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Hypothesis Testing 
Step 1) State the null and alternative hypothesis 
Step 2) Calculate Test Statistic 
Step 3) Determine significance level and rejection region.   
 if not given 0.05=ߙ             
Step 4) Reject or Do Not Reject Null Hypothesis 
Step 5) State Conclusion 
 -Reject ܪ଴, there is evidence to support ܪଵ at ߙ     
 level of significance 
-Do not reject ܪ଴, there is not enough evidence to         
support ܪଵ at ߙ  level of significance 

Common Confidence Levels & Z-Values 
Confidence 
Level 1 െ  ߙ

Significance 
Level ߙ 

 ఈ/ଶݖ 2/ߙ ఈݖ

 ଴.଴ହ=1.645ݖ ଴.ଵ଴=1.28 0.05ݖ (10%)  0.10 (90%)  0.90
 ଴.଴ଶହ=1.96ݖ ଴.଴ହ=1.645 0.025ݖ (5%)  0.05 (95%) 0.95
 ଴.଴ଵ=2.33ݖ ଴.଴ଶ=2.05 0.01ݖ (2%)  0.02 (98%) 0.98
 ଴.଴଴ହ=2.575ݖ ଴.଴ଵ=2.33 0.005ݖ (1%)  0.01 (99%) 0.99

Sample Mean ̅ݔ ൌ
∑௫

௡
 

 

Sample Variance  ݏଶ ൌ
∑ ሺ௫೔ି௫̅ሻ

మ೙
೔సభ

௡ିଵ
 

Sample Std. Dev.  ݏ ൌ ට∑ ሺ௫೔ି௫̅ሻమ
೙
೔సభ

௡ିଵ
 

 
For population, divide by n instead of n-1 
 
Shortcut Formulas (Only for samples): 

Sample Variance ݏଶ ൌ
ଵ

௡ିଵ
ቂ∑ݔ௜

ଶ െ
ሺ∑௫೔ሻ

మ

௡
	ቃ 

Sample Std. Dev. ݏ ൌ ට ଵ

௡ିଵ
ቂ∑ݔ௜

ଶ െ
ሺ∑௫೔ሻమ

௡
	ቃ 

Confidence Interval Rejection Method: A 2-tail hypothesis can 
be rejected if the sample data is outside the confidence 
interval, or not rejected if it’s inside the interval. 

Sample Size To Estimate A Mean 

݊ ൌ ቀ
ߪ	ఈ/ଶݖ	
ܤ

ቁ
ଶ 

Round your sample size up! 

P-Value Rejection Method 
1-Tail Test- Reject ܪ଴ if P-value is less than ߙ  
2-Tail Test - Reject ܪ଴ if 2*P-value is less than ߙ  

Hypothesis 
Testing Errors 

 ݁ݑݎܶ	଴ܪ
(Person is 
innocent) 

 ݁ݏ݈ܽܨ	଴ܪ
(Person is not 
innocent) 

Reject ܪ଴ 
(Jury Convicts) 

Type 1 Error 
Probability ൌ  ߙ

Correct Decision 

Do not reject ܪ଴ 
(Jury Acquits) 

Correct Decision Type II Error 
Probability ൌ  ߚ

Distributions: ܼ vs ݐ vs ܨ vs ߯ଶ  
Z Normal Distribution, symmetric 
→ Approaches Normal Distribution as df ݐ 	∞ 

Flatter and wider than normal as df → 	1 
 Positively skewed, positive values only ( > 0) ܨ

Shape dependent on degrees of freedom 
߯ଶ Positively skewed, positive values only ( > 0) 

