Using CLogitModel Class 

This document describes how to define and implement an object of the type CLogitModel. This class should be used to model a logistic regression. It will create a uniform random number, calculate the probability, allows an adjustment to that probability, compare the random number to the probability and create and save a boolean results variable. One instance of this class should be used for each logistic equation. To use this class in your module, add the files LogitModel.cpp and LogitModel.h to your project.

Declarations 

Define a child class of type CLogitModel: 

class CLogitPregnancy : public CLogitModel 

{ 

public: 

CLogitPregnancy ( CPregnancySim *pParent, CHousehold *pHouse ); 

~CLogitPregnancy(); 

private: 

CPregnancySim *pSim; 

float GetCoefficient(); 

int GetAdjustmentIndex(); 

}; 

In the main simulation class -- or eligibility class, whichever is appropriate, define a pointer to the logit class: 

CLogitPregnancy *pLogitPregnancy; 

Implementation 

In the sim (or elig) constructor create an instance of the class: 

pLogitPregnancy = new CLogitPregnancy (this, pHouse); 

In the destructor, delete the pointer: 

delete pLogitPregnancy; 

In the Initialize() function, call the logit initialize function as follows: 

pLogitPregnancy->Initialize("AdjustProbPregnant", "RandomNumPregnancy", "IsPregnantThisYear", "ProbPregnant"); 

Also note that each of these variables, aside from the adjustment,  listed are annual Results variables, and should be defined in the header as such.  However, they should not be registered in the ResultSet class. The logit class will perform this function. Similarly, the adjustment rule is an array program rule and should be declared as such in the header.  As with the results variables, the logit class will take care of calling ListBracketInst() and MoveBracketFields(). Also note that blank strings can be passed for all terms, except for the name of the random sequence (here called "RandomNumPregnancy"). 

There are two functions in the CLogitModel class that need to be specified: GetAdjustmentIndex() and GetCoefficient(). 

The former, GetAdjustmentIndex(), can be left blank if there is no multiplicative or additive adjustment to the probability. If there is an adjustment, this function should simply return the index of the adjustment array that should be used for this person. For example, if the adjustment is by age groups (20-25, 26-30 and 31-35) then the function should return 0 if age is in the first group, 1 if it is in the second and 2 if it is in the last. 

The function GetCoefficient() is the function that actually contains the regression model. It should look something like: 

float CLogitSingleWithPossibleFather::GetCoefficient() { 

  float Coefficient = -2.0108f; 

 if (pHousehold->Person->Age >= 15 && pHousehold->Person->Age <= 24) 

    Coefficient += 0.7934f; 

   else if (pHousehold->Person->Age >= 25 && pHousehold->Person->Age <= 29) 

    Coefficient += 1.3553f; 

   else if (pHousehold->Person->Age >= 30 && pHousehold->Person->Age <= 39) 

    Coefficient += 0.8822f; 

 return Coefficient; 

} 

To run the logit model, call the Calculate() function. If the adjustment (if there is one) is multiplicative, then call: 

pLogitPregnancy->Calculate(); 

If it is additive, then call: 

pLogitPregnancy->Calculate(false); 

This call calculates the coefficient from the equation by calling GetCoefficient. It also calculates the probability as ecoef / (1 + ecoef), then applies adjustment if there is one, saves the probability in the Results variable defined in the initialize function. It will then check that probability against random number. The random number is also saved in a Results variable. Lastly, it will calculate and save the boolean result to a Results variable if one was given in the initialize function. 

