𝐸𝐸 ≥ 5 for each category?  ☐

Roll 1 2 3 4 5 6 
Frequency 13 12 1 11 14 9 

 

Random  
Samples?

𝑋𝑋 is Normal 
OR 𝑛𝑛 > 30  

☐

☐

Because 𝑃𝑃-value … 

 

𝒛𝒛 

𝐻𝐻0: 𝜇𝜇 = # 

𝐻𝐻𝑎𝑎: 𝜇𝜇 </>/≠  # 

𝑧𝑧 = 𝑥̅𝑥 − 𝜇𝜇
𝜎𝜎/√𝑛𝑛
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BIZ REG 

𝑂𝑂 = observed freq. 
𝐸𝐸 = expected freq. 
𝑛𝑛 = total sample size 
𝑘𝑘 = # of categories 𝑛𝑛 = ____  𝑘𝑘 = ____ 𝐸𝐸 = ____ 

𝜒𝜒2 = ෍
ሺ𝑂𝑂 − 𝐸𝐸ሻ2

𝐸𝐸  

If claimed prob’s same: 

𝐸𝐸 = 𝑛𝑛
𝑘𝑘 

𝜒𝜒2 =
ሺ    −   ሻ2

 +
ሺ    −10ሻ2

10 +
ሺ    −10ሻ2

10 +
ሺ    −10ሻ2

10 +
ሺ    −10ሻ2

10 +
ሺ    −10ሻ2

10  

=      
10 +

     
10 +

     
10 +

     
10 +

     
10 +

     
10 

𝑑𝑑𝑓𝑓 = 𝑘𝑘 − 1 

𝑑𝑑𝑑𝑑 = ___ 

EXAMPLE   
The graph below shows weekly study times (in hours) from a random, independent sample of 𝑁𝑁 = 100 10th-12th 
graders. Test the claim that students across these grades study on average for the same amount of time, using 𝛼𝛼 =
0.05, 𝐹𝐹 = 2.14,  Assume the population distributions are normal with approximately the same variances. 

TOPIC: ONE-WAY ANOVA 
One-Way ANOVA Test  

◆ Recall: ANOVA compares 3+ means by analyzing variance between & within groups (aka samples, treatments, levels). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Because 𝑃𝑃-value [ < | > ] 𝛼𝛼, we [ REJECT | FAIL TO REJECT ]  

𝐻𝐻0. There is [ ENOUGH | NOT ENOUGH ] evidence to suggest 

that at least one mean is significantly different. 

 

Analysis Of Variance New 
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𝐻𝐻0: All means are the same; 𝜇𝜇1 = 𝜇𝜇2 = ⋯ = 𝜇𝜇𝑘𝑘  

𝐻𝐻𝑎𝑎: At least ___ mean is _____________ from the others. 

Random Samples?  ☐
Independent Samples?  ☐

𝑑𝑑𝑓𝑓𝑛𝑛𝑛𝑛𝑛𝑛 = _______ 

𝑑𝑑𝑓𝑓𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 = _______ 

𝑃𝑃-value = _______ 

𝐹𝐹-stat = _______ 

Groups Have Approx. Norm. Dist.? ☐
Groups Have Approx. Same Variance? ☐

𝐹𝐹 = 𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣 𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏 𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔
𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣 𝑤𝑤𝑤𝑤𝑤𝑤ℎ𝑖𝑖𝑖𝑖 𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔

𝑭𝑭 

Area "beyond" 
𝐹𝐹-stat. 

𝑑𝑑𝑓𝑓𝑛𝑛𝑛𝑛𝑛𝑛 = 𝑘𝑘 − 1 
𝑑𝑑𝑓𝑓𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 = 𝑁𝑁 − 𝑘𝑘 

(𝑘𝑘 = # of groups) 
(𝑁𝑁 = # of total obs.) 

Hypoth. Tests Goodness of Fit Tests Recall New 

EXAMPLE 

You roll a 6-sided die 60 times and list the observed frequencies in 
the table. Determine if this die is fair by testing the goodness of fit 
of the die rolls with a uniform distribution. Use 𝛼𝛼 = 0.05 
 

 
Goodness of Fit Test 

◆ Use a Goodness of Fit test to determine if __________ frequencies match “claimed” frequencies in a distribution. 

▪ Instead of testing just one parameter, you’ll test the frequencies for ________ categories. 

 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

𝝌𝝌𝟐𝟐 

𝑃𝑃-value = Area "beyond" 𝜒𝜒2 

𝑃𝑃-value = _______ 

𝐻𝐻0: observed frequencies match claimed distribution 

𝐻𝐻𝑎𝑎: observed frequencies DO NOT match claimed distribution, i.e  
      at least ______ of the probabilities is different from claimed. 

Because 𝑃𝑃-value [ < | > ] 𝛼𝛼, we [ REJECT | FAIL TO REJECT ] 𝐻𝐻0. 

There is [ ENOUGH | NOT ENOUGH ] evidence to conclude that the observed 
frequencies do not match the claimed distribution, therefore it [ IS | IS NOT ] 
a good fit and the die __________ fair. 

Random Samples?   ☐
Observed freq. for each category? ☐
𝐸𝐸 ≥ 5 for each category?  ☐

Roll 1 2 3 4 5 6 
Frequency 13 12 1 11 14 9 

 

Random  
Samples?

𝑋𝑋 is Normal 
OR 𝑛𝑛 > 30  

☐

☐

Because 𝑃𝑃-value … 

 

𝒛𝒛 

𝐻𝐻0: 𝜇𝜇 = # 

𝐻𝐻𝑎𝑎: 𝜇𝜇 </>/≠  # 

𝑧𝑧 = 𝑥̅𝑥 − 𝜇𝜇
𝜎𝜎/√𝑛𝑛
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HOW TO: Hyp Test 
for Correl. Coeff.

2)

1) 

EXAMPLE Make a 95% C.I. for the mean in each data set. 

TOPIC: CONFIDENCE INTERVALS FOR POPULATION MEAN 
C.I. Using TI-84 – Mean 

◆ To make a C.I. for the population mean using a calculator, use the 7:ZInterval or 8:TInterval function. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ሺ𝑨𝑨ሻ  

ሺ𝑩𝑩ሻ  

𝒙𝒙-values 
21.7 18.42 25.3 13.85 19.1 22.68 16.7 24.59 

 

1) If given data, enter in L1 
(    , 1:EDIT… ) 

2)          TESTS  

3) If 𝜎𝜎 Known:      7: ZInterval    
If 𝜎𝜎 Unknown:   8: TInterval 

4) If given data:      If given 𝑥𝑥ҧ, 𝑛𝑛, … : 
DATA       STATS 
σ:       σ:    or     Sx: 

List: L1      𝒙𝒙ഥ: 
Freq: 1      n: 
C-Level:      C-Level:  

HOW TO: Make a C.I. for 
Mean on TI-84 

 

(If Known) (If Unknown) (If Known) 

𝑥𝑥ҧ = 23.67, 𝜎𝜎 = 5.724, 𝑛𝑛 = 100  
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3)

         ,                 

EXAMPLE Do a Hyp. Test to see if there’s evidence 𝜇𝜇1 < 𝜇𝜇2 for 
𝛼𝛼 = 0.05 using… 

TOPIC:  TWO MEANS – UNKNOWN, UNEQUAL VARIANCES 
Two Means Hypothesis Test (𝝈𝝈 Unknown) Using a TI-84  

◆ To perform a Hyp. Test for 2 pop. means with 𝜎𝜎s unknown using a calculator, use the 2-SampTTest function. 

 
 
 
(𝑨𝑨)  
 
 
 
 
 
 

(𝑩𝑩)  

1) If given data, enter in L1, L2 
(    , 1:EDIT… ) 

2)   ,       TESTS  

    4: 2-SampTTest 

3) If given data:      If given 𝑥𝑥1ഥ , 𝑛𝑛1, … : 
DATA       STATS  
List1: L1    𝒙𝒙ഥ1: 
List2: L2  Sx1: 
Freq1: 1       n1: 
Freq2: 1   𝒙𝒙ഥ2: 
           Sx2: 
           n2: 

µ1: ≠µ2 <µ2 >µ2 
Pooled: No Yes 
Calculate Draw 
  

HOW TO: Hyp Test on TI-84  
2 means, 𝝈𝝈 unknown 

 

𝑥𝑥1ഥ = 23.75, 𝑠𝑠𝑥𝑥1 = 5.72, 𝑛𝑛1 = 150  

𝑥𝑥2̅̅ ̅ = 24.23, 𝑠𝑠𝑥𝑥2 = 4.91, 𝑛𝑛2 = 175  

𝐻𝐻0:_________   𝐻𝐻𝑎𝑎:_________ 𝑃𝑃-value: ______ 

Because 𝑃𝑃-value [ < | > ] 𝛼𝛼, we [ REJECT | FAIL TO REJECT ] 𝐻𝐻0, 
there is [ ENOUGH | NOT ENOUGH ] evidence to suggest… 

Sample Data 

Sample 1: 13.2 12.4 15.6 12.98 19.9 20.11 

Sample 2: 25.3 13.85 19.1 22.68 16.7 24.59 

 
𝐻𝐻0:_________   𝐻𝐻𝑎𝑎:_________ 𝑃𝑃-value: ______ 
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EXAMPLE Do a Hyp. Test to see if there’s evidence 𝜇𝜇1 < 𝜇𝜇2 for 
𝛼𝛼 = 0.05 using… 

TOPIC:  TWO MEANS – UNKNOWN, UNEQUAL VARIANCES 
Two Means Hypothesis Test (𝝈𝝈 Unknown) Using a TI-84  

◆ To perform a Hyp. Test for 2 pop. means with 𝜎𝜎s unknown using a calculator, use the 2-SampTTest function. 
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(    , 1:EDIT… ) 
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           Sx2: 
           n2: 
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Calculate Draw 
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𝑥𝑥1ഥ = 23.75, 𝑠𝑠𝑥𝑥1 = 5.72, 𝑛𝑛1 = 150  
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Because 𝑃𝑃-value [ < | > ] 𝛼𝛼, we [ REJECT | FAIL TO REJECT ] 𝐻𝐻0, 
there is [ ENOUGH | NOT ENOUGH ] evidence to suggest… 
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Sample 2: 25.3 13.85 19.1 22.68 16.7 24.59 
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Because 𝑃𝑃-value [ < | > ] 𝛼𝛼, we [ REJECT | FAIL TO REJECT ] 𝐻𝐻0, 
there is [ ENOUGH | NOT ENOUGH ] evidence to suggest… 

EXAMPLE 
A city’s public health dept. is investigating whether poor air quality is associated 
with an increase in asthma-related ER visits. Use the data below to find the corr. 
coeff. & test whether the correlation is statistically significant using 𝛼𝛼 = 0.01.  