Shape dependent on degrees of freedom 
As df increases, becomes symmetric 

WHICH BOX SHOULD I USE?  [For hypothesis testing or creating confidence intervals] 
Single Population - Data Type: Interval (Numbers) 
11.2 Z-Test for a single sample mean ሺ̅ݔሻ if ߪ is known 
12.1 t-test for a single sample meanሺ̅ݔሻ if ߪ is NOT known 
12.2 ߯ଶ test for a single sample variance or standard deviation 
Single Population - Data Type: Nominal (Categories) 
 12.3 Z-Test for proportions (when there are only 1 or 2 categories) 
 15.1  ߯ଶ goodness of fit test where there are 2 or more categories 
Compare 2 Populations - Data Type: Interval (Numbers) 
13.1a Comparing means? ߪ is known?  Z-test for difference between means 
13.1b Comparing means? Independent groups? ߪ is unknown? Equal Variances?**  Equal variance t-test  
13.1c Comparing means? Independent groups?  ߪ is unknown? Unequal Variances?** Unequal Variances t-test 
13.3 Comparing means? Matched Pairs?  Mean of differences	for matched pairs ݐ-test 
13.4 Comparing variability (variances or standard deviations)?  ܨ test to compare variances 
** May have to perform test 13.4 to determine if variances are equal or unequal [Always 2 tail test] 
Compare 2 Populations - Data Type: Nominal (Categories) 
 13.5  2 Categories? Z-test for difference of proportions 
 15.2  2 or more categories? Determine if there categories are dependent or independent?  ߯ଶ Contingency table test.  
Compare 2+ Populations - Data Type: ? 
14.1 Interval Data? Compare means of 2 or more populations?  ANOVA 
15.2 Nominal Data? 	߯ଶ Contingency table test. 
Determining If Relationship Exists  Between Variables 
15.2 Nominal Data?		߯ଶ Contingency table test. 
16.4a 
16.4b 

Interval Data? Is one variable independent and the other dependent?  Test for slope ߚଵ or  Test for rho ߩ 

16.4b Interval Data?  Test for rho ߩ 

Sample Size To Estimate Proportion 

݊ ൌ ൭
ሺ1̂݌ఈ/ଶඥݖ െ ሻ̂݌

ܤ
൱

ଶ

 

Round your sample size up 

Other words for variability: 
HiLo, Dispersion, Consistency, Accuracy 

Type II Error (ߚሻ & Power Calculation 
Find the rejection region critical value in terms of ̅ݔ using the ߤ in the null hypothesis   ̅ݔ ൌ ݖ

ఙ

√௡
൅  ߤ

Use -ݖఈ (left tail test)        Use ݖఈ (right tail test)          Use േݖఈ/ଶ (2 tail test) 
 
Calculate the Z test statistic using the ̅ݔ value(s) from step 1 and the TRUE ߤ 
Use the Z values to find the probability of NOT being in the rejection region. 
The rejection region is the based as what is stated in the alternative hypothesis. 
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11.2 1-Tail 
(Left Tail) 

2 –Tail 1 – Tail 
(Right Tail) 

ߤ ଴ܪ ൌ ߤ ଴ߤ ൌ ߤ ଴ߤ ൌ  ଴ߤ
ߤ ଵܪ ൏ ߤ ଴ߤ ് ߤ ଴ߤ ൐  ଴ߤ

Test 
Stat ݖ ൌ 	

ݔ̅ െ 	ߤ
ߪ
√݊

 

Reject 
If… 

ݖ ൏ െݖఈ ݖ ൏ െݖఈ/ଶ	OR	
ݖ ൐  ఈ/ଶݖ

ݖ ൐  ఈݖ

Conf. 
Limits 

LCL  ̅ݔ െ ఈ/ଶݖ
ఙ

√௡
ݔ̅		ܮܥܷ						 ൅ ఈ/ଶݖ

ఙ

√௡
 

12.1 1-Tail 
(Left Tail) 

2 –Tail 1 – Tail 
(Right Tail) 

ߤ ଴ܪ ൌ ߤ ଴ߤ ൌ ߤ ଴ߤ ൌ  ଴ߤ
ߤ ଵܪ ൏ ߤ ଴ߤ ് ߤ ଴ߤ ൐  ଴ߤ

Test 
Stat 

ݐ ൌ
௫̅ିఓ

௦/√௡
  

Reject 
If… 

ݐ ൏ െݐఈ,௩ ݐ ൏ െݐఈ/ଶ,௩	OR	
ݐ ൐  ఈ/ଶ,௩ݐ

ݐ ൐  ఈ,௩ݐ

d.f. ݒ ൌ ݊ െ 1  [Round down to nearest # in table] 
Conf. 
Limits 

LCL  ̅ݔ െ ,ఈ/ଶ,௩ݐ
௦

√௡
ݔ̅		ܮܥܷ						 ൅ ఈ/ଶ,௩ݐ

௦

√௡
 

12.2 1-Tail 
(Left Tail) 

2 –Tail 1 – Tail 
(Right Tail) 

