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Formal Problem Setting

� training set: inputs X = (x1, . . . , xn) ∈ Rn×d and labels
Y = (y1, . . . , yn) ∈ Rn

� test set: inputs X ′ = (x ′1, . . . , x
′
t) ∈ Rt×d without labels

Find a function

f : X → Y (1)

s.t. the test set labels are predicted as accurately as possible, i.e.

f (X ′) ≈ Y ′ (2)
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Pre-processing

Several transformations and cleaning steps needed before putting
the data into an algorithm, e.g.

Figure 1: Workflow of Pre-Processing Steps

All transformation need to be preformed on the test set as well!
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1 b a s i c_p r e p r o c e s s i n g = f u n c t i o n (X_com, y , s c a l e r=" gau s s i a n " )
2 {
3 s ou r c e ( " r e p l a c e_ r a t i n g s .R" )
4 s ou r c e ( " c o n v e r t_ c a t e g o r i c a l s .R" )
5 s ou r c e ( " impute_data .R" )
6 s ou r c e ( " encode_t ime_var i ab l e s .R" )
7 s ou r c e ( " impu t e_ou t l i e r s .R" )
8 s ou r c e ( " sca l e_data .R" )
9 s ou r c e ( " d e l e t e_ne a r z e r o_va r i a b l e s .R" )

10 X_rat ings = r e p l a c e_ r a t i n g s (X_com)
11 X_imputed = na i ve_ imputa t i on ( X_rat ings )
12 X_no_outl ier = data . f rame ( l a p p l y (X_imputed , i q r _ o u t l i e r ) )
13 X_time_encoded = inc lude_quarter_dummies ( X_no_outl ier )
14 X_scaled = sca l e_data ( X_time_encoded , scale_method = s c a l e r )
15 X_encoded = data . f rame ( l a p p l y ( X_scaled , cat_to_dummy) )
16 X_com = de l e c t_nz_va r i a b l e ( X_encoded )
17 i d x_ t r a i n = c ( 1 : l e n g t h ( y ) )
18 t r a i n = cb ind (X_com[ i dx_t r a i n , ]
19 t e s t = X_com[− i d x_t r a i n , ]
20 r e t u r n ( l i s t ( t r a i n = t r a i n , X_com = X_com, t e s t = t e s t ) )
21 }

dataProcessing
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Optimizing Hyper-parameters

Algorithm 1: t-time k-fold crossvalidation and gridSearch

1 foreach i in 1:t do
2 Randomly split the data into k folds of the same size
3 foreach j in 1:k do
4 Use jth fold as test set and the union of remaining folds as training set
5 foreach p in 1:grid do
6 Fit model on training set using parameter set p
7 Predict on test set and calculate RMSE
8 end
9 end

10 foreach p in 1:grid do
11 Calculate average RMSE over the t × k-runs
12 end
13 choose p with the lowest RMSE
14 end

xgbTuning rfTuning svmTuning
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Taking on the curse of Dimensionality

Problem:
� many variables (99 after pre-processing)
� small training set (n = 1460)
� variables are correlated with each other

Our approaches:
� Variable selection through variable importance ranking
� Extract a smaller set of variable using PCA
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Results

� Gaussian SVR with all variable is the single best model
� PCA did not work well
� Models perform best with the full set of variables as Figure ??

suggested

Inputs Gaussian SVR Random Forest GBM
All Variables 0.1308 0.1484 0.1333

Top 30 0.1323 0.1515 0.1436
PCA 0.1607 0.1657 0.1657

Table 1: RMSE of submitted predictions

Github: finalModels
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