
Goodness of Fit Worksheet Solu3ons 
Discrete Random Variables 

 
Police Calls- The Eastland Police Department released the following numbers for calls for different days in a week.  

1. Use the 1% level of significance to test the claim that the different number of calls have the same frequency. 
 

 
 

𝑯𝟎:	𝒑𝟏 =		𝒑𝟐 =	 	𝒑𝟑 = 	𝒑𝟒 = 	𝒑𝟓 =		𝒑𝟔 =		𝒑𝟕 =
𝟏
𝟕
  Claim 

 
𝑯𝟏:  At least one 𝒑𝒊 is not equal to what is in the claim. 

 

𝑬 = 𝒏𝒑𝒊 = 𝟏𝟖𝟎𝟎 ∙
𝟏
𝟕 ≈ 𝟐𝟓𝟕. 𝟏𝟒𝟑 

 

 
 
 

𝒑 ≈ 𝟎. 𝟎𝟎𝟎; 𝒑 < 𝜶;  𝒑	value is low, 𝑯𝟎	has to go! 
The Sample Does Not Support the Claim  

The distribuCon is not as claimed 
 
 
 
 
 
 
 
 
 
 
 

x O
Monday 144
Tuesday 149

Wednesday 162
Thursday 185
Friday 370

Saturday 388
Sunday 402

Total 1800



TradiFonal Method 
 

 
 

𝝌𝟐 ≈ 𝟑𝟒𝟖. 𝟒𝟑𝟐 
 

 
 

x O E O-E (O-E)^2 (O-E)^2/E
Monday 144 257.143 -113.143 12801.338 49.783
Tuesday 149 257.143 -108.143 11694.908 45.480

Wednesday 162 257.143 -95.143 9052.190 35.203
Thursday 185 257.143 -72.143 5204.612 20.240
Friday 370 257.143 112.857 12736.702 49.532

Saturday 388 257.143 130.857 17123.554 66.592
Sunday 402 257.143 144.857 20983.550 81.603

Total 1800 348.432



 
 

Conclusion  
Reject 𝐻* 

The distribuCon is not as claimed 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Do Not 
Reject 𝑯𝟎 

Reject 𝑯𝟎 

16.812 
348.432 
. 

𝝌𝟐 



2. Use the 5% level of frequency to test the claim that the expected proporCon described below. 
 

 
 
 

𝑯𝟎:	𝒑𝟏 = 𝟎. 𝟏, 𝒑𝟐 = 𝟎. 𝟏, 	𝒑𝟑 = 𝟎. 𝟏, 	𝒑𝟒 = 𝟎. 𝟏, 	𝒑𝟓 = 𝟎. 𝟐, 𝒑𝟔 = 𝟎. 𝟐, 𝒑𝟕 = 𝟎. 𝟐  Claim 
 

𝑯𝟏:  At least one 𝒑𝒊 is not equal to what is in the claim. 
 

Using the original sample informaCon below we can proceed with 𝑬 = 𝒏𝒑𝒊 for all 𝑖 with 𝒏 = 𝟏𝟖𝟎𝟎 
 

 
 

𝒑 ≈ 𝟎. 𝟎𝟎𝟑; 𝒑 < 𝜶;  𝒑	value is low, 𝑯𝟎	has to go! 
The Sample Does Not Support the Claim  

The distribuCon is not as claimed 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

x O p(x)
Monday 144 0.1
Tuesday 149 0.1

Wednesday 162 0.1
Thursday 185 0.1
Friday 370 0.2

Saturday 388 0.2
Sunday 402 0.2

Total 1800



TradiFonal Method 
 

 
 

 
 
 
 

x O E O-E (O-E)^2 (O-E)^2/E
Monday 144 180 -36 1296.000 7.200
Tuesday 149 180 -31 961.000 5.339

Wednesday 162 180 -18 324.000 1.800
Thursday 185 180 5 25.000 0.139
Friday 370 360 10 100.000 0.278

Saturday 388 360 28 784.000 2.178
Sunday 402 360 42 1764.000 4.900

Total 1800 21.833



 
 

Conclusion  
Reject 𝐻* 

The distribuCon is not as claimed 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Do Not 
Reject 𝑯𝟎 

Reject 𝑯𝟎 

12.592 21.833 
. 

𝝌𝟐 



3. Baseball Player Births- American born Major League Baseball players have the following frequency counts 
for the different months of the year. Use the 5% level of significance to tests the claim that MLB players 
are born with the same frequency for the different months. Assume 𝒑(𝒙) = 𝟏

𝟏𝟐
 for all x 

 

 
 

𝑯𝟎:	𝒑𝟏 =		𝒑𝟐 =	 	𝒑𝟑 = 	𝒑𝟒 = 	𝒑𝟓 =		𝒑𝟔 =		𝒑𝟕 =
𝟏
𝟏𝟐

  Claim 
 

𝑯𝟏:  At least one 𝒑𝒊 is not equal to what is in the claim. 
 