ଶߪ ଴ܪ ൌ ଶߪ # ൌ ଶߪ # ൌ # 
ଶߪ ଵܪ ൏ ଶߪ # ് ଶߪ # ൐ # 

Test 
Stat ߯ଶ ൌ

ሺ௡ିଵሻ௦మ

ఙమ
    

Reject 
If… 

߯ଶ ൏ ߯ଵିఈ,௩ଶ  ߯ଶ ൏ ߯ଵିఈ/ଶ,௩
ଶ  

OR ߯ଶ ൐ ߯ఈ/ଶ,௩
ଶ  

߯ଶ ൐ ߯ఈ,௩ଶ  

d.f. ݒ ൌ ݊ െ 1 
Conf. 
Limits 

LCL  
ሺ௡ିଵሻ௦మ

ఞഀ/మ,ೡ
మ 			ܮܥܷ													

ሺ௡ିଵሻ௦మ

ఞభషഀ/మ
మ ,௩

 

13.1.a 1-Tail 
(Left Tail) 

2 –Tail 1 – Tail 
(Right Tail) 

ଵߤ ଴ܪ െ ଶߤ ൌ ଵߤ ܦ െ ଶߤ ൌ ଵߤ ܦ െ ଶߤ ൌ  ܦ

ଵߤ ଵܪ െ ଶߤ ൏ ଵߤ ܦ െ ଶߤ ് ଵߤ ܦ െ ଶߤ ൐  ܦ
Note: D is the difference between 2 means  

(usually 0 unless otherwise specified) 
Test 
Stat ݖ ൌ 			

ሺ̅ݔଵ െ ଶሻݔ̅ െ ሺߤଵ െ ଶሻߤ

ඨߪଵ
ଶ

݊ଵ
൅
ଶߪ
ଶ

݊ଶ

 

Reject 
If… 

ݖ ൏ െݖఈ ݖ ൏ െݖఈ/ଶ	OR	
ݖ ൐  ఈ/ଶݖ

ݖ ൐  ఈݖ

Conf. 
Limits LCL  ሺ̅ݔଵ െ ଶሻݔ̅ െ ఈ/ଶටݖ

ఙభ
మ

௡భ
൅

ఙమ
మ

௡మ
 

UCL ሺ̅ݔଵ െ ଶሻݔ̅ ൅ ఈ/ଶටݖ
ఙభ
మ

௡భ
൅

ఙమ
మ

௡మ
 

13.1.b 1-Tail 
(Left Tail) 

2 –Tail 1 – Tail 
(Right Tail) 

ଵߤ ଴ܪ െ ଶߤ ൌ ଵߤ ܦ െ ଶߤ ൌ ଵߤ ܦ െ ଶߤ ൌ  ܦ

ଵߤ ଵܪ െ ଶߤ ൏ ଵߤ ܦ െ ଶߤ ് ଵߤ ܦ െ ଶߤ ൐  ܦ
Note: D is the difference between 2 means  

(usually 0 unless otherwise specified) 
Test 
Stat 

ݐ					 ൌ
ሺ௫̅భି௫̅మሻିሺఓభିఓమሻ

ට௦೛
మቀ భ
೙భ
ା భ
೙మ
ቁ

௣ଶݏ              ൌ
ሺ௡భିଵሻ௦భ

మାሺ௡మିଵሻ௦మ
మ

௡భା௡మିଶ
 

Reject 
If… 

ݐ ൏ െݐఈ,௩ ݐ ൏ െݐఈ/ଶ,௩	OR	
ݐ ൐  ఈ/ଶ,௩ݐ

ݐ ൐  ఈ,௩ݐ

d.f. ݒ ൌ ݊ଵ ൅ ݊ଶ െ 2 [Round down to nearest # in table] 
Conf. 
Limits LCL  ሺ̅ݔଵ െ ଶሻݔ̅ െ ௣ଶݏఈ/ଶ,௩ටݐ ቀ

ଵ

௡భ
൅

ଵ

௡మ
ቁ 

UCL ሺ̅ݔଵ െ ଶሻݔ̅ ൅ ௣ଶݏఈ/ଶ,௩ටݐ ቀ
ଵ

௡భ
൅

ଵ

௡మ
ቁ 

13.1.c 1-Tail 
(Left Tail) 

2 –Tail 1 – Tail 
(Right Tail) 

ଵߤ ଴ܪ െ ଶߤ ൌ ଵߤ ܦ െ ଶߤ ൌ ଵߤ ܦ െ ଶߤ ൌ  ܦ

ଵߤ ଵܪ െ ଶߤ ൏ ଵߤ ܦ െ ଶߤ ് ଵߤ ܦ െ ଶߤ ൐  ܦ
D is the difference between 2 means  
(usually 0 unless otherwise specified) 