TOPIC: HYPOTHESIS TEST FOR CORRELATION COEFFICIENT 
Hypothesis Test for Correlation Coefficient Using TI-84  

◆ Recall: The corr. coeff. measures strength of correlation. A hyp. test can determine if the correlation is significant. 

▪ To run a hypothesis test for the population corr. coeff. (𝜌𝜌), use the F:LinRegTTest function. 
 
 
 
 
 

  
 
 
 
 
 
 

 
 

𝐻𝐻0: 𝜌𝜌 = _____  

𝐻𝐻𝑎𝑎: 𝜌𝜌 [ ≠≠ | < | > ] ___ 

𝑟𝑟 = ________ 

𝑃𝑃-value = ________________ 

Because 𝑃𝑃-value [ < | > ] 𝛼𝛼 = 0.01, we [ REJECT | FAIL TO REJECT ] 𝐻𝐻0. So 
there is [ ENOUGH | NOT ENOUGH ] evidence to suggest there is a __________ 
linear correlation between air quality & asthma related ER visits. 

Air Quality Index vs Asthma ER Visits 

AQI 42 58 67 35 80 90 55 73 40 62 

ER 
Visits 

8 10 13 6 17 20 11 15 7 12 

 

1)   , 1:Edit…  
Enter data in L1 & L2 

2)   ,       TESTS 
F:LinRegTTest  

3) Xlist:L1 
Ylist:L2 
Freq:1 
β & ρ: ≠0 <0 >0 
Calculate 

HOW TO: Hyp. Test 
for Correl. Coeff. 

 
EXAMPLE 

A city’s public health dept. is investigating whether poor air quality is associated 
with an increase in asthma-related ER visits. Use the data below to find the corr. 
coeff. & test whether the correlation is statistically significant using 𝛼𝛼 = 0.01.  
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for Correl. Coeff. 
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HOW TO: Hyp. Test 
for Correl. Coeff. 

 

Enter data in      & 

EXAMPLE 
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◆ Recall: The corr. coeff. measures strength of correlation. A hyp. test can determine if the correlation is significant. 

▪ To run a hypothesis test for the population corr. coeff. (𝜌𝜌), use the F:LinRegTTest function. 
 
 
 
 
 

  
 
 
 
 
 
 

 
 

𝐻𝐻0: 𝜌𝜌 = _____  

𝐻𝐻𝑎𝑎: 𝜌𝜌 [ ≠≠ | < | > ] ___ 

𝑟𝑟 = ________ 

𝑃𝑃-value = ________________ 

Because 𝑃𝑃-value [ < | > ] 𝛼𝛼 = 0.01, we [ REJECT | FAIL TO REJECT ] 𝐻𝐻0. So 
there is [ ENOUGH | NOT ENOUGH ] evidence to suggest there is a __________ 
linear correlation between air quality & asthma related ER visits. 

Air Quality Index vs Asthma ER Visits 

AQI 42 58 67 35 80 90 55 73 40 62 

ER 
Visits 

8 10 13 6 17 20 11 15 7 12 

 

1)   , 1:Edit…  
Enter data in L1 & L2 

2)   ,       TESTS 
F:LinRegTTest  

3) Xlist:L1 
Ylist:L2 
Freq:1 
β & ρ: ≠0 <0 >0 
Calculate 

HOW TO: Hyp. Test 
for Correl. Coeff. 

 

EXAMPLE 
A city’s public health dept. is investigating whether poor air quality is associated 
with an increase in asthma-related ER visits. Use the data below to find the corr. 
coeff. & test whether the correlation is statistically significant using 𝛼𝛼 = 0.01.  

TOPIC: HYPOTHESIS TEST FOR CORRELATION COEFFICIENT 
Hypothesis Test for Correlation Coefficient Using TI-84  

◆ Recall: The corr. coeff. measures strength of correlation. A hyp. test can determine if the correlation is significant. 

▪ To run a hypothesis test for the population corr. coeff. (𝜌𝜌), use the F:LinRegTTest function. 
 
 
 
 
 

  
 
 
 
 
 
 

 
 

𝐻𝐻0: 𝜌𝜌 = _____  

𝐻𝐻𝑎𝑎: 𝜌𝜌 [ ≠≠ | < | > ] ___ 

𝑟𝑟 = ________ 

𝑃𝑃-value = ________________ 

Because 𝑃𝑃-value [ < | > ] 𝛼𝛼 = 0.01, we [ REJECT | FAIL TO REJECT ] 𝐻𝐻0. So 
there is [ ENOUGH | NOT ENOUGH ] evidence to suggest there is a __________ 
linear correlation between air quality & asthma related ER visits. 

Air Quality Index vs Asthma ER Visits 

AQI 42 58 67 35 80 90 55 73 40 62 

ER 
Visits 

8 10 13 6 17 20 11 15 7 12 

 

1)   , 1:Edit…  
Enter data in L1 & L2 

2)   ,       TESTS 
F:LinRegTTest  

3) Xlist:L1 
Ylist:L2 
Freq:1 
β & ρ: ≠0 <0 >0 
Calculate 

HOW TO: Hyp. Test 
for Correl. Coeff. 
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HOW TO: Hyp. Test 
for Correl. Coeff. 

 



TOPIC: HYPOTHESIS TEST FOR CORRELATION COEFFICIENT

PRACTICE

An economist wonders if the inflation rate is linearly correlated with the unemployment rate and is looking to use the 
results of their analysis for further study. They take a random sample of recent months and record the unemployment 
rate and inflation rate. They find                and run a hypothesis test, getting a    -value of 0.35. Interpret the value of 
and the results of the test.

PRACTICE 
An economist wonders if the inflation rate is linearly correlated with the unemployment rate and is looking to use the 
results of their analysis for further study. They take a random sample of recent months and record the 
unemployment rate and inflation rate. They find 𝑟𝑟 = 0.23 and run a hypothesis test, getting a 𝑃𝑃-value of 0.35. 
Interpret the value of 𝑟𝑟 and the results of the test.  
 

EXAMPLE   
A psychologist is interested in whether increased time spent on hobbies 
reduces reported stress level, so she surveys 15 adults and gets the 
approximate time spent (in hours) per week on hobbies and has them rate 
their stress level (out of 10), receiving the following results: 

TOPIC: HYPOTHESIS TEST FOR CORRELATION COEFFICIENT 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

Hobbies vs Stress Level 

Hobbies 5 10 8 9 7 5 8 7 4 6 5 4 8 9 6 

Stress 8 2 5 3 5 6 4 6 9 7 8 10 3 5 7 

 

((𝐴𝐴) Find 𝑟𝑟 and interpret.  

((𝐵𝐵) Perform a hypothesis test for 𝜌𝜌 with a significance level of 0.05. 

Because 𝑃𝑃-value [ < | > ] 𝛼𝛼, we [ REJECT | FAIL TO REJECT ] 𝐻𝐻0. So there is 
[ ENOUGH | NOT ENOUGH ] evidence to suggest there is a __________ 
linear correlation between time spent on hobbies & reported stress level. 

𝐻𝐻0:_________   𝐻𝐻𝑎𝑎:_________ 𝑃𝑃-value: ______ 

1)   , 1:Edit…  
Enter data in L1 & L2 

2)   ,       TESTS 
F:LinRegTTest  

3) Xlist:L1 
Ylist:L2 
Freq:1 
β & ρ: ≠0 <0 >0 
Calculate 

HOW TO: Hyp. Test 
for Correl. Coeff. 

 

PRACTICE 
An economist wonders if the inflation rate is linearly correlated with the unemployment rate and is looking to use the 
results of their analysis for further study. They take a random sample of recent months and record the 
unemployment rate and inflation rate. They find 𝑟𝑟 = 0.23 and run a hypothesis test, getting a 𝑃𝑃-value of 0.35. 
Interpret the value of 𝑟𝑟 and the results of the test.  
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•	Left BagEXAMPLE

A psychologist is interested in whether increased time spent on hobbies reduces 
reported stress level, so she surveys 15 adults and gets the approximate time spent 
(in hours) per week on hobbies and has them rate their stress level (out of 10), 
receiving the following results:

HOW TO: Hyp Test 
for Correl. Coeff.

2)

1) 

EXAMPLE Make a 95% C.I. for the mean in each data set. 

TOPIC: CONFIDENCE INTERVALS FOR POPULATION MEAN 
C.I. Using TI-84 – Mean 

◆ To make a C.I. for the population mean using a calculator, use the 7:ZInterval or 8:TInterval function. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ሺ𝑨𝑨ሻ  

ሺ𝑩𝑩ሻ  

𝒙𝒙-values 
21.7 18.42 25.3 13.85 19.1 22.68 16.7 24.59 

 

1) If given data, enter in L1 
(    , 1:EDIT… ) 

2)          TESTS  

3) If 𝜎𝜎 Known:      7: ZInterval    
If 𝜎𝜎 Unknown:   8: TInterval 

4) If given data:      If given 𝑥𝑥ҧ, 𝑛𝑛, … : 
DATA       STATS 
σ:       σ:    or     Sx: 

List: L1      𝒙𝒙ഥ: 
Freq: 1      n: 
C-Level:      C-Level:  

HOW TO: Make a C.I. for 
Mean on TI-84 
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3)

         ,                 

EXAMPLE Do a Hyp. Test to see if there’s evidence 𝜇𝜇1 < 𝜇𝜇2 for 
𝛼𝛼 = 0.05 using… 

TOPIC:  TWO MEANS – UNKNOWN, UNEQUAL VARIANCES 
Two Means Hypothesis Test (𝝈𝝈 Unknown) Using a TI-84  

◆ To perform a Hyp. Test for 2 pop. means with 𝜎𝜎s unknown using a calculator, use the 2-SampTTest function. 