𝑬 = 𝒏𝒑𝒊 = 𝟒𝟓𝟏𝟓 ∙
𝟏
𝟏𝟐 = 𝟑𝟕𝟔. 𝟐𝟓 

 

 
 

𝒑 ≈ 𝟎. 𝟎𝟎𝟑; 𝒑 < 𝜶;  𝒑	value is low, 𝑯𝟎	has to go! 
The Sample Does Not Support the Claim  

The distribuCon is not as claimed 
 
 
 
 
 
 
 
 
 

Months O
January 387

February 329
March 366
April 344
May 336
June 313
July 313

August 503
September 421

October 434
November 398
December 371

Total 4515



TradiFonal Method 
 

 
 

𝝌𝟐 ≈ 𝟗𝟑. 𝟎𝟕𝟐 
 

 
 

Months O E O-E (O-E)^2 (O-E)^2?E
January 387 376.25 10.75 115.563 0.307

February 329 376.25 -47.25 2232.563 5.934
March 366 376.25 -10.25 105.063 0.279
April 344 376.25 -32.25 1040.063 2.764
May 336 376.25 -40.25 1620.063 4.306
June 313 376.25 -63.25 4000.563 10.633
July 313 376.25 -63.25 4000.563 10.633

August 503 376.25 126.75 16065.563 42.699
September 421 376.25 44.75 2002.563 5.322

October 434 376.25 57.75 3335.063 8.864
November 398 376.25 21.75 473.063 1.257
December 371 376.25 -5.25 27.563 0.073

Total 4515 93.072



 
 

Conclusion  
Reject 𝐻* 

The distribuCon is not as claimed 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Do Not 
Reject 𝑯𝟎 

Reject 𝑯𝟎 

19.675 21.833 
. 

𝝌𝟐 



4. Flat Tire and Missed Test- Four carpooling students missed a test and claimed it was due to a flat Cre. The 
instructor separated the students and asked what Cre was flat (LeQ front, leQ rear, right front, right rear) to 
determine the consistency of their story and idenCfy the same Cre. An instructor ran a blind experiment 
and asked the class which Cre they thought the carpool would select? The following data illustrates the 
results of the flat Cre experiment. Use the 1% level of significance to test the claim that the students’ 
responses were uniform (same probability) 𝒑(𝒙) = 𝟎. 𝟐𝟓	for all x. 

 

 
 

𝑯𝟎:	𝒑𝟏 =		𝒑𝟐 =	 	𝒑𝟑 = 	𝒑𝟒 =
𝟏
𝟒
  Claim 

 
𝑯𝟏:  At least one 𝒑𝒊 is not equal to what is in the claim. 

 

𝑬 = 𝒏𝒑𝒊 = 𝟒𝟔 ∙
𝟏
𝟒 = 𝟏𝟏. 𝟓 

 

 
 

𝒑 ≈ 𝟎. 𝟓𝟑𝟕; 𝒑 ≮ 𝜶; Accept 𝑯𝟎 
The Sample Supports the Claim  

The distribuCon is as claimed 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Tire O
Left Front 11
Left rear 15

Right Front 12
Right Rear 8

Total 46



TradiFonal Method 
 

 
 

𝝌𝟐 ≈ 𝟐. 𝟏𝟕𝟒 
 

 
 

 
Conclusion  

Do Not Reject 𝐻* 
The distribuCon is as claimed 

Tire O E O-E (O-E)^2 (O-E)^2/E
Left Front 11 11.5 -0.5 0.250 0.022
Left rear 15 11.5 3.5 12.250 1.065

Right Front 12 11.5 0.5 0.250 0.022
Right Rear 8 11.5 -3.5 12.250 1.065

Total 46 2.174

Do Not 
Reject 𝑯𝟎 

Reject 𝑯𝟎 

24.725 
2.174 
. 

𝝌𝟐 



 
5. Student Arrivals- We know that student arrivals for office hours have a Poisson DistribuCon with a mean 𝜇. 

We can use the Goodness of Fit Test to verify that the distribuCon is in fact a Poisson DistribuCon. The 
following table represent the number of arrivals in a typical office hour for various random days. Use the 5% 
level of significance to test the claim that the distribuCon fits the expected proporFon below. 
Note- 𝜇 = 2.2 student visitors per office hour. 

 
 

 
 

𝑯𝟎:	𝒑𝟏 = 𝟎. 𝟏𝟏𝟏, 𝒑𝟐 = 𝟎. 𝟐𝟒𝟒		𝒑𝟑 = 𝟎. 𝟐𝟔𝟖, 	𝒑𝟒 = 𝟎. 𝟏𝟗𝟕 
	𝒑𝟓 = 𝟎. 𝟏𝟎𝟖, 	𝒑𝟔 = 𝟎. 𝟎𝟒𝟖, 	𝒑𝟕 = 𝟎. 𝟎𝟏𝟕, 	𝒑𝟖 = 𝟎. 𝟎𝟎𝟕		Claim 

 
𝑯𝟏:  At least one 𝒑𝒊 is not equal to what is in the claim. 