Test 
Stat ݐ ൌ

ሺ̅ݔଵ െ ଶሻݔ̅ െ ሺߤଵ െ ଶሻߤ

ඨݏଵ
ଶ

݊ଵ
൅
ଶݏ
ଶ

݊ଶ
		

 

Reject 
If… 

ݐ ൏ െݐఈ,௩ ݐ ൏ െݐఈ/ଶ,௩	ܱܴ	
ݐ ൐  ఈ/ଶ,௩ݐ

ݐ ൐  ఈ,௩ݐ

d.f. 
 
ݒ  ൌ

൬
ଵଶݏ
݊ଵ
൅
ଶଶݏ
݊ଶ
൰
ଶ

൬
ଵݏ
ଶ

݊ଵ
൰
ଶ

݊ଵ െ 1 ൅
൬
ଶݏ
ଶ

݊ଶ
൰
ଶ

݊ଶ െ 1

			ሾRound	down	to	#	in	tableሿ 

Conf. 
Limits LCL  ሺ̅ݔଵ െ ଶሻݔ̅ െ ఈ/ଶ,௩ටݐ

௦భ
మ

௡భ
൅

௦మ
మ

௡మ
 

UCL ሺ̅ݔଵ െ ଶሻݔ̅ ൅ ఈ/ଶ,௩ටݐ
௦భ
మ

௡భ
൅

௦మ
మ

௡మ
 

13.5 1-Tail 
(Left Tail) 

2 –Tail 1 – Tail 
(Right Tail) 

ଵ݌ ଴ܪ െ ଶ݌ ൌ ଵ݌ ܦ െ ଶ݌ ൌ ଵ݌ ܦ െ ଶ݌ ൌ  ܦ
ଵ݌ ଵܪ െ ଶ݌ ൏ ଵ݌ ܦ െ ଶ݌ ് ଵ݌ ܦ െ ଶ݌ ൐  ܦ

Note: ܦ is difference between the proportions (usually 0). 
Test 
Stat 

Use this if D=0 
ݖ ൌ	

ଵ̂݌ െ ଶ̂݌

ට̂݌ሺ1 െ ሻ̂݌ ቀ
1
݊ଵ
൅
1
݊ଶ
ቁ

 

 

̂݌ ൌ
ଵݔ ൅ ଶݔ
݊ଵ ൅ ݊ଶ

 

Use this if D ് 0 
ݖ ൌ		

	
ሺ̂݌ଵ െ ଶሻ̂݌ െ ܦ

ට̂݌ଵሺ1 െ ଵሻ̂݌
݊ଵ

൅
ଶሺ1̂݌ െ ଶሻ̂݌

݊ଶ

 

Reject 
If… 

ݖ ൏ െݖఈ ݖ ൏ െݖఈ/ଶ	OR	
ݖ ൐  ఈ/ଶݖ

ݖ ൐  ఈݖ

Req’d ݊ଵ̂݌ଵ ൒ 5														݊ଵሺ1 െ ଵሻ̂݌ ൒ 5 	 
݊ଶ̂݌ଶ ൒ 5														݊ଶሺ1 െ ଶሻ̂݌ ൒ 5 

Conf. 
Limits LCL  ሺ̂݌ଵ െ ଶሻ̂݌ െ ఈ/ଶටݖ

௣ොభሺଵି௣ොభሻ

௡భ
൅

௣ොమሺଵି௣ොమሻ

௡మ
 

UCL  ሺ̂݌ଵ െ ଶሻ̂݌ ൅ ఈ/ଶටݖ
௣ොభሺଵି௣ොభሻ

௡భ
൅

௣ොమሺଵି௣ොమሻ

௡మ
 

13.3 1-Tail 
(Left Tail) 

2 –Tail 1 – Tail 
(Right Tail) 

஽ߤ ଴ܪ ൌ ஽ߤ 0 ൌ ஽ߤ 0 ൌ 0 
஽ߤ ଵܪ ൏ ஽ߤ 0 ് ஽ߤ 0 ൐ 0 

Note: ߤ஽ is the mean of the differences 
 between the two groups 

Test 
Stat ݐ ൌ

஽ݔ̅ െ ஽ߤ
஽ݏ
√݊஽

 