 
 
 
(𝑨𝑨)  
 
 
 
 
 
 

(𝑩𝑩)  

1) If given data, enter in L1, L2 
(    , 1:EDIT… ) 

2)   ,       TESTS  

    4: 2-SampTTest 

3) If given data:      If given 𝑥𝑥1ഥ , 𝑛𝑛1, … : 
DATA       STATS  
List1: L1    𝒙𝒙ഥ1: 
List2: L2  Sx1: 
Freq1: 1       n1: 
Freq2: 1   𝒙𝒙ഥ2: 
           Sx2: 
           n2: 

µ1: ≠µ2 <µ2 >µ2 
Pooled: No Yes 
Calculate Draw 
  

HOW TO: Hyp Test on TI-84  
2 means, 𝝈𝝈 unknown 

 

𝑥𝑥1ഥ = 23.75, 𝑠𝑠𝑥𝑥1 = 5.72, 𝑛𝑛1 = 150  
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𝐻𝐻0:_________   𝐻𝐻𝑎𝑎:_________ 𝑃𝑃-value: ______ 

Because 𝑃𝑃-value [ < | > ] 𝛼𝛼, we [ REJECT | FAIL TO REJECT ] 𝐻𝐻0, 
there is [ ENOUGH | NOT ENOUGH ] evidence to suggest… 
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Sample 1: 13.2 12.4 15.6 12.98 19.9 20.11 
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◆ To perform a Hyp. Test for 2 pop. means with 𝜎𝜎s unknown using a calculator, use the 2-SampTTest function. 
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EXAMPLE 
A city’s public health dept. is investigating whether poor air quality is associated 
with an increase in asthma-related ER visits. Use the data below to find the corr. 
coeff. & test whether the correlation is statistically significant using 𝛼𝛼 = 0.01.  

TOPIC: HYPOTHESIS TEST FOR CORRELATION COEFFICIENT 
Hypothesis Test for Correlation Coefficient Using TI-84  

◆ Recall: The corr. coeff. measures strength of correlation. A hyp. test can determine if the correlation is significant. 

▪ To run a hypothesis test for the population corr. coeff. (𝜌𝜌), use the F:LinRegTTest function. 
 
 
 
 
 

  
 
 
 
 
 
 

 
 

𝐻𝐻0: 𝜌𝜌 = _____  

𝐻𝐻𝑎𝑎: 𝜌𝜌 [ ≠≠ | < | > ] ___ 

𝑟𝑟 = ________ 
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Because 𝑃𝑃-value [ < | > ] 𝛼𝛼 = 0.01, we [ REJECT | FAIL TO REJECT ] 𝐻𝐻0. So 
there is [ ENOUGH | NOT ENOUGH ] evidence to suggest there is a __________ 
linear correlation between air quality & asthma related ER visits. 

Air Quality Index vs Asthma ER Visits 

AQI 42 58 67 35 80 90 55 73 40 62 

ER 
Visits 

8 10 13 6 17 20 11 15 7 12 

 

1)   , 1:Edit…  
Enter data in L1 & L2 

2)   ,       TESTS 
F:LinRegTTest  

3) Xlist:L1 
Ylist:L2 
Freq:1 
β & ρ: ≠0 <0 >0 
Calculate 
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HOW TO: Hyp. Test 
for Correl. Coeff. 

 

Relevant Letters 
 
(𝑨𝑨)   (𝑩𝑩)    
 
(𝑪𝑪)   (𝑫𝑫)     
 
(𝑬𝑬)   (𝑭𝑭)  
 
 
Topic 2 Page 9 – 10, 12 – 13 
 
[0,5]  
 
[0,6]  
 
[0,3]  
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[4,10]  
 
[0, 4]  
 
 
Topic 3 Page 2 
 
[0,10]  
 
 
Topic 5 Page 2, 3, 4 
 
[2,5]  
 
[4,9]  
 
[0,1]  
 
[2, 4]   

Find    and interpret.

PRACTICE 
An economist wonders if the inflation rate is linearly correlated with the unemployment rate and is looking to use the 
results of their analysis for further study. They take a random sample of recent months and record the 
unemployment rate and inflation rate. They find 𝑟𝑟 = 0.23 and run a hypothesis test, getting a 𝑃𝑃-value of 0.35. 
Interpret the value of 𝑟𝑟 and the results of the test.  
 

EXAMPLE   
A psychologist is interested in whether increased time spent on hobbies 
reduces reported stress level, so she surveys 15 adults and gets the 
approximate time spent (in hours) per week on hobbies and has them rate 
their stress level (out of 10), receiving the following results: 

TOPIC: HYPOTHESIS TEST FOR CORRELATION COEFFICIENT 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

Hobbies vs Stress Level 

Hobbies 5 10 8 9 7 5 8 7 4 6 5 4 8 9 6 

Stress 8 2 5 3 5 6 4 6 9 7 8 10 3 5 7 

 

((𝐴𝐴) Find 𝑟𝑟 and interpret.  

((𝐵𝐵) Perform a hypothesis test for 𝜌𝜌 with a significance level of 0.05. 

Because 𝑃𝑃-value [ < | > ] 𝛼𝛼, we [ REJECT | FAIL TO REJECT ] 𝐻𝐻0. So there is 
[ ENOUGH | NOT ENOUGH ] evidence to suggest there is a __________ 
linear correlation between time spent on hobbies & reported stress level. 

𝐻𝐻0:_________   𝐻𝐻𝑎𝑎:_________ 𝑃𝑃-value: ______ 

1)   , 1:Edit…  
Enter data in L1 & L2 

2)   ,       TESTS 
F:LinRegTTest  

3) Xlist:L1 
Ylist:L2 
Freq:1 
β & ρ: ≠0 <0 >0 
Calculate 

HOW TO: Hyp. Test 
for Correl. Coeff. 

 

Hobbies vs Stress Level

Hobbies 5 10 8 9 7 5 8 7 4 6 5 4 8 9 6

Stress 8 2 5 3 5 6 4 6 9 7 8 10 3 5 7

Relevant Letters 
 
(𝑨𝑨)   (𝑩𝑩)    
 
(𝑪𝑪)   (𝑫𝑫)     
 
(𝑬𝑬)   (𝑭𝑭)  
 
 
Topic 2 Page 9 – 10, 12 – 13 
 
[0,5]  
 
[0,6]  
 
[0,3]  
 
[1,5]  
 
[4,10]  
 
[0, 4]  
 
 
Topic 3 Page 2 
 
[0,10]  
 
 
Topic 5 Page 2, 3, 4 
 
[2,5]  
 
[4,9]  
 
[0,1]  
 
[2, 4]   

Perform a hypothesis test for     with a significance level of 0.05.

PRACTICE 
An economist wonders if the inflation rate is linearly correlated with the unemployment rate and is looking to use the 
results of their analysis for further study. They take a random sample of recent months and record the 
unemployment rate and inflation rate. They find 𝑟𝑟 = 0.23 and run a hypothesis test, getting a 𝑃𝑃-value of 0.35. 
Interpret the value of 𝑟𝑟 and the results of the test.  
 

EXAMPLE   
A psychologist is interested in whether increased time spent on hobbies 
reduces reported stress level, so she surveys 15 adults and gets the 
approximate time spent (in hours) per week on hobbies and has them rate 
their stress level (out of 10), receiving the following results: 

TOPIC: HYPOTHESIS TEST FOR CORRELATION COEFFICIENT 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

Hobbies vs Stress Level 

Hobbies 5 10 8 9 7 5 8 7 4 6 5 4 8 9 6 

Stress 8 2 5 3 5 6 4 6 9 7 8 10 3 5 7 

 

((𝐴𝐴) Find 𝑟𝑟 and interpret.  

((𝐵𝐵) Perform a hypothesis test for 𝜌𝜌 with a significance level of 0.05. 

Because 𝑃𝑃-value [ < | > ] 𝛼𝛼, we [ REJECT | FAIL TO REJECT ] 𝐻𝐻0. So there is 
[ ENOUGH | NOT ENOUGH ] evidence to suggest there is a __________ 
linear correlation between time spent on hobbies & reported stress level. 

𝐻𝐻0:_________   𝐻𝐻𝑎𝑎:_________ 𝑃𝑃-value: ______ 

1)   , 1:Edit…  
Enter data in L1 & L2 

2)   ,       TESTS 
F:LinRegTTest  

3) Xlist:L1 
Ylist:L2 
Freq:1 
β & ρ: ≠0 <0 >0 
Calculate 

HOW TO: Hyp. Test 
for Correl. Coeff. 

 

PRACTICE 
An economist wonders if the inflation rate is linearly correlated with the unemployment rate and is looking to use the 
results of their analysis for further study. They take a random sample of recent months and record the 
unemployment rate and inflation rate. They find 𝑟𝑟 = 0.23 and run a hypothesis test, getting a 𝑃𝑃-value of 0.35. 
Interpret the value of 𝑟𝑟 and the results of the test.  
 

