
Least-Squares Project: Due on February 8

This is the take-home portion. You may (and should) use a calculator for some of the
calculations, but you must show your thought process.

When the space shuttle Challenger exploded in 1986, one of the criticisms made of NASA’s
decision to launch was in the way they did the analysis of number of O-ring failures versus
temperature (O-ring failure caused the explosion). Four O-ring failures would be fatal.
NASA had data from 24 previous flights. The data for these flights is below and a scatter
plot can be found on the back.

temp ◦F 53 75 57 58 63 70 70 66 67 67 67 68

failures 3 2 1 1 1 1 1 0 0 0 0 0

temp ◦F 69 70 70 72 73 75 76 76 78 79 80 81

failures 0 0 0 0 0 0 0 0 0 0 0 0

The temperature that day was forecast to be 31◦F.

(a.) NASA based the decision to launch partially on a chart showing only the flights that
had at least one O-ring failure. Find the straight line that best fits these seven flights.
On the basis of this data, predict the number of O-ring failures when the temperature
is 31, and when the number of failures will exceed four.

(b.) Find the straight line that best fits all 24 flights. On the basis of this extra data, predict
the number of O-ring failures when the temperature is 31, and when the number of
failures will exceed four.

(c.) Compare the two models. Which do you think is the more accurate method of pre-
dicting? Do you think it is appropriate to use this data to make a prediction at all?
Why or why not?

(d.) Perhaps the data isn’t linear. One could instead model the behavior with a quadratic
function y = ax2 + bx + c. Can you find a curve of best fit for the quadratic model?
What does this model predict when the temperature is 31?
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Figure 1: Using only the data from the seven flights with O-ring failure, there appears to
be little correlation between temperature and O-ring failure.
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Figure 2: Using all the data, it becomes more clear that there is indeed a correlation
between temperature and O-ring failure.
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