Design Problems
P.1. The Professional Bowling Association (PBA) has 15 traditional tournaments per year (as well as several others with different formats). The tournaments are played at 15 different bowling centers. There are many PBA bowlers, however, not all bowlers play at all tournaments. Tournaments involve 2 preliminary rounds, each made up of 7 games each (games involve 10 frames with a perfect score being 300). After these rounds, the leading bowlers move on in the tournament. There are 5 oiling patterns (Chameleon, Cheetah, Scorpion, Shark, and Viper), each is used at 3 of the tournaments.  Set up this model/design, with respect to factors, and effects and variances to be estimated. Note that we consider only 37 bowlers who competed in all tournaments. Each observation is a 7 game total for a bowler at a tourney in a 7-game preliminary round.
P.2. A study was conducted to test the “deterrence” hypothesis: Introduction of a penalty, that all else equal, will reduce behavior leading to fine. While this may be true in standard transactions among agents, does it hold in social contracts? An experiment was conducted over 5 “periods” among 2 conditions (test group and control group), and 10 day care centers (6 test group, 4 control group). The response measured was (arcsin transformed) percentage of parents arriving late to pick up children. Each “period” was a 4 week period, and each observation was at the daycare center/week level. The structure of the design is as follows:
· Period 1&5 – No Fines for either condition

· Periods 2-4 – Fine for Test Group/ No Fine for Control Group

Set up this model/design, with respect to factors, and effects and variances to be estimated, as well as what you may hypothesize for Period comparisons within treatments.