EXAMPLE   
A psychologist is interested in whether increased time spent on hobbies 
reduces reported stress level, so she surveys 15 adults and gets the 
approximate time spent (in hours) per week on hobbies and has them rate 
their stress level (out of 10), receiving the following results: 

TOPIC: HYPOTHESIS TEST FOR CORRELATION COEFFICIENT 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

Hobbies vs Stress Level 

Hobbies 5 10 8 9 7 5 8 7 4 6 5 4 8 9 6 

Stress 8 2 5 3 5 6 4 6 9 7 8 10 3 5 7 

 

((𝐴𝐴) Find 𝑟𝑟 and interpret.  

((𝐵𝐵) Perform a hypothesis test for 𝜌𝜌 with a significance level of 0.05. 

Because 𝑃𝑃-value [ < | > ] 𝛼𝛼, we [ REJECT | FAIL TO REJECT ] 𝐻𝐻0. So there is 
[ ENOUGH | NOT ENOUGH ] evidence to suggest there is a __________ 
linear correlation between time spent on hobbies & reported stress level. 

𝐻𝐻0:_________   𝐻𝐻𝑎𝑎:_________ 𝑃𝑃-value: ______ 

1)   , 1:Edit…  
Enter data in L1 & L2 

2)   ,       TESTS 
F:LinRegTTest  

3) Xlist:L1 
Ylist:L2 
Freq:1 
β & ρ: ≠0 <0 >0 
Calculate 

HOW TO: Hyp. Test 
for Correl. Coeff. 

 

Because    -value [ < | > ]    , we [ REJECT | FAIL TO REJECT ]     . 
So there is [ ENOUGH | NOT ENOUGH ] evidence to suggest there is a _________ 
linear correlation between time spent on hobbies & reported stress level.

Hypoth. Tests Goodness of Fit Tests Recall New 

EXAMPLE 

You roll a 6-sided die 60 times and list the observed frequencies in 
the table. Determine if this die is fair by testing the goodness of fit 
of the die rolls with a uniform distribution. Use 𝛼𝛼 = 0.05 
 

 
Goodness of Fit Test 

◆ Use a Goodness of Fit test to determine if __________ frequencies match “claimed” frequencies in a distribution. 

▪ Instead of testing just one parameter, you’ll test the frequencies for ________ categories. 

 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

𝝌𝝌𝟐𝟐 

𝑃𝑃-value = Area "beyond" 𝜒𝜒2 

𝑃𝑃-value = _______ 

𝐻𝐻0: observed frequencies match claimed distribution 

𝐻𝐻𝑎𝑎: observed frequencies DO NOT match claimed distribution, i.e  
      at least ______ of the probabilities is different from claimed. 

Because 𝑃𝑃-value [ < | > ] 𝛼𝛼, we [ REJECT | FAIL TO REJECT ] 𝐻𝐻0. 

There is [ ENOUGH | NOT ENOUGH ] evidence to conclude that the observed 
frequencies do not match the claimed distribution, therefore it [ IS | IS NOT ] 
a good fit and the die __________ fair. 

Random Samples?   ☐
Observed freq. for each category? ☐
𝐸𝐸 ≥ 5 for each category?  ☐

Roll 1 2 3 4 5 6 
Frequency 13 12 1 11 14 9 

 

Random  
Samples?

𝑋𝑋 is Normal 
OR 𝑛𝑛 > 30  

☐

☐

Because 𝑃𝑃-value … 

 

𝒛𝒛 

𝐻𝐻0: 𝜇𝜇 = # 

𝐻𝐻𝑎𝑎: 𝜇𝜇 </>/≠  # 

𝑧𝑧 = 𝑥̅𝑥 − 𝜇𝜇
𝜎𝜎/√𝑛𝑛
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BIZ REG 

𝑂𝑂 = observed freq. 
𝐸𝐸 = expected freq. 
𝑛𝑛 = total sample size 
𝑘𝑘 = # of categories 𝑛𝑛 = ____  𝑘𝑘 = ____ 𝐸𝐸 = ____ 

𝜒𝜒2 = ෍
ሺ𝑂𝑂 − 𝐸𝐸ሻ2

𝐸𝐸  

If claimed prob’s same: 

𝐸𝐸 = 𝑛𝑛
𝑘𝑘 

𝜒𝜒2 =
ሺ    −   ሻ2

 +
ሺ    −10ሻ2

10 +
ሺ    −10ሻ2

10 +
ሺ    −10ሻ2

10 +
ሺ    −10ሻ2

10 +
ሺ    −10ሻ2

10  

=      
10 +

     
10 +

     
10 +

     
10 +

     
10 +

     
10 

𝑑𝑑𝑓𝑓 = 𝑘𝑘 − 1 

𝑑𝑑𝑑𝑑 = ___ 

EXAMPLE   
The graph below shows weekly study times (in hours) from a random, independent sample of 𝑁𝑁 = 100 10th-12th 
graders. Test the claim that students across these grades study on average for the same amount of time, using 𝛼𝛼 =
0.05, 𝐹𝐹 = 2.14,  Assume the population distributions are normal with approximately the same variances. 

TOPIC: ONE-WAY ANOVA 
One-Way ANOVA Test  

◆ Recall: ANOVA compares 3+ means by analyzing variance between & within groups (aka samples, treatments, levels). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Because 𝑃𝑃-value [ < | > ] 𝛼𝛼, we [ REJECT | FAIL TO REJECT ]  

𝐻𝐻0. There is [ ENOUGH | NOT ENOUGH ] evidence to suggest 

that at least one mean is significantly different. 

 

Analysis Of Variance New 

Grade 

St
ud

y 
Ti

m
e 

10 11 12 

8 

6 

4 

2 

4) 

1)  

2) 

3) 

Cr
ite

ria
 

𝐻𝐻0: All means are the same; 𝜇𝜇1 = 𝜇𝜇2 = ⋯ = 𝜇𝜇𝑘𝑘  

𝐻𝐻𝑎𝑎: At least ___ mean is _____________ from the others. 

Random Samples?  ☐
Independent Samples?  ☐

𝑑𝑑𝑓𝑓𝑛𝑛𝑛𝑛𝑛𝑛 = _______ 

𝑑𝑑𝑓𝑓𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 = _______ 

𝑃𝑃-value = _______ 

𝐹𝐹-stat = _______ 

Groups Have Approx. Norm. Dist.? ☐
Groups Have Approx. Same Variance? ☐

𝐹𝐹 = 𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣 𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏 𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔
𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣 𝑤𝑤𝑤𝑤𝑤𝑤ℎ𝑖𝑖𝑖𝑖 𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔

𝑭𝑭 

Area "beyond" 
𝐹𝐹-stat. 

𝑑𝑑𝑓𝑓𝑛𝑛𝑛𝑛𝑛𝑛 = 𝑘𝑘 − 1 
𝑑𝑑𝑓𝑓𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 = 𝑁𝑁 − 𝑘𝑘 

(𝑘𝑘 = # of groups) 
(𝑁𝑁 = # of total obs.) 

Hypoth. Tests Goodness of Fit Tests Recall New 

EXAMPLE 

You roll a 6-sided die 60 times and list the observed frequencies in 
the table. Determine if this die is fair by testing the goodness of fit 
of the die rolls with a uniform distribution. Use 𝛼𝛼 = 0.05 
 

 
Goodness of Fit Test 

◆ Use a Goodness of Fit test to determine if __________ frequencies match “claimed” frequencies in a distribution. 

▪ Instead of testing just one parameter, you’ll test the frequencies for ________ categories. 

 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

𝝌𝝌𝟐𝟐 

𝑃𝑃-value = Area "beyond" 𝜒𝜒2 

𝑃𝑃-value = _______ 

𝐻𝐻0: observed frequencies match claimed distribution 

𝐻𝐻𝑎𝑎: observed frequencies DO NOT match claimed distribution, i.e  
      at least ______ of the probabilities is different from claimed. 

Because 𝑃𝑃-value [ < | > ] 𝛼𝛼, we [ REJECT | FAIL TO REJECT ] 𝐻𝐻0. 

There is [ ENOUGH | NOT ENOUGH ] evidence to conclude that the observed 
frequencies do not match the claimed distribution, therefore it [ IS | IS NOT ] 
a good fit and the die __________ fair. 

Random Samples?   ☐
Observed freq. for each category? ☐
𝐸𝐸 ≥ 5 for each category?  ☐

Roll 1 2 3 4 5 6 
Frequency 13 12 1 11 14 9 

 

Random  
Samples?

𝑋𝑋 is Normal 
OR 𝑛𝑛 > 30  

☐

☐

Because 𝑃𝑃-value … 

 

𝒛𝒛 

𝐻𝐻0: 𝜇𝜇 = # 

𝐻𝐻𝑎𝑎: 𝜇𝜇 </>/≠  # 

𝑧𝑧 = 𝑥̅𝑥 − 𝜇𝜇
𝜎𝜎/√𝑛𝑛
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BIZ REG 

𝑂𝑂 = observed freq. 
𝐸𝐸 = expected freq. 
𝑛𝑛 = total sample size 
𝑘𝑘 = # of categories 𝑛𝑛 = ____  𝑘𝑘 = ____ 𝐸𝐸 = ____ 

𝜒𝜒2 = ෍
ሺ𝑂𝑂 − 𝐸𝐸ሻ2

𝐸𝐸  

If claimed prob’s same: 

𝐸𝐸 = 𝑛𝑛
𝑘𝑘 

𝜒𝜒2 =
ሺ    −   ሻ2

 +
ሺ    −10ሻ2

10 +
ሺ    −10ሻ2

10 +
ሺ    −10ሻ2

10 +
ሺ    −10ሻ2

10 +
ሺ    −10ሻ2

10  

=      
10 +

     
10 +

     
10 +

     
10 +

     
10 +

     
10 

𝑑𝑑𝑓𝑓 = 𝑘𝑘 − 1 

𝑑𝑑𝑑𝑑 = ___ 

PRACTICE 
An economist wonders if the inflation rate is linearly correlated with the unemployment rate and is looking to use the 
results of their analysis for further study. They take a random sample of recent months and record the 
unemployment rate and inflation rate. They find 𝑟𝑟 = 0.23 and run a hypothesis test, getting a 𝑃𝑃-value of 0.35. 
Interpret the value of 𝑟𝑟 and the results of the test.  
 

