Names _______________________________________________________


Chi Square Analysis of M&M’s 
Did you ever wonder why some bags of M&M’s seem to be all orange?  Or red?  And where are all the blues?  According to the Mars corporation, not all colors are supplied equally in a bag.  In fact, they say the proportions of each color are set and are decidedly not equal.
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Source: http://www.mms.com/us/about/products/milkchocolate/
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You will sample (visually!) the contents of bags of M&M’s to determine whether or not the observed frequencies of M&M colors actually follow the expected.  Yes, that means doing a chi-square (2) analysis.

Get a small bag of M&M’s and count the colors.  If you are careful and keep your candy on the plate, don’t handle them too much, etc. you can eat them when you are done!

How many “phenotypes” are you dealing with?

How many degrees of freedom will you work with?


Tally up your M&M’s.  Figure out your expected numbers based on the total number of candies in your bag and on the percentages given above.  Create a chi-square table on the back of this sheet, fill it in and calculate your 2 statistic.  Compare with the table below:

Source: http://www.ento.vt.edu/~sharov/PopEcol/tables/chisq.html

This is a simplified table showing only the most stringent criteria (p values).  We want to use at least p = 0.05, so the values reflecting less confidence (less than 95%) are of no use to us.  So, if your calculated value is equal to or greater than the chi-square statistic at the selected degrees of freedom and p value, you can be certain that the summed deviation of observed values compared to the expected is greater than could have occurred just by chance.  You will reject the null hypothesis that the variability in your data can be accounted for by chance.
How comfortable are you with the results?  Do you think the sample size is large enough to produce valid data?

We should expect that as the number of observations increases, our results should come closer to the expected values.  Increase your sample size by randomly selecting M&M’s from the large bag to double your sample size.  Repeat your analysis and show your calculations.

This is still a small sample, so when all groups have completed their second analysis, we will pool the data from the class and repeat the analysis. Show your calculations below.
Overall, do you believe that M&M’s make it into bags in the proportions stated by the manufacturer?
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