Richard Winn
Sheet Survey

Analysis of Results

Our group wished to see if the almighty dollar (and thread count as well) dictated the perceived quality of bed sheets.  Since most of us sleep on sheets most nights, we felt this to be a very pertinent question.  Our initial survey consisted of a simple preference test between two bed sheet samples: a more expensive 250 thread count Egyptian cotton sheet, and a less expensive 230 thread count Sateen sheet.  We did our best to make the experiment double blind.  The data we used to create the “double-blindness” is in the first spreadsheet attached, labeled “Double Blind.”  In this aspect of the experiment, we followed the proposal rigorously, so the numbers can be explained there.  The double-blindness aspect of the project was very successful.  

We did diverge from other aspects of out proposal slightly.  We did not use the Math 5 class as our sample, but instead were able to use a more random group: the wanderers of Novak.  While this group is certainly biased in relation to the entire world population (age, socioeconomic status, etc.) it is nonetheless a better sample of Dartmouth students than would be the Math 5 class.  Also, because of this change, we were able to sample a much larger group of opinionated students (96).  Also, in another divergence, we did not ask participants question three in our proposal (Would you be willing to pay $10 more for your preferred sheet than for the other?)  Instead we decided to split our sample into two groups and give each group different sets of information about the sheets.  This aspect of the experiment is described in much more detail in the “Addendum to Project Proposal.”  

Our null hypothesis was that our sample would have no preference between the two sheets, and therefore, given the option between the two, about half of the participants  would pick the less expensive sheet and half the participants would pick the more expensive sheet.  Hence, our Null Hypothesis is as follows:

P=.5, where P is the ratio of participants who picked the expensive sheet over total participants

However, we posited that more people would prefer the more expensive sheet, because it claimed to be of a higher quality.  Thus our Null Hypothesis:

P>.5, where P is the ratio of participants who picked the expensive sheet over total participants

More precisely, we felt that about 80 percent of our participants would pick the more expensive sheet.  This corresponds to our Power Hypothesis:

P=.8, where P is the ratio of participants who picked the expensive sheet over total participants

We were completely wrong!  Our results showed a huge bias in the direction of the LESS expensive sheet.  As you can see in the “Group 1” spreadsheet, only 10.4 percent of opinionated participants in Group 1 preferred the more expensive sheet, leaving an astounding 89.6 percent of participants favoring the less expensive sheet.  The standard deviation of this group was .309 (as calculated in Excel).

Our power hypothesis of .8 yielded an experiment power of 99.91% (calculated in Excel).  This means that if our results did show that P is greater than or equal to .8, there is a 99.91 percent chance that we are correctly proving our alternate hypothesis (N>.5) is correct.  Alternatively, there is only a .09% chance that our alternate hypothesis is false, and our P ≥.8 is simply by luck.  In other words, we have only a .09% chance of Type II error.

However, by our results, the chance that our data fall under the P≥ .8 category is 4.93E-25.  This is so close to zero it is impossible that our Power hypothesis is correct.  It is also nearly impossible that our null hypothesis is correct.  There is only a 6.91E-10 chance that P≥ .5.  Therefore, it seems that our hypothesis is COMPLETELY WRONG!

There are several possible explanations for this, and even though our hypothesis is wrong, the data collected is very useful.  First of all, it seems that price and thread count are not the only variables important in the sheet quality.  It seems that the weave is also important.  According to www.smartdecorating.com, Sateen is a fabric that has single vertical threads woven over four to eight horizontal threads and under one horizontal thread.  This is the same as satin weave with the horizontal and vertical weaving pattern reversed.  This weaving method gives the fabric a smooth finish and shows off bright shiny threads (such as silk) very well.  These fabrics are close woven.  Sateen weave has good drapeability and relatively poor durability, although medium-weight sateen weave fabrics with a high cotton content are okay to use if the fabric receives light wear.  So, we can see that this weave might create a softer feeling sheet, although it must be thicker and is likely less durable.  Also, while the Sateen sheet may be softer and win in an experiment such as ours, if put on an actual bed, the sheets are likely much warmer than the lighter Egyptian cotton, and would likely not be preferred in the summer, or by those who prefer to have thin sheets.  These facts could not be tested well by our survey.

Practically, the experiment reveals that picking out a fabric should not be done only by reading about thread counts and comparing price.  The best bet is of course to feel samples of the fabric itself.  

Analysis of Addendum Results

Since our results seemed so skewed towards the Sateen sheets, we decided to take the experiment in a different direction.  Our new question concerns psychology and whether people will be more likely to pick the more expensive sheet if they are told it is the more expensive sheet.  Details on how this was done can be found in the “Addendum to Project Proposal” section.

When we collected the data from this group (Spreadsheet labeled “Group 2”), we did see a difference between this group and Group 1, and because we used the same size group, the same power.  This group still had a bias towards the less expensive sheet, but a much less strong bias.  In this group over a quarter of participants, at 27.08 percent, had a preference for the more expensive sheet.  The only question remains, Is this statistically significant.

Using the formula in the Proposal addendum, we compared the means of the two groups and found that the z-score corresponding to the difference between the two means is 2.12.  Since this is larger than the z-score corresponding to a significance level of .05, we can say with 95% confidence that the difference between the two groups not just by luck, but due to our alternate hypothesis.  The difference is statistically significant.

This means that we humans (or at least our sample population) can be convinced that a sheet is more comfortable and desirable simply because it costs more and has a higher thread count.  Perhaps this is why advertising plays such a huge roll in our lives.  Money can be made off of this psychological fact:  we like things better if they sound like they SHOULD be better, regardless of how we truly feel.  This is also an important result of our survey, and suggests that we should rely more on how the fabric feels, or how the product performs, rather than what is printed on the box.  