EXAMPLE   
A psychologist is interested in whether increased time spent on hobbies 
reduces reported stress level, so she surveys 15 adults and gets the 
approximate time spent (in hours) per week on hobbies and has them rate 
their stress level (out of 10), receiving the following results: 

TOPIC: HYPOTHESIS TEST FOR CORRELATION COEFFICIENT 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

Hobbies vs Stress Level 

Hobbies 5 10 8 9 7 5 8 7 4 6 5 4 8 9 6 

Stress 8 2 5 3 5 6 4 6 9 7 8 10 3 5 7 

 

((𝐴𝐴) Find 𝑟𝑟 and interpret.  

((𝐵𝐵) Perform a hypothesis test for 𝜌𝜌 with a significance level of 0.05. 

Because 𝑃𝑃-value [ < | > ] 𝛼𝛼, we [ REJECT | FAIL TO REJECT ] 𝐻𝐻0. So there is 
[ ENOUGH | NOT ENOUGH ] evidence to suggest there is a __________ 
linear correlation between time spent on hobbies & reported stress level. 

𝐻𝐻0:_________   𝐻𝐻𝑎𝑎:_________ 𝑃𝑃-value: ______ 

1)   , 1:Edit…  
Enter data in L1 & L2 

2)   ,       TESTS 
F:LinRegTTest  

3) Xlist:L1 
Ylist:L2 
Freq:1 
β & ρ: ≠0 <0 >0 
Calculate 

HOW TO: Hyp. Test 
for Correl. Coeff. 

 



TOPIC: HYPOTHESIS TEST FOR CORRELATION COEFFICIENT

•	Left BagEXAMPLE

An HR manager is interested in whether the length of training (in days) an employee 
receives impacts the score they receive on their first performance review (out of 10). 
They collect the following data:

HOW TO: Hyp Test 
for Correl. Coeff.

2)

1) 

EXAMPLE Make a 95% C.I. for the mean in each data set. 

TOPIC: CONFIDENCE INTERVALS FOR POPULATION MEAN 
C.I. Using TI-84 – Mean 

◆ To make a C.I. for the population mean using a calculator, use the 7:ZInterval or 8:TInterval function. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ሺ𝑨𝑨ሻ  

ሺ𝑩𝑩ሻ  

𝒙𝒙-values 
21.7 18.42 25.3 13.85 19.1 22.68 16.7 24.59 

 

1) If given data, enter in L1 
(    , 1:EDIT… ) 

2)          TESTS  

3) If 𝜎𝜎 Known:      7: ZInterval    
If 𝜎𝜎 Unknown:   8: TInterval 

4) If given data:      If given 𝑥𝑥ҧ, 𝑛𝑛, … : 
DATA       STATS 
σ:       σ:    or     Sx: 

List: L1      𝒙𝒙ഥ: 
Freq: 1      n: 
C-Level:      C-Level:  

HOW TO: Make a C.I. for 
Mean on TI-84 

 

(If Known) (If Unknown) (If Known) 

𝑥𝑥ҧ = 23.67, 𝜎𝜎 = 5.724, 𝑛𝑛 = 100  

EXAMPLE Make a 95% C.I. for the mean in each data set. 

TOPIC: CONFIDENCE INTERVALS FOR POPULATION MEAN 
C.I. Using TI-84 – Mean 

◆ To make a C.I. for the population mean using a calculator, use the 7:ZInterval or 8:TInterval function. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ሺ𝑨𝑨ሻ  

ሺ𝑩𝑩ሻ  

𝒙𝒙-values 
21.7 18.42 25.3 13.85 19.1 22.68 16.7 24.59 

 

1) If given data, enter in L1 
(    , 1:EDIT… ) 

2)          TESTS  

3) If 𝜎𝜎 Known:      7: ZInterval    
If 𝜎𝜎 Unknown:   8: TInterval 

4) If given data:      If given 𝑥𝑥ҧ, 𝑛𝑛, … : 
DATA       STATS 
σ:       σ:    or     Sx: 

List: L1      𝒙𝒙ഥ: 
Freq: 1      n: 
C-Level:      C-Level:  

HOW TO: Make a C.I. for 
Mean on TI-84 

 

(If Known) (If Unknown) (If Known) 

𝑥𝑥ҧ = 23.67, 𝜎𝜎 = 5.724, 𝑛𝑛 = 100  

3)

         ,                 

EXAMPLE Do a Hyp. Test to see if there’s evidence 𝜇𝜇1 < 𝜇𝜇2 for 
𝛼𝛼 = 0.05 using… 

TOPIC:  TWO MEANS – UNKNOWN, UNEQUAL VARIANCES 
Two Means Hypothesis Test (𝝈𝝈 Unknown) Using a TI-84  

◆ To perform a Hyp. Test for 2 pop. means with 𝜎𝜎s unknown using a calculator, use the 2-SampTTest function. 

 
 
 
(𝑨𝑨)  
 
 
 
 
 
 

(𝑩𝑩)  

1) If given data, enter in L1, L2 
(    , 1:EDIT… ) 

2)   ,       TESTS  

    4: 2-SampTTest 

3) If given data:      If given 𝑥𝑥1ഥ , 𝑛𝑛1, … : 
DATA       STATS  
List1: L1    𝒙𝒙ഥ1: 
List2: L2  Sx1: 
Freq1: 1       n1: 
Freq2: 1   𝒙𝒙ഥ2: 
           Sx2: 
           n2: 

µ1: ≠µ2 <µ2 >µ2 
Pooled: No Yes 
Calculate Draw 
  

HOW TO: Hyp Test on TI-84  
2 means, 𝝈𝝈 unknown 

 

𝑥𝑥1ഥ = 23.75, 𝑠𝑠𝑥𝑥1 = 5.72, 𝑛𝑛1 = 150  

𝑥𝑥2̅̅ ̅ = 24.23, 𝑠𝑠𝑥𝑥2 = 4.91, 𝑛𝑛2 = 175  

𝐻𝐻0:_________   𝐻𝐻𝑎𝑎:_________ 𝑃𝑃-value: ______ 

Because 𝑃𝑃-value [ < | > ] 𝛼𝛼, we [ REJECT | FAIL TO REJECT ] 𝐻𝐻0, 
there is [ ENOUGH | NOT ENOUGH ] evidence to suggest… 

Sample Data 

Sample 1: 13.2 12.4 15.6 12.98 19.9 20.11 

Sample 2: 25.3 13.85 19.1 22.68 16.7 24.59 

 
𝐻𝐻0:_________   𝐻𝐻𝑎𝑎:_________ 𝑃𝑃-value: ______ 

Because 𝑃𝑃-value [ < | > ] 𝛼𝛼, we [ REJECT | FAIL TO REJECT ] 𝐻𝐻0, 
there is [ ENOUGH | NOT ENOUGH ] evidence to suggest… 

EXAMPLE Do a Hyp. Test to see if there’s evidence 𝜇𝜇1 < 𝜇𝜇2 for 
𝛼𝛼 = 0.05 using… 

TOPIC:  TWO MEANS – UNKNOWN, UNEQUAL VARIANCES 
Two Means Hypothesis Test (𝝈𝝈 Unknown) Using a TI-84  

◆ To perform a Hyp. Test for 2 pop. means with 𝜎𝜎s unknown using a calculator, use the 2-SampTTest function. 

 
 
 
(𝑨𝑨)  
 
 
 
 
 
 

(𝑩𝑩)  

1) If given data, enter in L1, L2 
(    , 1:EDIT… ) 

2)   ,       TESTS  

    4: 2-SampTTest 

3) If given data:      If given 𝑥𝑥1ഥ , 𝑛𝑛1, … : 
DATA       STATS  
List1: L1    𝒙𝒙ഥ1: 
List2: L2  Sx1: 
Freq1: 1       n1: 
Freq2: 1   𝒙𝒙ഥ2: 
           Sx2: 
           n2: 

µ1: ≠µ2 <µ2 >µ2 
Pooled: No Yes 
Calculate Draw 
  

HOW TO: Hyp Test on TI-84  
2 means, 𝝈𝝈 unknown 

 

𝑥𝑥1ഥ = 23.75, 𝑠𝑠𝑥𝑥1 = 5.72, 𝑛𝑛1 = 150  

𝑥𝑥2̅̅ ̅ = 24.23, 𝑠𝑠𝑥𝑥2 = 4.91, 𝑛𝑛2 = 175  

𝐻𝐻0:_________   𝐻𝐻𝑎𝑎:_________ 𝑃𝑃-value: ______ 

Because 𝑃𝑃-value [ < | > ] 𝛼𝛼, we [ REJECT | FAIL TO REJECT ] 𝐻𝐻0, 
there is [ ENOUGH | NOT ENOUGH ] evidence to suggest… 

Sample Data 

Sample 1: 13.2 12.4 15.6 12.98 19.9 20.11 

Sample 2: 25.3 13.85 19.1 22.68 16.7 24.59 

 
𝐻𝐻0:_________   𝐻𝐻𝑎𝑎:_________ 𝑃𝑃-value: ______ 

Because 𝑃𝑃-value [ < | > ] 𝛼𝛼, we [ REJECT | FAIL TO REJECT ] 𝐻𝐻0, 
there is [ ENOUGH | NOT ENOUGH ] evidence to suggest… 

EXAMPLE 
A city’s public health dept. is investigating whether poor air quality is associated 
with an increase in asthma-related ER visits. Use the data below to find the corr. 
coeff. & test whether the correlation is statistically significant using 𝛼𝛼 = 0.01.  

TOPIC: HYPOTHESIS TEST FOR CORRELATION COEFFICIENT 
Hypothesis Test for Correlation Coefficient Using TI-84  

◆ Recall: The corr. coeff. measures strength of correlation. A hyp. test can determine if the correlation is significant. 

