
Solutions from Montgomery, D. C. (2017) Design and Analysis of Experiments, Wiley, NY 
 

1-1 

Chapter 1 
Introduction 

 
 

1.1. Suppose that you want to design an experiment to study the proportion of unpopped kernels of 
popcorn.  Complete steps 1-3 of the guidelines for designing experiments in Section 1.4.  Are there 
any major sources of variation that would be difficult to control? 
 
Step 1 – Recognition of and statement of the problem.  Possible problem statement would be – find 
the best combination of inputs that maximizes yield on popcorn – minimize unpopped kernels. 
 
Step 2 – Selection of the response variable.  Possible responses are number of unpopped kernels per 
100 kernals in experiment, weight of unpopped kernels versus the total weight of kernels cooked. 
 
Step 3 – Choice of factors, levels and range.  Possible factors and levels are brand of popcorn (levels: 
cheap, expensive), age of popcorn (levels: fresh, old), type of cooking method (levels: stovetop, 
microwave), temperature (levels: 150C, 250C), cooking time (levels: 3 minutes, 5 minutes), amount of 
cooking oil (levels, 1 oz, 3 oz), etc. 
 
 
1.2. Suppose that you want to investigate the factors that potentially affect cooked rice. 
 
(a) What would you use as a response variable in this experiment?  How would you measure the 

response? 
 
(b) List all of the potential sources of variability that could impact the response. 
 
(c) Complete the first three steps of the guidelines for designing experiments in Section 1.4. 
 
 Step 1 – Recognition of and statement of the problem. 
 
 Step 2 – Selection of the response variable. 
 
 Step 3 – Choice of factors, levels and range. 
 
 
1.3. Suppose that you want to compare the growth of garden flowers with different conditions of 
sunlight, water, fertilizer and soil conditions.  Complete steps 1-3 of the guidelines for designing 
experiments in Section 1.4. 
 
 Step 1 – Recognition of and statement of the problem. 
 
 Step 2 – Selection of the response variable. 
 
 Step 3 – Choice of factors, levels and range. 
 
 
1.4. Select an experiment of interest to you.  Complete steps 1-3 of the guidelines for designing 
experiments in Section 1.4. 
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Experimental runs can be expensive and time consuming.  If an error were to occur while running the 
experiment, the cost of redoing the experiment is much more manageable with one of the small 
sequential experiments than the large comprehensive experiment. 
 
1.11. Have you received an offer to obtain a credit card in the mail?  What “factors” were associated 
with the offer, such as introductory interest rate?  Do you think the credit card company is 
conducting experiments to investigate which facors product the highest  positive response rate to their 
offer?  What potential factors in the  experiment can you identify? 
 
Interest rate, credit limit, old credit card pay-off amount, interest free period, gift points, others. 
 
 
1.12. What factors do you think an e-commerce company could use in an experiment involving their 
web page to encourage more people to “click-through” into their site? 
 
Font size, font type, images/icons, color, spacing, animation, sound/music, speed, others. 
 


