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Train, Validation, Test
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This Slide Again
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Data Model Predictions
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Training/Testing

• How do we know how good a model is?
• Train long enough?
• Feels good enough?

• Four methods that we commonly use:
• Training set method

• Static split test set

• Random split test set CV

• N-fold cross-validation

• The last two are the more accurate approaches
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Training Set Method
• Procedure

• Build model from the training set
• Compute accuracy on the same training set

• Simple but least reliable estimate of future 
performance on unseen data (a rote learner could 
score 100%!)

• Not used as a performance metric but it is often 
important information in understanding how a 
machine learning model learns

• This is information which you will often report in 
your labs and then compare it with how the learner 
does on a better method
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• Static Split Approach 
• The data owner makes available to the machine learner two distinct 

datasets:
• One is used for learning/training (i.e., inducing a model), and
• One is used exclusively for testing

• Note that this gives you a way to do repeatable tests
• Can be used for challenges (e.g. to see how everyone does on one 

particular unseen set, method we use for helping grade your labs.)
• Be careful not to overfit the Test Set (“Gold Standard”)

6

Static Training/Test Set
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Random Training/Test Set Approach
• Random Split Approach (aka holdout method)

• The data owner makes available to the machine learner a single 
dataset

• The machine learner splits the dataset into a training and a test 
set, such that:
• Instances are randomly assigned to either set
• The distribution of instances (with respect to the target class) is 

hopefully similar in both sets due to randomizing the data before the 
split

• Stratification is an option to ensure proper distribution
• Typically 60% to 90% of instances is used for training and the 

remainder for testing – the more data there is the more that can be 
used for training and still get statistically significant test predictions

• Useful quick estimate for computationally intensive learners
• Not statistically optimal (high variance, unless lots of data)

• Could get a lucky or unlucky test set
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Cross-Validation
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Cross-Validation (CV)

• Cross-Validation (CV) – Cross-validation is a resampling method that 
uses different portions of the data to test and train a model on different 
iterations

• We then average the results of these iterations

• With CV we avoid having data just used for either training or 
validation, and give all training data a chance to be part of each, thus 
getting more accurate results

• Mainly used for comparing different learning models
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N-fold Cross-validation
• Use all the data for both training and validation

• Statistically more reliable
• All data can be used which is good, especially for 

small data sets
• Procedure

• Partition the randomized dataset (call it D) into N equally-
sized subsets S1, …, SN

• For k = 1 to N
• Let Mk be the model induced from D - Sk
• Let ak be the accuracy of  Mk on the instances of the 

test fold Sk
• Return (a1+a2+…+aN)/N
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N-fold Cross-validation (cont.)
• The larger N is, the smaller the variance in the 

final result
• The limit case where N = |D| is known as leave-

one-out CV and provides the most reliable 
estimate.  However, it is typically only practical 
for small instance sets

• Commonly, a value of N=10 is considered a 
reasonable compromise between time 
complexity and reliability

• Note that N-fold CV is a better way to estimate 
how well we will do on novel data
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Model Selection With CV

• Still must chose an actual model to use during 
execution - how?
• Could select the one model that was best on its 

fold?
• We should use a method that takes advantage of as 

much data as we can.  
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Re-train on full 
training set
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Model Selection

• What is the goal of our model evaluation?
• Why do we have so many metrics?
• How do we choose a metric?
• What is the goal of evaluating models?
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Model Selection

• What does the Eugene Goostman story tell us about model 
evaluation and selection? 



Quiz Time
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