▪ To run a hypothesis test for the population corr. coeff. (𝜌𝜌), use the F:LinRegTTest function. 
 
 
 
 
 

  
 
 
 
 
 
 

 
 

𝐻𝐻0: 𝜌𝜌 = _____  

𝐻𝐻𝑎𝑎: 𝜌𝜌 [ ≠≠ | < | > ] ___ 

𝑟𝑟 = ________ 

𝑃𝑃-value = ________________ 

Because 𝑃𝑃-value [ < | > ] 𝛼𝛼 = 0.01, we [ REJECT | FAIL TO REJECT ] 𝐻𝐻0. So 
there is [ ENOUGH | NOT ENOUGH ] evidence to suggest there is a __________ 
linear correlation between air quality & asthma related ER visits. 

Air Quality Index vs Asthma ER Visits 

AQI 42 58 67 35 80 90 55 73 40 62 

ER 
Visits 

8 10 13 6 17 20 11 15 7 12 

 

1)   , 1:Edit…  
Enter data in L1 & L2 

2)   ,       TESTS 
F:LinRegTTest  

3) Xlist:L1 
Ylist:L2 
Freq:1 
β & ρ: ≠0 <0 >0 
Calculate 

HOW TO: Hyp. Test 
for Correl. Coeff. 

 
EXAMPLE 

A city’s public health dept. is investigating whether poor air quality is associated 
with an increase in asthma-related ER visits. Use the data below to find the corr. 
coeff. & test whether the correlation is statistically significant using 𝛼𝛼 = 0.01.  

TOPIC: HYPOTHESIS TEST FOR CORRELATION COEFFICIENT 
Hypothesis Test for Correlation Coefficient Using TI-84  

◆ Recall: The corr. coeff. measures strength of correlation. A hyp. test can determine if the correlation is significant. 

▪ To run a hypothesis test for the population corr. coeff. (𝜌𝜌), use the F:LinRegTTest function. 
 
 
 
 
 

  
 
 
 
 
 
 

 
 

𝐻𝐻0: 𝜌𝜌 = _____  

𝐻𝐻𝑎𝑎: 𝜌𝜌 [ ≠≠ | < | > ] ___ 

𝑟𝑟 = ________ 

𝑃𝑃-value = ________________ 

Because 𝑃𝑃-value [ < | > ] 𝛼𝛼 = 0.01, we [ REJECT | FAIL TO REJECT ] 𝐻𝐻0. So 
there is [ ENOUGH | NOT ENOUGH ] evidence to suggest there is a __________ 
linear correlation between air quality & asthma related ER visits. 

Air Quality Index vs Asthma ER Visits 

AQI 42 58 67 35 80 90 55 73 40 62 

ER 
Visits 

8 10 13 6 17 20 11 15 7 12 

 

1)   , 1:Edit…  
Enter data in L1 & L2 

2)   ,       TESTS 
F:LinRegTTest  

3) Xlist:L1 
Ylist:L2 
Freq:1 
β & ρ: ≠0 <0 >0 
Calculate 

HOW TO: Hyp. Test 
for Correl. Coeff. 

 

EXAMPLE 
A city’s public health dept. is investigating whether poor air quality is associated 
with an increase in asthma-related ER visits. Use the data below to find the corr. 
coeff. & test whether the correlation is statistically significant using 𝛼𝛼 = 0.01.  

TOPIC: HYPOTHESIS TEST FOR CORRELATION COEFFICIENT 
Hypothesis Test for Correlation Coefficient Using TI-84  

◆ Recall: The corr. coeff. measures strength of correlation. A hyp. test can determine if the correlation is significant. 

▪ To run a hypothesis test for the population corr. coeff. (𝜌𝜌), use the F:LinRegTTest function. 
 
 
 
 
 

  
 
 
 
 
 
 

 
 

𝐻𝐻0: 𝜌𝜌 = _____  

𝐻𝐻𝑎𝑎: 𝜌𝜌 [ ≠≠ | < | > ] ___ 

𝑟𝑟 = ________ 

𝑃𝑃-value = ________________ 

Because 𝑃𝑃-value [ < | > ] 𝛼𝛼 = 0.01, we [ REJECT | FAIL TO REJECT ] 𝐻𝐻0. So 
there is [ ENOUGH | NOT ENOUGH ] evidence to suggest there is a __________ 
linear correlation between air quality & asthma related ER visits. 

Air Quality Index vs Asthma ER Visits 

AQI 42 58 67 35 80 90 55 73 40 62 

ER 
Visits 

8 10 13 6 17 20 11 15 7 12 

 

1)   , 1:Edit…  
Enter data in L1 & L2 

2)   ,       TESTS 
F:LinRegTTest  

3) Xlist:L1 
Ylist:L2 
Freq:1 
β & ρ: ≠0 <0 >0 
Calculate 

HOW TO: Hyp. Test 
for Correl. Coeff. 

 

EXAMPLE 
A city’s public health dept. is investigating whether poor air quality is associated 
with an increase in asthma-related ER visits. Use the data below to find the corr. 
coeff. & test whether the correlation is statistically significant using 𝛼𝛼 = 0.01.  

TOPIC: HYPOTHESIS TEST FOR CORRELATION COEFFICIENT 
Hypothesis Test for Correlation Coefficient Using TI-84  

◆ Recall: The corr. coeff. measures strength of correlation. A hyp. test can determine if the correlation is significant. 

▪ To run a hypothesis test for the population corr. coeff. (𝜌𝜌), use the F:LinRegTTest function. 
 
 
 
 
 

  
 
 
 
 
 
 

 
 

𝐻𝐻0: 𝜌𝜌 = _____  

𝐻𝐻𝑎𝑎: 𝜌𝜌 [ ≠≠ | < | > ] ___ 

𝑟𝑟 = ________ 

𝑃𝑃-value = ________________ 

Because 𝑃𝑃-value [ < | > ] 𝛼𝛼 = 0.01, we [ REJECT | FAIL TO REJECT ] 𝐻𝐻0. So 
there is [ ENOUGH | NOT ENOUGH ] evidence to suggest there is a __________ 
linear correlation between air quality & asthma related ER visits. 

Air Quality Index vs Asthma ER Visits 

AQI 42 58 67 35 80 90 55 73 40 62 

ER 
Visits 

8 10 13 6 17 20 11 15 7 12 

 

1)   , 1:Edit…  
Enter data in L1 & L2 

2)   ,       TESTS 
F:LinRegTTest  

3) Xlist:L1 
Ylist:L2 
Freq:1 
β & ρ: ≠0 <0 >0 
Calculate 

HOW TO: Hyp. Test 
for Correl. Coeff. 

 
EXAMPLE 

A city’s public health dept. is investigating whether poor air quality is associated 
with an increase in asthma-related ER visits. Use the data below to find the corr. 
coeff. & test whether the correlation is statistically significant using 𝛼𝛼 = 0.01.  

TOPIC: HYPOTHESIS TEST FOR CORRELATION COEFFICIENT 
Hypothesis Test for Correlation Coefficient Using TI-84  

◆ Recall: The corr. coeff. measures strength of correlation. A hyp. test can determine if the correlation is significant. 

▪ To run a hypothesis test for the population corr. coeff. (𝜌𝜌), use the F:LinRegTTest function. 
 
 
 
 
 

  
 
 
 
 
 
 

 
 

𝐻𝐻0: 𝜌𝜌 = _____  

𝐻𝐻𝑎𝑎: 𝜌𝜌 [ ≠≠ | < | > ] ___ 

𝑟𝑟 = ________ 

𝑃𝑃-value = ________________ 

Because 𝑃𝑃-value [ < | > ] 𝛼𝛼 = 0.01, we [ REJECT | FAIL TO REJECT ] 𝐻𝐻0. So 
there is [ ENOUGH | NOT ENOUGH ] evidence to suggest there is a __________ 
linear correlation between air quality & asthma related ER visits. 

Air Quality Index vs Asthma ER Visits 

AQI 42 58 67 35 80 90 55 73 40 62 

ER 
Visits 

8 10 13 6 17 20 11 15 7 12 

 

1)   , 1:Edit…  
Enter data in L1 & L2 

2)   ,       TESTS 
F:LinRegTTest  

3) Xlist:L1 
Ylist:L2 
Freq:1 
β & ρ: ≠0 <0 >0 
Calculate 

HOW TO: Hyp. Test 
for Correl. Coeff. 

 

Enter data in      & 

EXAMPLE 
A city’s public health dept. is investigating whether poor air quality is associated 
with an increase in asthma-related ER visits. Use the data below to find the corr. 
coeff. & test whether the correlation is statistically significant using 𝛼𝛼 = 0.01.  

TOPIC: HYPOTHESIS TEST FOR CORRELATION COEFFICIENT 
Hypothesis Test for Correlation Coefficient Using TI-84  

◆ Recall: The corr. coeff. measures strength of correlation. A hyp. test can determine if the correlation is significant. 

▪ To run a hypothesis test for the population corr. coeff. (𝜌𝜌), use the F:LinRegTTest function. 
 
 
 
 
 

  
 
 
 
 
 
 

 
 

𝐻𝐻0: 𝜌𝜌 = _____  

𝐻𝐻𝑎𝑎: 𝜌𝜌 [ ≠≠ | < | > ] ___ 

𝑟𝑟 = ________ 

𝑃𝑃-value = ________________ 

Because 𝑃𝑃-value [ < | > ] 𝛼𝛼 = 0.01, we [ REJECT | FAIL TO REJECT ] 𝐻𝐻0. So 
there is [ ENOUGH | NOT ENOUGH ] evidence to suggest there is a __________ 
linear correlation between air quality & asthma related ER visits. 

Air Quality Index vs Asthma ER Visits 

AQI 42 58 67 35 80 90 55 73 40 62 

ER 
Visits 

8 10 13 6 17 20 11 15 7 12 

 

1)   , 1:Edit…  
Enter data in L1 & L2 

2)   ,       TESTS 
F:LinRegTTest  

3) Xlist:L1 
Ylist:L2 
Freq:1 
β & ρ: ≠0 <0 >0 
Calculate 

HOW TO: Hyp. Test 
for Correl. Coeff. 