 
Using the original sample informaCon below we can proceed with 𝑬 = 𝒏𝒑𝒊 for all 𝑖 with 𝒏 = 𝟖𝟎 

 

 
 

𝒑 ≈ 𝟎. 𝟗𝟕𝟔; 𝒑 ≮ 𝜶; Accept 𝑯𝟎 
The Sample Supports the Claim  

The distribuCon is as claimed 
 
 
 
 
 
 
 
 
 
 

x O p(x)
0 7 0.111
1 18 0.244
2 22 0.268
3 15 0.197
4 10 0.108
5 5 0.048
6 2 0.017

more than 6 1 0.007

Total 80 1



TradiFonal Method 
 

 
 

𝝌𝟐 ≈ 𝟏. 𝟔𝟕𝟑 
 

 
 

x O E O-E (O-E)^2 (O-E)^2?E
0 7 8.864 -1.864 3.475 0.392
1 18 19.501 -1.501 2.254 0.116
2 22 21.451 0.549 0.301 0.014
3 15 15.731 -0.731 0.534 0.034
4 10 8.652 1.348 1.817 0.210
5 5 3.807 1.193 1.423 0.374
6 2 1.396 0.604 0.365 0.261

more than 6 1 0.597 0.403 0.162 0.272

Total 80 1.673



 
 

Conclusion  
Do Not Reject 𝐻* 

The distribuCon is as claimed 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Do Not 
Reject 𝑯𝟎 

Reject 𝑯𝟎 

14.067 
2.174 
. 



6. Lifespan of US Residents- The Lifespan of US Residents are presumed to be Normally Distributed. The 
following table represents the counts (frequency) of lifespans for US ciCzens in the last year. Use the 1% 
level of significance to test the claim that the distribuCon fits the expected proporFons below. 

        Note- 𝜇 = 78.6; 	𝜎 = 9.5 
 

 
 

𝑯𝟎:	𝒑𝟏 = 𝟎. 𝟎𝟎𝟎𝟐, 𝒑𝟐 = 𝟎. 𝟎𝟎𝟔𝟑, 	𝒑𝟑 = 𝟎. 𝟎𝟔𝟗𝟓, 	𝒑𝟒 = 𝟎. 𝟐𝟕𝟓𝟖 
	𝒑𝟓 = 𝟎. 𝟑𝟗𝟕𝟎, 	𝒑𝟔 = 𝟎. 𝟐𝟎𝟖𝟎, 	𝒑𝟕 = 𝟎. 𝟎𝟑𝟗𝟒, 	𝒑𝟖 = 𝟎. 𝟎𝟎𝟐𝟕		Claim 

 
𝑯𝟏:  At least one 𝒑𝒊 is not equal to what is in the claim. 

 
Using the original sample informaCon below we can proceed with 𝑬 = 𝒏𝒑𝒊 for all 𝑖 with 𝒏 = 𝟑𝟐𝟎 

 

 
 

𝒑 ≈ 𝟎. 𝟎𝟎𝟎; 𝒑 < 𝜶;  𝒑	value is low, 𝑯𝟎	has to go! 
The Sample Does Not Support the Claim  

The distribuCon is not as claimed 
 
 

 

x O p(x)
Less than 45 3 0.0002

Between 45 and 54.99 3 0.0063
Between 55 and 64.99 25 0.0695
Between 65 and 74.99 85 0.2758
Between 75 and 84.99 120 0.3970
Between 85 and 94.99 65 0.2080

Between 95 and 104.99 16 0.0394
At least 105 3 0.0027

Total 320 0.9989



 
 

𝝌𝟐 ≈ 𝟏𝟒𝟐. 𝟐𝟓𝟐 
 

 
 
 
 

x O E O-E (O-E)^2 (O-E)^2/E
Less than 45 3 0.064 2.936 8.620 134.689

Between 45 and 54.99 3 2.016 0.984 0.968 0.480
Between 55 and 64.99 25 22.24 2.76 7.618 0.343
Between 65 and 74.99 85 88.256 -3.256 10.602 0.120
Between 75 and 84.99 120 127.04 -7.04 49.562 0.390
Between 85 and 94.99 65 66.56 -1.56 2.434 0.037

Between 95 and 104.99 16 12.608 3.392 11.506 0.913
At least 105 3 0.864 2.136 4.562 5.281

Total 320 142.252



 
 

Conclusion  
Reject 𝐻* 

The distribuCon is as not as claimed 
 

Do Not 
Reject 𝑯𝟎 

Reject 𝑯𝟎 

18.475 
142.252 
. 

𝝌𝟐 