Reject 
If… 

ݐ ൏ െݐఈ,௩ ݐ ൏ െݐఈ/ଶ,௩	OR	
ݐ ൐  ఈ/ଶ,௩ݐ

ݐ ൐  ఈ,௩ݐ

d.f. ݒ ൌ ݊஽ െ 1 [Round down to nearest # in table] 
Conf. 
Limits 

LCL  ̅ݔ஽ െ ఈ/ଶ,௩ݐ
௦ವ

ඥ௡ವ
 

UCL ̅ݔ஽ ൅ ఈ/ଶ,௩ݐ
௦ವ

ඥ௡ವ
 

13.4 1-Tail 
(Left Tail) 

2 –Tail 1 – Tail 
(Right Tail) 

ଵଶߪ ଴ܪ

ଶߪ
ଶ ൌ 1 

ଵଶߪ

ଶߪ
ଶ ൌ 1 

ଵଶߪ

ଶߪ
ଶ ൌ 1 

ଵଶߪ ଵܪ

ଶߪ
ଶ ൏ 1 

ଵଶߪ

ଶߪ
ଶ ് 1 

ଵଶߪ

ଶߪ
ଶ ൐ 1 

Test 
Stat ܨ ൌ

ଵଶݏ

ଶݏ
ଶ 

Reject 
If… 
 

ܨ ൏
1

ఈ,௩మ,௩భܨ
ܨ  ൏

ଵ

ிഀ/మ,ೡమ,ೡభ
 or 

ܨ  ൐  ఈ/ଶ,௩భ,௩మܨ

ܨ ൐  ఈ,௩భ,௩మܨ

d.f. ݒଵ ൌ ݊ଵ െ 1, ଶݒ		 ൌ ݊ଶ െ 1 [Round down in table] 
Conf. 
Limits 

LCL  ቀ
௦భ
మ

௦మ
మቁ

ଵ

ிഀ/మ,ೡభ,ೡమ
ܮܥܷ						 ቀ

௦భ
మ

௦మ
మቁ  ఈ/ଶ,௩మ,௩భܨ

14.1 1 – Tail Only (Right Tail) 
ଵߤ ଴ܪ ൌ ଶߤ ൌ ଷߤ ൌ ⋯ ൌ  ௞ߤ

[k is the number of groups we have] 
 ଵ At least 2 means differܪ

Note: Use ANOVA table below! 
Test 
Stat 

ܨ  ൌ
ெௌ்

ெௌா
 

Reject 
If… 

ܨ ൐  ఈ,௩భ,௩మܨ

d.f. where ݒଵ ൌ ݇ െ 1, ଶݒ ൌ ݊ െ ݇ 
Req’d Populations must be normal. 

Population variances must be equal. 

14.1 ANOVA Table 
Source Of 
Variation 

Degrees 
Of 
Freedom 

Sum Of 
Squares 

Mean Squares F-
Statistic 

Treatments 
(between) 

݇ െ 1 ܵܵܶ 
	ܶܵܯ ൌ

ܵܵܶ
݇ െ 1

 
 

ܨ ൌ
ܶܵܯ
ܧܵܯ

 
Error 
(within) 

݊ െ  ܧܵܵ ݇
ܧܵܯ ൌ

ܧܵܵ
݊ െ ݇

 

Total ݊ െ 1 SSTotal = SST+SSE   
ܵܵܶ ൌ ݊ଵሺ̅ݔଵ െ ଶݔ݊ଶሺ̅	ሻଶ+ݔ̅̅ െ ሻଶݔ̅̅ ൅ ⋯൅	݊௞ሺ̅ݔ௞ െ  ሻଶݔ̅̅
ܧܵܵ ൌ ሺ݊ଵ െ 1ሻݏଵଶ ൅ ሺ݊ଶ െ 1ሻݏଶଶ ൅ ⋯൅ ሺ݊௞ െ 1ሻݏ௞

ଶ 
 
݇ ൌ # of groups                								݊ = Overall sample size (݊ଵ ൅ ݊ଶ ൅ ⋯݊௞ሻ 
݊# ൌSample size of group #    ݏ#

ଶ ൌ Variance of group #    
#ݔ̅ ൌ	Mean of group # 

Grand Mean (Mean of all samples) ൌ = ݔ̅̅
௡భ௫̅భା௡మ௫̅మା⋯ା௡ೖ௫̅ೖ

௡భା௡మା⋯ା௡ೖ
 

15.1  1 – Tail Only (Right Tail) 
ଵ݌ ଴ܪ ൌ #, ଶ݌ ൌ #,… , ௞݌ ൌ # 
 value	specified	it’s	not	is	௜݌	one	ଵ Atleastܪ

Note: The # must be a number between 0 and 1 inclusive. 
Test 
Stat 

 ߯ଶ ൌ ∑ ሺ௙ି௘ሻమ

௘
        ݁௜ ൌ  ௜݌݊

both ݂ and ݁ must be a FREQUENCY, not a 
PROPORTION! 
 

