Thanksgiving Statistics Activity

Name:

Date:

Directions:

Patrick runs a catering business that is preparing for the Thanksgiving holiday.
Patrick caters dinners for large parties with a maximum of 20 guests each. He has
over 20 dinner parties booked for Thanksgiving this year and all parties have the
maximum amount of guests dllowed. Patrick knows he needs to purchase large turkeys
for the dinners. Since roughly one pound of turkey feeds one person, he will need close
o a 25 pound bird for each Thanksgiving dinner. This size wil ensure that every guest
gets turkey. In Patrick's town of Beacon Hil there are two markets that sel whole
turkeys. Sunnyvale Market has 502 turkeys for sdle while Knotted Hil Market has 523
turkeys. Both of the markets send out a flyer each year with a random sample of
turkeys for sale along with each furkey's weight and price. Patrick checks the lists to
see which market wil have the larger turkeys. Since the lists include random samples,
Patrick will need help in defermining which market has the larger turkeys.

Sunnyvale Market

Turkey Number | Turkey Weight (lbs)  Price ($)

l g 23H
2 221 243l
3 220 2420
4 225 2H75
o 210 2310
6 240 2040
7 233 2063
8 230 2030
9 233 2063

10 10.2 122



Turkey Number | Turkey Weight (lbs)  Price ($)

l 234 2024
2 245 2095
13 499 2189
H 201 221
9] 236 2096
6 202 2772

Knotted Hill Market

Turkey Number | Turkey Weight (bs) | Price (%)

l 2949 3289
2 200 27950
3 209 2805
4 224 2464
o 237 2007
6 242 2002
7 268 2948
8 208 2838
9 206 2816

10 [7 18.70

l 202 2772
2 26! 28.7!
3 242 2002
H 24 263
9] 300 3300

16 203 2783



Patrick knows the first step is fo calculate the average (mean) and standard deviation
of turkey weights at each market.*

Average weight (lbs) of turkeys at Sunnyvale Market:

Average weight (lbs) of turkeys at Knotted Hil Market:

Standard deviation (lbs) of weights at Sunnyvdle Market: -

Standard deviation (lbs) of weights at Knotted Hil Market:

*Use Calculation Sheet to determine standard deviation.

Patrick knows the next step is to cdlculate the difference between the average turkey
weight at Sunnyvale Market and Knotted Hil Market:

Absolute difference of mean weights at each market:_

Patrick knows there is a difference between the average weights, but doesn't know if
this difference is significant. He then calculates the variance of the average turkey
weight. To calculate the variance, simply square the standard deviation.

Variance of furkey weight at Sunnyvale Market:

Variance of turkey weight at Knotted Hil Market:



Cdleulation Sheet
Market Name Turkey Weight (los) | Difference between | (Difference)~(2)

Mean Weight and
Turkey Weight (los)

| Sunnyvale 24 128 - =048  (048)~2 = 02304

221 12188 - 1=022 (022)-2 = 00484
220 1288 - |= ( »2=

225

210

240

233 20leH
230
233

10.2

234 HO80H
245

49

201

236 29584
202

Total Squared
Difference:

—\2 Standard Deviation: 346
\] D (x—x)

(n=1)

Knotted Hil 299 | - 299 =485
200 | - 2001=000
209



Market Name

Turkey Weight (los) | Difference between | (Difference)~(2)
Mean Weight and

Turkey Weight (los)

224
23.7
2H2
268 30625
208
206 03025

252
20!

242 0.7225
24l

300

203

Total Squared
Difference:

\, Z (x— ;)2 Standard Deviation:

(n=1)



Patrick is unsure of what to do next and asks for your help. You know that fo fest two
independent samples you need the formula for a Student’s T-fest.

T-value = [ I X1 - X2l ]/ [sart( (@21 /ni)+(622/ n2) )]

Where X 1 is the average turkey weight at Sunnyvale Market and X2 is the average
turkey weight at Knotted Hil Market.

The 021 symbol denotes the variance of turkey weight at Sunnyvdle Market and the o2
2 denotes the variance of turkey weight at Knotted Hil Market.

The n | represents the sample size for Sunnyvale Market and n 2 represents the sample

size for Knotted Hil Market.
Sample size for Sunnyvale Market: 16
Sample size for Knotted Hil Market: 16

T-value from formula:

You dlso wil need to compare this T-value to the T-value from a normal distribution.
To do this, calculate the degrees of freedom of the two samples.

Degrees of freedom =ni+n2-2
(Hint: look above for what n 1 and n 2 represent)

Degrees of freedom of the two samples:

The normal distribution for 30 degrees of freedom and 0.05 significance level is 2.04.
If this value is less than the calculated T-vdlue above, then we know with 957 certainty
that there is a significant difference between the average turkey weight at each
market.



Which T-value is greater?

is greater than

Since the calculated T-vdlue is (greater or less than? Hintf: look above)
the T-value from a normal distribution, Patrick now knows there is a statistically
significant difference between the turkey weights at each market.

Market has the larger turkeys! Patrick concludes with 957
certainty that Market wil have the larger turkeys for the
Thanksgiving holiday! He thanks you for your helo in preparing his business for
Tharksgiving Day! Congratulations on a job wel-donel!

BONUS:

The turkeys are priced based on size, if Patrick purchases 25 turkeys for 2| dinners on
Thanksgiving Day, how much will it cost? (Hint: The price per pound is the same at both
markets)



ANSWERS:

Average (mean) turkey weight at Sunnyvale Market: 2188 los
Average (mean) turkey weight on Knotted Hil Market: 2505 lbs
Standard deviation of turkey weight Sunnyvale Market: 346 los
Standard deviation of turkey weight Knotted Hil Market: 294 los
Absolute difference between the two average weights: 317 los
Variance of average weight of turkeys at Sunnyvale Market: 197
Variance of average weight of turkeys at Knotted Hil Market: 864
Resulting Student’s t-test value: 2.79

Degrees of freedom of 2 samples: 30

________ 279.__________is greater than _ 204

Knotted Hil Market has the larger turkeys. We reject the null hypothesis that there is
no statisticdlly significant difference between the turkey weight at the two markets.
The average turkey weight at Knotted Hill Market is statistically greater than the
average turkey weight at Sunnyvdle Market (significance level = 0.05).

BONUS: In the table, turkeys are priced at 103567 per pound.
25 lbs of turkey x 2| dinners x $ 110 per pound = $ 57750