 

EXAMPLE 
A city’s public health dept. is investigating whether poor air quality is associated 
with an increase in asthma-related ER visits. Use the data below to find the corr. 
coeff. & test whether the correlation is statistically significant using 𝛼𝛼 = 0.01.  

TOPIC: HYPOTHESIS TEST FOR CORRELATION COEFFICIENT 
Hypothesis Test for Correlation Coefficient Using TI-84  

◆ Recall: The corr. coeff. measures strength of correlation. A hyp. test can determine if the correlation is significant. 

▪ To run a hypothesis test for the population corr. coeff. (𝜌𝜌), use the F:LinRegTTest function. 
 
 
 
 
 

  
 
 
 
 
 
 

 
 

𝐻𝐻0: 𝜌𝜌 = _____  

𝐻𝐻𝑎𝑎: 𝜌𝜌 [ ≠≠ | < | > ] ___ 

𝑟𝑟 = ________ 

𝑃𝑃-value = ________________ 

Because 𝑃𝑃-value [ < | > ] 𝛼𝛼 = 0.01, we [ REJECT | FAIL TO REJECT ] 𝐻𝐻0. So 
there is [ ENOUGH | NOT ENOUGH ] evidence to suggest there is a __________ 
linear correlation between air quality & asthma related ER visits. 

Air Quality Index vs Asthma ER Visits 

AQI 42 58 67 35 80 90 55 73 40 62 

ER 
Visits 

8 10 13 6 17 20 11 15 7 12 

 

1)   , 1:Edit…  
Enter data in L1 & L2 

2)   ,       TESTS 
F:LinRegTTest  

3) Xlist:L1 
Ylist:L2 
Freq:1 
β & ρ: ≠0 <0 >0 
Calculate 

HOW TO: Hyp. Test 
for Correl. Coeff. 

 

Length of Training vs Employee Score

Training 9 10 3 4 7 10 8 7 6 6 5 4 8 9 6

Score 7 8 8 5 6 10 9 8 8 7 6 7 9 8 9

Find    and interpret.

PRACTICE 
An economist wonders if the inflation rate is linearly correlated with the unemployment rate and is looking to use the 
results of their analysis for further study. They take a random sample of recent months and record the 
unemployment rate and inflation rate. They find 𝑟𝑟 = 0.23 and run a hypothesis test, getting a 𝑃𝑃-value of 0.35. 
Interpret the value of 𝑟𝑟 and the results of the test.  
 

EXAMPLE   
A psychologist is interested in whether increased time spent on hobbies 
reduces reported stress level, so she surveys 15 adults and gets the 
approximate time spent (in hours) per week on hobbies and has them rate 
their stress level (out of 10), receiving the following results: 

TOPIC: HYPOTHESIS TEST FOR CORRELATION COEFFICIENT 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

Hobbies vs Stress Level 

Hobbies 5 10 8 9 7 5 8 7 4 6 5 4 8 9 6 

Stress 8 2 5 3 5 6 4 6 9 7 8 10 3 5 7 

 

((𝐴𝐴) Find 𝑟𝑟 and interpret.  

((𝐵𝐵) Perform a hypothesis test for 𝜌𝜌 with a significance level of 0.05. 

Because 𝑃𝑃-value [ < | > ] 𝛼𝛼, we [ REJECT | FAIL TO REJECT ] 𝐻𝐻0. So there is 
[ ENOUGH | NOT ENOUGH ] evidence to suggest there is a __________ 
linear correlation between time spent on hobbies & reported stress level. 

𝐻𝐻0:_________   𝐻𝐻𝑎𝑎:_________ 𝑃𝑃-value: ______ 

1)   , 1:Edit…  
Enter data in L1 & L2 

2)   ,       TESTS 
F:LinRegTTest  

3) Xlist:L1 
Ylist:L2 
Freq:1 
β & ρ: ≠0 <0 >0 
Calculate 

HOW TO: Hyp. Test 
for Correl. Coeff. 

 

Relevant Letters 
 
(𝑨𝑨)   (𝑩𝑩)    
 
(𝑪𝑪)   (𝑫𝑫)     
 
(𝑬𝑬)   (𝑭𝑭)  
 
 
Topic 2 Page 9 – 10, 12 – 13 
 
[0,5]  
 
[0,6]  
 
[0,3]  
 
[1,5]  
 
[4,10]  
 
[0, 4]  
 
 
Topic 3 Page 2 
 
[0,10]  
 
 
Topic 5 Page 2, 3, 4 
 
[2,5]  
 
[4,9]  
 
[0,1]  
 
[2, 4]   

PRACTICE 
An economist wonders if the inflation rate is linearly correlated with the unemployment rate and is looking to use the 
results of their analysis for further study. They take a random sample of recent months and record the 
unemployment rate and inflation rate. They find 𝑟𝑟 = 0.23 and run a hypothesis test, getting a 𝑃𝑃-value of 0.35. 
Interpret the value of 𝑟𝑟 and the results of the test.  
 

EXAMPLE   
A psychologist is interested in whether increased time spent on hobbies 
reduces reported stress level, so she surveys 15 adults and gets the 
approximate time spent (in hours) per week on hobbies and has them rate 
their stress level (out of 10), receiving the following results: 

TOPIC: HYPOTHESIS TEST FOR CORRELATION COEFFICIENT 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

Hobbies vs Stress Level 

Hobbies 5 10 8 9 7 5 8 7 4 6 5 4 8 9 6 

Stress 8 2 5 3 5 6 4 6 9 7 8 10 3 5 7 

 

((𝐴𝐴) Find 𝑟𝑟 and interpret.  

((𝐵𝐵) Perform a hypothesis test for 𝜌𝜌 with a significance level of 0.05. 

Because 𝑃𝑃-value [ < | > ] 𝛼𝛼, we [ REJECT | FAIL TO REJECT ] 𝐻𝐻0. So there is 
[ ENOUGH | NOT ENOUGH ] evidence to suggest there is a __________ 
linear correlation between time spent on hobbies & reported stress level. 

𝐻𝐻0:_________   𝐻𝐻𝑎𝑎:_________ 𝑃𝑃-value: ______ 

1)   , 1:Edit…  
Enter data in L1 & L2 

2)   ,       TESTS 
F:LinRegTTest  

3) Xlist:L1 
Ylist:L2 
Freq:1 
β & ρ: ≠0 <0 >0 
Calculate 

HOW TO: Hyp. Test 
for Correl. Coeff. 

 

Because    -value [ < | > ]    , we [ REJECT | FAIL TO REJECT ]     . 
So there is [ ENOUGH | NOT ENOUGH ] evidence to suggest there is a _________ 
linear correlation between time spent on training and employee score.

Hypoth. Tests Goodness of Fit Tests Recall New 

EXAMPLE 

You roll a 6-sided die 60 times and list the observed frequencies in 
the table. Determine if this die is fair by testing the goodness of fit 
of the die rolls with a uniform distribution. Use 𝛼𝛼 = 0.05 
 

 
Goodness of Fit Test 

◆ Use a Goodness of Fit test to determine if __________ frequencies match “claimed” frequencies in a distribution. 

▪ Instead of testing just one parameter, you’ll test the frequencies for ________ categories. 

 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

𝝌𝝌𝟐𝟐 

𝑃𝑃-value = Area "beyond" 𝜒𝜒2 

𝑃𝑃-value = _______ 

𝐻𝐻0: observed frequencies match claimed distribution 

𝐻𝐻𝑎𝑎: observed frequencies DO NOT match claimed distribution, i.e  
      at least ______ of the probabilities is different from claimed. 

Because 𝑃𝑃-value [ < | > ] 𝛼𝛼, we [ REJECT | FAIL TO REJECT ] 𝐻𝐻0. 

There is [ ENOUGH | NOT ENOUGH ] evidence to conclude that the observed 
frequencies do not match the claimed distribution, therefore it [ IS | IS NOT ] 
a good fit and the die __________ fair. 

Random Samples?   ☐
Observed freq. for each category? ☐
𝐸𝐸 ≥ 5 for each category?  ☐

Roll 1 2 3 4 5 6 
Frequency 13 12 1 11 14 9 

 

Random  
Samples?

𝑋𝑋 is Normal 
OR 𝑛𝑛 > 30  

☐

☐

Because 𝑃𝑃-value … 

 

𝒛𝒛 

𝐻𝐻0: 𝜇𝜇 = # 

𝐻𝐻𝑎𝑎: 𝜇𝜇 </>/≠  # 

𝑧𝑧 = 𝑥̅𝑥 − 𝜇𝜇
𝜎𝜎/√𝑛𝑛
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BIZ REG 

𝑂𝑂 = observed freq. 
𝐸𝐸 = expected freq. 
𝑛𝑛 = total sample size 
𝑘𝑘 = # of categories 𝑛𝑛 = ____  𝑘𝑘 = ____ 𝐸𝐸 = ____ 

𝜒𝜒2 = ෍
ሺ𝑂𝑂 − 𝐸𝐸ሻ2

𝐸𝐸  

If claimed prob’s same: 

𝐸𝐸 = 𝑛𝑛
𝑘𝑘 

𝜒𝜒2 =
ሺ    −   ሻ2

 +
ሺ    −10ሻ2

10 +
ሺ    −10ሻ2

10 +
ሺ    −10ሻ2

10 +
ሺ    −10ሻ2

10 +
ሺ    −10ሻ2

10  

=      
10 +

     
10 +

     
10 +

     
10 +

     
10 +

     
10 

𝑑𝑑𝑓𝑓 = 𝑘𝑘 − 1 

𝑑𝑑𝑑𝑑 = ___ 

EXAMPLE   
The graph below shows weekly study times (in hours) from a random, independent sample of 𝑁𝑁 = 100 10th-12th 
graders. Test the claim that students across these grades study on average for the same amount of time, using 𝛼𝛼 =
0.05, 𝐹𝐹 = 2.14,  Assume the population distributions are normal with approximately the same variances. 