Reject 
If… 

	߯ଶ ൐ ߯ఈ,௩ଶ  

d.f. ݒ ൌ ݇ െ 1 where ݇ is the number of categories 
Req’d “Rule of 5”, expected value for each cell must be 	൒ 5	 

16.2 Linear Regression 
Model ݕ ൌ ଴ߚ ൅ ݔଵߚ ൅ ߳   
Regression Line ݕො=ܾ଴ ൅ ܾଵݔ  
Coefficients ܾଵ ൌ

௫௬ݏ
௫ଶݏ
		ሾ݈ܵ݁݌݋ሿ								ܾ଴ ൌ തݕ െ ܾଵ̅ݔ				ሾݐ݌݁ܿݎ݁ݐ݊ܫሿ 

 Covariance 
,ݔሺݒ݋ܥ ሻݕ ൌ ௫௬ݏ ൌ

1
݊ െ 1

ቈ෍ݔ௜ݕ௜ െ
௜ݔ∑ ∑ ௜ݕ

݊
቉ 

 Variance of X 
௫ଶݏ	 ൌ

1
݊ െ 1

ቈ෍ݔ௜
ଶ െ

ሺ∑ݔ௜ሻଶ

݊
቉ 

 Variance of Y 
௬ଶݏ ൌ

1
݊ െ 1

ቈ෍ݕ௜
ଶ െ

ሺ∑ݕ௜ሻଶ

݊
቉	 

 Residual ݁௜ ൌ ௜ݕ െ  ො௜ݕ
Sum of Squares 
for Error  

SSE =∑ሺݕ௜ െ ො௜ሻଶݕ ൌ ሺ݊ െ 1ሻ ቀݏ௬ଶ െ
௦ೣ೤
మ

௦ೣ
మ ቁ 

Sum of Squares 
for Regression  

SSR = ∑ሺݕො௜ െ  തሻଶݕ

SSTotal SSTotal = SSE+ SSR 
 Standard Error 
Of Estimate ݏఢ ൌ ඨ

ܧܵܵ
݊ െ 2

 

Coefficient of 
Determination ܴଶ ൌ

௫௬ଶݏ

௬ଶݏ௫ଶݏ
		ൌ 1 െ

ܧܵܵ
∑ሺݕ௜ െ ሻଶ	തݕ

ൌ 1 െ
ܧܵܵ
ܵܵܶ

 

