Information Economics – First Homework assignment
You purchase widgets, which are used in production of your product: shiznits. You cannot distinguish the quality of widgets, but from experience, you know they come in two types: good widgets and bad widgets. Suppose that in the absence of information on widget quality, you must pay $5 for all widgets. On average, whenever you purchase 100 widgets, 40 were good, while 60 were bad. 
1. Calculate your costs of production, assuming that widgets are the only input in production. What is your expected profit per unit?

2. Suppose that an expert comes along, who can detect bad widgets with 80% accuracy and always detects good widgets. Fill in the rest of the table below, including how often the expert tells you there is a bad widget, how often he tells you a widget is bad, and how often he tells you a widget is bad when the widget is in fact bad. How often does the expert tell you the widget is good, when it is in fact bad? 
	
	Expert says widget is good
	Expert says widget is bad
	Widget counts

	Widget is good
	40
	0
	40

	Widget is bad
	
	
	60

	Signal counts
	
	
	100


3. In the event that you detect a bad widget, suppose you can then get away with paying the supplier $2 for the widget. In a 100 purchase, how much money does the expert advice save you? 

Hopefully, this part of the assignment will give you a chance to practice your conditional probabilities a little bit, while allowing you at the same time to exercise your imagination. 
1. You are to first make up some fictional data relating to what can be called an “outcome” and a “signal”. I. e., in our example we explored in class, we discussed the relationship between a weather forecast of rain and the incidence of rain. Can you think of a similar situation in which this would apply? Arrange the data in a table which displays the total amount of each type of events occurring, and the intersection of signals and events (i. e., bad weather forecasts and rain). This is not as easy as it sounds – make sure that your signal is actually informative! Of course, I certainly will not penalize you if you use actual data! 

2. Think about a decision problem to which your data might be applied. That is, think about costs that might be incurred coincident with outcomes in your data, or benefits that might be won. First, calculate the expected value (costs) incurred without the information, then, compute the expected value (costs) incurred when the information is applied. 

