
  

  

It’s not easy 

  building green: 

predicting lead time for LEED certifications 

May 10, 2010 



  

  

  

Project Background 
 
The Green Building Certification Institute (GBCI): 
 
Independent, third party organization committed to promoting the design, 
development, and implementation of processes used to increase and 
measure green building performance and green building practice.   
 
Provides two main services to its customers:   
 
 1) bestows onto individuals LEED Green Associate and LEED AP  
   credentials 
 
 2) project certification, which involves administering the LEED  
  certification program according to validated international standards  
 of the LEED Rating System.   
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Focus on the Certification Process :  
 
 
 
 
 
•LEED certification involves three steps: Registration, Application and 
Certification.   
 
•Certification process includes two revenue generation points, 
Registration and Application Review.   
 
•Organizations seeking LEED certification pay an upfront registration 
fee as well as a second, larger fee for application review.   
 



  

  

  

Issue:  
 
Inability to predict whether or not an registrant will file an 
application for review within 12 months of registration (GBCI’s 
accounting cycle). 
 
 

Goal: 
 
Evaluate various classification methods to  tackle  issue at hand.   
 
An accurate prediction would allow the organization to perform 
more reliable cash flow forecasting, which will inform hiring and 
expansion plans.   
 



  

A Look at the Sample Data 

Complete in  

12 Months Region 

Proj_ 

Commercial 

Proj_ 

MilitaryBase ProjType GrossSqFt Owner Type 

Month_Reg 

Before_Close 

No West YES NO Commercial Office 142604 Profit Org. 0.03 

Yes South YES NO Commercial Office 160000 Profit Org. 0.03 

Yes International NO NO Campus 230286 Profit Org. 10.77 

No Midwest YES NO Commercial Office 20000 State Government 17.35 

No South NO YES Military Base 37950 Federal Government 0.83 

No West NO YES Military Base 9364 Federal Government 0.87 



  

Initial Exploration 

      Square Feet                 Log(Square Feet) 



  

Initial Exploration 

                           Time Until Close  



  

Initial Exploration   
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The Models: 
 Naïve Bayes, KNN, 
 CART & Logistic Regression 



  

Naïve Bayes Models 
Reason for Use: would theoretically be able to integrate the given 
predictors into the naïve rule to generate accurate classifications 
 
Variables Utilized:  Confidentiality, Region, Owner Type, Occupant Type, 
and Square Footage; Square footage values binned, as the model does not 
allow for continuous variables 

•10 separate, evenly spaced bins– 400,000 sq.ft. in breadth 
• 4 bins, separated by visualization cut off 
 

  
Analysis based upon: Conditional probabilities,  Classification Confusion 
Matrices, Overall error % 
 
Role of Oversampling 
 
Result: variables provided did not adequately capture the behavior of the 
                 observations provided.  
 

 
  



  



  

Naïve Bayes,  
Oversampling 



  

KNN 
 

•Various ‘k’ values examined 
 
•Model complicated by fact that all but two variables were 
categorical 

 
•Oversampling Employed 

KNN Results: variables provided did not adequately capture the 

behavior of the observations provided.  

 



  

KNN 
Models 



  

CART 

Reason for Use: Given the large number of potential dummy variables, 
looking for a modeling process that might clue us in to the most important 
dummies in a category, or the appropriate bins to use for continuous 
variables.   
 
Result:  
Both XLMiner and Spotfire Miner returned, as a tree, a single box with the 
word “No”. After eliminating the forced pruning of the tree, “Yes” nodes 
were generated, but at level 7 within the tree. 
 
“Months_Diff_Reg_Close” supporting the initial impressions that it would 
be an important factor in distinguishing between “Yes” records and “No” 
records.  It is not a clear enough signal, however, to create a practical tree. 
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Partial screen shot of un-pruned tree 

Minimum Error Tree (Naïve Case) 



  

Logistic Regression Models 
Reason for Use: predict a categorical response variable also in hope to 
understand the odds of the success class 
 
Modeling:  Various models were tried before conclusion 

•Original Model with the data at hand 
•Modified data: condensing the project type to- Commercial, Military 
•Modified SqFt to LOG(SqFt)  

  
 
 

  Role of Oversampling: 
•Predictive Accuracy of success class increased with the tradeoff of       
 decreasing overall accuracy. 

  Result:  
•Variables do have a small p value suggesting their significance  
•Odds close to one suggest the signal is not strong enough for a 
definite conclusive model 

 
 

  



  Modified Data- Project Type Over Sampled Data 

Logistic Regression Models 



  

Model Best Error %  Test Data Notes

Naive-Bayes 9.34 Standard Partition (all classified as "No")

CART 9.33 Standard Partition (all classified as "No")

Logistic Regression 9.66 Standard Partition (all classified as "No")

KNN 9.37 Standard Partition, k=8 (10 total)

Model Best Error %  Test Data Notes

Naive-Bayes 37.35 Oversampled Partition (40% 'Success')

CART 9.32 Oversampled Partition (40% 'Success')

Logistic Regression 77.28 Oversampled Partition (40% 'Success')

KNN 44.29 Oversampled Partition (40% 'Success'), 

Model Summaries 



  

 
 
Initial Findings:  
 
Lower square footage, more time from registration to the end of an 
application system, and residing in the Midwest all increase the probability 
of a “Yes” outcome. 
 
However… 
 
 We advise GBCI not to use these variables for predicting time between 
registration and application.  Classification  models were unable to 
demonstrate that these variables have sufficient predictive ability.   
 
The reason: likely that the drivers behind application lead time are not yet 
reflected in the available data. 
   
 



  

   
Final Recommendation: Modify the registration process 
to include two questions, whose responses might serve 
as more discriminating predictive variables.   
 
1. What is the completion status of your project? (Idea, 
Plans Drafted, Construction in Progress, Completed) 
 
2. When do you expect to submit the completed 
application forms? (0-3, 6-12, 12-24, 25+ months)  
 



  Questions? 