Coefficient of 
Correlation ݎ ൌ √ܴଶ ൌ

௦ೣ೤
	

௦ೣ
	 ௦೤
	 ൌ ට1 െ

ௌௌா

∑ሺ௬೔ି௬ො೔ሻమ
  

Prediction 
Interval ݕො േ ఢඨ1ݏఈ/ଶ,௩ݐ ൅

1
݊
൅
൫ݔ௚ െ ൯ݔ̅

ଶ

ሺ݊ െ 1ሻݏ௫ଶ
ݒ									 ൌ ݊ െ 2 

Confidence 
Interval Estimate 
for Expected 
Value 

ොݕ േ ఢඨݏఈ/ଶ,௩ݐ
1
݊
൅
൫ݔ௚ െ ൯ݔ̅

ଶ

ሺ݊ െ 1ሻݏ௫ଶ
ݒ									 ൌ ݊ െ 2 

௜ݔ ௜ݕ௜ݔ ௜ݕ ௜ݔ
ଶ ݕ௜

ଶ 
<data> <data> Calculate Calculate Calculate 

෍ݔ௜ ൌ ෍ݕ௜ୀ ෍ݔ௜ݕ௜ ൌ ෍ݔ௜
ଶ ൌ ෍ݕ௜

ଶ ൌ 

 Test for Slope 
16.4a 1-Tail 

(Left Tail) 
2 –Tail 1 – Tail 

(Right Tail) 
ଵߚ ଴ܪ ൌ ଵߚ 0 ൌ ଵߚ 0 ൌ 0 
ଵߚ ଵܪ ൏ 0 

Negative 
relationship 

ଵߚ ് 0 
Some Linear 
Relationship 

ଵߚ ൐ 0 
Positive Relationship 

Test 
Stat ݐ ൌ

ሺܾଵ െ ଵሻߚ

	௕భݏ
௕భݏ		݁ݎ݄݁ݓ															 ൌ

ఢݏ
ඥሺ݊ െ 1ሻݏ௫ଶ

 
Reject 
If… 
 

ݐ ൏ െݐఈ,௩ ݐ ൏ െݐఈ/ଶ,௩	OR	
ݐ ൐  ఈ/ଶ,௩ݐ

ݐ ൐  ఈ,௩ݐ

d.f. ݒ ൌ ݊ െ 2 [Round down to nearest # in table] 
Conf. 
Limits 

LCL	ܾଵ െ ሺݐఈ/ଶ,௩ሻݏ௕ଵ            UCL ܾଵ ൅ ሺݐఈ/ଶ,௩ሻݏ௕ଵ 

Note Use to determine if a linear relationship exists between an 
independent and dependent variable (both must be normal) 

 Test for Coefficient of Correlation 
16.4b 1-Tail 

(Left Tail) 
2 –Tail 1 – Tail 

(Right Tail) 
ߩ ଴ܪ ൌ ߩ 0 ൌ ߩ 0 ൌ 0 
ߩ ଵܪ ൏ 0 

Negative 
relationship 

ߩ ് 0 
Some Linear 
Relationship 

ߩ ൐ 0 
Positive Relationship 

Test 
Stat ݐ ൌ ඨݎ

݊ െ 2
1 െ ଶݎ

 
Reject 
If… 

ݐ ൏ െݐఈ,௩ ݐ ൏ െݐఈ/ଶ,௩	OR	
ݐ ൐  ఈ/ଶ,௩ݐ

ݐ ൐  ఈ,௩ݐ

d.f. ݒ ൌ ݊ െ 2 [Round down to nearest # in table] 
Note:  Use to determine if a linear relationship exists between any two 

normally distributed variables. 

15.2  1 – Tail Only (Right Tail) 
 ଴ The two variables are independentܪ
 ଵ The two variables are dependent (or not independent)ܪ

Test 
Stat 

 ߯ଶ ൌ ∑ ሺ௙ି௘ሻమ

௘
        ݁௜௝ ൌ

ோ௢௪	௜	௧௢௧௔௟∗஼௢௟௨௠௡	௝	௧௢௧௔௟

்௢௧௔௟	ௌ௔௠௣௟௘	ௌ௜௭௘
 

both ݂ and ݁ are FREQUENCY, not a PROPORTION! 
Reject 
If… 

	߯ଶ ൐ ߯ఈ,௩ଶ  

d.f. ݒ ൌ ሺݎ െ 1ሻሺܿ െ 1ሻ    r=# of rows, c=# of columns 
Req’d “Rule of 5”, expected value for each cell must be 	൒ 5	 

12.3 1-Tail 
(Left Tail) 

2 –Tail 1 – Tail 
(Right Tail) 

݌ ଴ܪ ൌ ݌ # ൌ ݌ # ൌ # 
݌ ଵܪ ൏ ݌ # ് ݌ # ൐ # 

Note #  must be a value between 0 and 1 inclusive 
Test 
Stat ݖ ൌ

̂݌ െ ݌

ට݌ሺ1 െ ሻ݌
݊

																			 ̂݌ ൌ
ݔ
݊
	ሾ݂݅	݊ݐ݋	݊݁ݒ݅݃ሿ 

Reject 
If… 

ݖ ൏ െݖఈ ݖ ൏ െݖఈ/ଶ	OR	
ݖ ൐  ఈ/ଶݖ

ݖ ൐  ఈݖ

Req’d For z-test: use	only	if	݊݌ ൐ 5	and	݊ሺ1 െ ሻ݌ ൐ 5 
For Conf. Lim: use	only	if	݊̂݌ ൐ 5	and	݊ሺ1 െ ሻ̂݌ ൐ 5 

Conf. 
Limits LCL   ̂݌ െ ఈ/ଶටݖ

௣ොሺଵି௣ොሻ

௡
̂݌			ܮܥܷ											 ൅ ఈ/ଶටݖ

௣ොሺଵି௣ොሻ

௡
 


