EDP 660 

Logistic Regression Example: Bids Data
Contractors sometimes scheme to set bid prices higher than the fair market (or competitive) price. A state attorney general investigating collusive practices among bidders for road construction contracts may want to determine which contract-related variables (such as number of bidders, bid amount and cost of materials) are useful indicators of whether or not a bid is fixed (i.e., whether the bid price is intentionally set higher than the fair market value). Here, the value of the response variable is either fixed bid or competitive bid. 
What would the dummy variable be for this response variable?


Because this response is binary, E(y) = Π, where Π is the probability that y=1 for given values of x1, x2,…,xk. In the language of the problem, E(y) represents ….
Suppose an investigator has obtained information on the bid status (fixed or competitive) for a sample of 31 contracts. In addition, two variables thought to be related to bid status are also recorded for each contract: number of bidders x1 and the difference between the winning (lowest) bid and the estimated competitive bid (called the engineer’s estimate) x2, measured as a percentage of the estimate. 
Let’s fit the logistic model to the data using the binary logistic regression option of Minitab. (Stat ( Regression ( Binary Logistic Regression. Select the dependent variable for Response, and the independent variables for Model. Independent variables that are categorical would be placed in Factors. Before running the analysis, go to Results, then select the second option: Response information, regression table, log likelihood, and test that all slopes equal 0. Also go to Storage and select Event Probability.)  What are the maximum likelihood estimates of the beta values?
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Thus, our prediction equation for the probability of a fixed bid [i.e., Π = P(y=1)] is:

Remember,
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in the logistic model estimates the change in the log-odds when 
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 is increased by 1 unit, holding all other x’s in the model fixed. A more practical interpretation is the percent increase or decrease in the odds for every one unit increase in an x value. Minitab reports the odds-ratio, which we can use to calculate the percentage of interest. 

What are the odds-ratios? 
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Now, subtract 1 from each of these values to get the percent increase or decrease in the estimate of odds of a fixed contract. Record this value, along with an interpretation of the 
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estimates.
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Now let’s test the overall adequacy of the model. In Minitab, the values of interest are G and the corresponding p. What is the null hypothesis for the overall adequacy of the model and what do you conclude based on the Minitab output?
To test the contribution of each variable to the model in Minitab, we consult the z and corresponding p-values. What is the null hypothesis for each independent variable, and what do you conclude based on the Minitab output? 
Finally, look at the probability of a particular contract being fixed based on the given x and y values. Are any actual values surprising based on the probabilities?
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