TOPIC: ONE-WAY ANOVA 
One-Way ANOVA Test  

◆ Recall: ANOVA compares 3+ means by analyzing variance between & within groups (aka samples, treatments, levels). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Because 𝑃𝑃-value [ < | > ] 𝛼𝛼, we [ REJECT | FAIL TO REJECT ]  

𝐻𝐻0. There is [ ENOUGH | NOT ENOUGH ] evidence to suggest 

that at least one mean is significantly different. 

 

Analysis Of Variance New 

Grade 

St
ud

y 
Ti

m
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10 11 12 

8 

6 

4 

2 

4) 

1)  

2) 

3) 
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𝐻𝐻0: All means are the same; 𝜇𝜇1 = 𝜇𝜇2 = ⋯ = 𝜇𝜇𝑘𝑘  

𝐻𝐻𝑎𝑎: At least ___ mean is _____________ from the others. 

Random Samples?  ☐
Independent Samples?  ☐

𝑑𝑑𝑓𝑓𝑛𝑛𝑛𝑛𝑛𝑛 = _______ 

𝑑𝑑𝑓𝑓𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 = _______ 

𝑃𝑃-value = _______ 

𝐹𝐹-stat = _______ 

Groups Have Approx. Norm. Dist.? ☐
Groups Have Approx. Same Variance? ☐

𝐹𝐹 = 𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣 𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏 𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔
𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣 𝑤𝑤𝑤𝑤𝑤𝑤ℎ𝑖𝑖𝑖𝑖 𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔

𝑭𝑭 

Area "beyond" 
𝐹𝐹-stat. 

𝑑𝑑𝑓𝑓𝑛𝑛𝑛𝑛𝑛𝑛 = 𝑘𝑘 − 1 
𝑑𝑑𝑓𝑓𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 = 𝑁𝑁 − 𝑘𝑘 

(𝑘𝑘 = # of groups) 
(𝑁𝑁 = # of total obs.) 

Hypoth. Tests Goodness of Fit Tests Recall New 

EXAMPLE 

You roll a 6-sided die 60 times and list the observed frequencies in 
the table. Determine if this die is fair by testing the goodness of fit 
of the die rolls with a uniform distribution. Use 𝛼𝛼 = 0.05 
 

 
Goodness of Fit Test 

◆ Use a Goodness of Fit test to determine if __________ frequencies match “claimed” frequencies in a distribution. 

▪ Instead of testing just one parameter, you’ll test the frequencies for ________ categories. 

 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

𝝌𝝌𝟐𝟐 

𝑃𝑃-value = Area "beyond" 𝜒𝜒2 

𝑃𝑃-value = _______ 

𝐻𝐻0: observed frequencies match claimed distribution 

𝐻𝐻𝑎𝑎: observed frequencies DO NOT match claimed distribution, i.e  
      at least ______ of the probabilities is different from claimed. 

Because 𝑃𝑃-value [ < | > ] 𝛼𝛼, we [ REJECT | FAIL TO REJECT ] 𝐻𝐻0. 

There is [ ENOUGH | NOT ENOUGH ] evidence to conclude that the observed 
frequencies do not match the claimed distribution, therefore it [ IS | IS NOT ] 
a good fit and the die __________ fair. 

Random Samples?   ☐
Observed freq. for each category? ☐
𝐸𝐸 ≥ 5 for each category?  ☐

Roll 1 2 3 4 5 6 
Frequency 13 12 1 11 14 9 

 

Random  
Samples?

𝑋𝑋 is Normal 
OR 𝑛𝑛 > 30  

☐

☐

Because 𝑃𝑃-value … 

 

𝒛𝒛 

𝐻𝐻0: 𝜇𝜇 = # 

𝐻𝐻𝑎𝑎: 𝜇𝜇 </>/≠  # 

𝑧𝑧 = 𝑥̅𝑥 − 𝜇𝜇
𝜎𝜎/√𝑛𝑛
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BIZ REG 

𝑂𝑂 = observed freq. 
𝐸𝐸 = expected freq. 
𝑛𝑛 = total sample size 
𝑘𝑘 = # of categories 𝑛𝑛 = ____  𝑘𝑘 = ____ 𝐸𝐸 = ____ 
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𝑑𝑑𝑓𝑓 = 𝑘𝑘 − 1 

𝑑𝑑𝑑𝑑 = ___ 

Perform a hypothesis test for     with a significance level of 0.05.

PRACTICE 
An economist wonders if the inflation rate is linearly correlated with the unemployment rate and is looking to use the 
results of their analysis for further study. They take a random sample of recent months and record the 
unemployment rate and inflation rate. They find 𝑟𝑟 = 0.23 and run a hypothesis test, getting a 𝑃𝑃-value of 0.35. 
Interpret the value of 𝑟𝑟 and the results of the test.  
 

EXAMPLE   
A psychologist is interested in whether increased time spent on hobbies 
reduces reported stress level, so she surveys 15 adults and gets the 
approximate time spent (in hours) per week on hobbies and has them rate 
their stress level (out of 10), receiving the following results: 

TOPIC: HYPOTHESIS TEST FOR CORRELATION COEFFICIENT 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

Hobbies vs Stress Level 

Hobbies 5 10 8 9 7 5 8 7 4 6 5 4 8 9 6 

Stress 8 2 5 3 5 6 4 6 9 7 8 10 3 5 7 

 

((𝐴𝐴) Find 𝑟𝑟 and interpret.  

((𝐵𝐵) Perform a hypothesis test for 𝜌𝜌 with a significance level of 0.05. 

Because 𝑃𝑃-value [ < | > ] 𝛼𝛼, we [ REJECT | FAIL TO REJECT ] 𝐻𝐻0. So there is 
[ ENOUGH | NOT ENOUGH ] evidence to suggest there is a __________ 
linear correlation between time spent on hobbies & reported stress level. 

𝐻𝐻0:_________   𝐻𝐻𝑎𝑎:_________ 𝑃𝑃-value: ______ 

1)   , 1:Edit…  
Enter data in L1 & L2 

2)   ,       TESTS 
F:LinRegTTest  

3) Xlist:L1 
Ylist:L2 
Freq:1 
β & ρ: ≠0 <0 >0 
Calculate 

HOW TO: Hyp. Test 
for Correl. Coeff. 
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Create a scatterplot. Does it seem possible that length of training and employee 
score are linearly correlated?

PRACTICE 
An economist wonders if the inflation rate is linearly correlated with the unemployment rate and is looking to use the 
results of their analysis for further study. They take a random sample of recent months and record the 
unemployment rate and inflation rate. They find 𝑟𝑟 = 0.23 and run a hypothesis test, getting a 𝑃𝑃-value of 0.35. 
Interpret the value of 𝑟𝑟 and the results of the test.  
 

EXAMPLE   
A psychologist is interested in whether increased time spent on hobbies 
reduces reported stress level, so she surveys 15 adults and gets the 
approximate time spent (in hours) per week on hobbies and has them rate 
their stress level (out of 10), receiving the following results: 

TOPIC: HYPOTHESIS TEST FOR CORRELATION COEFFICIENT 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

Hobbies vs Stress Level 

Hobbies 5 10 8 9 7 5 8 7 4 6 5 4 8 9 6 

Stress 8 2 5 3 5 6 4 6 9 7 8 10 3 5 7 

 

((𝐴𝐴) Find 𝑟𝑟 and interpret.  

((𝐵𝐵) Perform a hypothesis test for 𝜌𝜌 with a significance level of 0.05. 

Because 𝑃𝑃-value [ < | > ] 𝛼𝛼, we [ REJECT | FAIL TO REJECT ] 𝐻𝐻0. So there is 
[ ENOUGH | NOT ENOUGH ] evidence to suggest there is a __________ 
linear correlation between time spent on hobbies & reported stress level. 

𝐻𝐻0:_________   𝐻𝐻𝑎𝑎:_________ 𝑃𝑃-value: ______ 

1)   , 1:Edit…  
Enter data in L1 & L2 

2)   ,       TESTS 
F:LinRegTTest  

3) Xlist:L1 
Ylist:L2 
Freq:1 
β & ρ: ≠0 <0 >0 
Calculate 

HOW TO: Hyp. Test 
for Correl. Coeff. 

 EXAMPLE   

An HR manager is interested in whether the length of training (in days) an 
employee receives impacts the score they receive on their first 
performance review (out of 10). They collect the following data: 

TOPIC: HYPOTHESIS TEST FOR CORRELATION COEFFICIENT 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Length of Training vs Employee Score 

Training 9 10 3 4 7 10 8 7 6 6 5 4 8 9 6 

Score 7 8 8 5 6 10 9 8 8 7 6 7 9 8 9 

 

((𝐵𝐵) Find 𝑟𝑟 and interpret.  

((𝐶𝐶) Perform a hypothesis test for 𝜌𝜌 with a significance level of 0.05. 

Because 𝑃𝑃-value [ < | > ] 𝛼𝛼, we [ REJECT | FAIL TO REJECT ] 𝐻𝐻0. So there is 
[ ENOUGH | NOT ENOUGH ] evidence to suggest there is a __________ 
linear correlation between time spent on training and employee score. 

𝐻𝐻0:_________   𝐻𝐻𝑎𝑎:_________ 𝑃𝑃-value: ______ 

1)   , 1:Edit…  
Enter data in L1 & L2 

2)   ,       TESTS 
F:LinRegTTest  

3) Xlist:L1 
Ylist:L2 
Freq:1 
β & ρ: ≠0 <0 >0 
Calculate 

HOW TO: Hyp. Test 
for Correl. Coeff. 

 

((𝐴𝐴) Create a scatterplot. Does it seem possible that length of training and 
employee score are linearly correlated?  


