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Matlab code for drug combination optimizations

%Performs stepwise linear regression on data
%converts from coded concentrations to real concentrations
 
%to model with real concentrations use x = RC
%to model with coded concentrations use x = CC
%clc is to clear command window, clear all is to clear memory of variables
%in workspace. 
 
clear all;
clc;
%array represents real concentrations for each coded drug concentration 1-4
 
combos = [1 1   1   1   1   1   1   1   1   1   1   1   1   1   1   1   1   1   1   1   1   1   1   1   1   1   1   1   1   1   1   1   1   1   1   1   1   1   1   1   1   1   1   1   1   1   1   1   1   1   1   1   1   1   1   1   1   1   1   1   1   1   1   1   -1  -1  -1  -1  -1  -1  -1  -1  -1  -1  -1  -1  -1  -1  -1  -1  -1  -1  -1  -1  -1  -1  -1  -1  -1  -1  -1  -1  -1  -1  -1  -1  -1  -1  -1  -1  -1  -1  -1  -1  -1  -1  -1  -1  -1  -1  -1  -1  -1  -1  -1  -1  -1  -1  -1  -1  -1  -1  -1  -1  -1  -1  -1  -1  0   0   0   0   0   0   0   0   0   -1  -1  -1  -1  -1  -1  -1  -1  -1  1   1   1   1   1   1   1   1   1
1   1   1   1   1   1   1   1   1   1   1   1   1   1   1   1   1   1   1   1   1   1   1   1   1   1   1   1   1   1   1   1   -1  -1  -1  -1  -1  -1  -1  -1  -1  -1  -1  -1  -1  -1  -1  -1  -1  -1  -1  -1  -1  -1  -1  -1  -1  -1  -1  -1  -1  -1  -1  -1  1   1   1   1   1   1   1   1   1   1   1   1   1   1   1   1   1   1   1   1   1   1   1   1   1   1   1   1   1   1   1   1   -1  -1  -1  -1  -1  -1  -1  -1  -1  -1  -1  -1  -1  -1  -1  -1  -1  -1  -1  -1  -1  -1  -1  -1  -1  -1  -1  -1  -1  -1  -1  -1  0   0   0   -1  -1  -1  1   1   1   0   0   0   -1  -1  -1  1   1   1   0   0   0   -1  -1  -1  1   1   1
1   1   1   1   1   1   1   1   1   1   1   1   1   1   1   1   -1  -1  -1  -1  -1  -1  -1  -1  -1  -1  -1  -1  -1  -1  -1  -1  1   1   1   1   1   1   1   1   1   1   1   1   1   1   1   1   -1  -1  -1  -1  -1  -1  -1  -1  -1  -1  -1  -1  -1  -1  -1  -1  1   1   1   1   1   1   1   1   1   1   1   1   1   1   1   1   -1  -1  -1  -1  -1  -1  -1  -1  -1  -1  -1  -1  -1  -1  -1  -1  1   1   1   1   1   1   1   1   1   1   1   1   1   1   1   1   -1  -1  -1  -1  -1  -1  -1  -1  -1  -1  -1  -1  -1  -1  -1  -1  0   -1  1   0   -1  1   0   -1  1   0   -1  1   0   -1  1   0   -1  1   0   -1  1   0   -1  1   0   -1  1
1   1   1   1   1   1   1   1   -1  -1  -1  -1  -1  -1  -1  -1  1   1   1   1   1   1   1   1   -1  -1  -1  -1  -1  -1  -1  -1  1   1   1   1   1   1   1   1   -1  -1  -1  -1  -1  -1  -1  -1  1   1   1   1   1   1   1   1   -1  -1  -1  -1  -1  -1  -1  -1  1   1   1   1   1   1   1   1   -1  -1  -1  -1  -1  -1  -1  -1  1   1   1   1   1   1   1   1   -1  -1  -1  -1  -1  -1  -1  -1  1   1   1   1   1   1   1   1   -1  -1  -1  -1  -1  -1  -1  -1  1   1   1   1   1   1   1   1   -1  -1  -1  -1  -1  -1  -1  -1  0   -1  1   -1  1   0   1   0   -1  -1  1   0   1   0   -1  0   -1  1   1   0   -1  0   -1  1   -1  1   0
1   1   1   1   -1  -1  -1  -1  1   1   1   1   -1  -1  -1  -1  1   1   1   1   -1  -1  -1  -1  1   1   1   1   -1  -1  -1  -1  1   1   1   1   -1  -1  -1  -1  1   1   1   1   -1  -1  -1  -1  1   1   1   1   -1  -1  -1  -1  1   1   1   1   -1  -1  -1  -1  1   1   1   1   -1  -1  -1  -1  1   1   1   1   -1  -1  -1  -1  1   1   1   1   -1  -1  -1  -1  1   1   1   1   -1  -1  -1  -1  1   1   1   1   -1  -1  -1  -1  1   1   1   1   -1  -1  -1  -1  1   1   1   1   -1  -1  -1  -1  1   1   1   1   -1  -1  -1  -1  0   0   0   1   1   1   -1  -1  -1  -1  -1  -1  0   0   0   1   1   1   1   1   1   -1  -1  -1  0   0   0
1   1   -1  -1  1   1   -1  -1  1   1   -1  -1  1   1   -1  -1  1   1   -1  -1  1   1   -1  -1  1   1   -1  -1  1   1   -1  -1  1   1   -1  -1  1   1   -1  -1  1   1   -1  -1  1   1   -1  -1  1   1   -1  -1  1   1   -1  -1  1   1   -1  -1  1   1   -1  -1  1   1   -1  -1  1   1   -1  -1  1   1   -1  -1  1   1   -1  -1  1   1   -1  -1  1   1   -1  -1  1   1   -1  -1  1   1   -1  -1  1   1   -1  -1  1   1   -1  -1  1   1   -1  -1  1   1   -1  -1  1   1   -1  -1  1   1   -1  -1  1   1   -1  -1  1   1   -1  -1  0   1   -1  -1  0   1   1   -1  0   -1  0   1   1   -1  0   0   1   -1  1   -1  0   0   1   -1  -1  0   1
1   -1  1   -1  1   -1  1   -1  1   -1  1   -1  1   -1  1   -1  1   -1  1   -1  1   -1  1   -1  1   -1  1   -1  1   -1  1   -1  1   -1  1   -1  1   -1  1   -1  1   -1  1   -1  1   -1  1   -1  1   -1  1   -1  1   -1  1   -1  1   -1  1   -1  1   -1  1   -1  1   -1  1   -1  1   -1  1   -1  1   -1  1   -1  1   -1  1   -1  1   -1  1   -1  1   -1  1   -1  1   -1  1   -1  1   -1  1   -1  1   -1  1   -1  1   -1  1   -1  1   -1  1   -1  1   -1  1   -1  1   -1  1   -1  1   -1  1   -1  1   -1  1   -1  1   -1  1   -1  0   -1  1   0   -1  1   0   -1  1   -1  1   0   -1  1   0   -1  1   0   1   0   -1  1   0   -1  1   0   -1
1   -1  -1  1   1   -1  -1  1   1   -1  -1  1   -1  1   1   -1  -1  1   1   -1  -1  1   1   -1  1   -1  -1  1   -1  1   1   -1  1   -1  -1  1   -1  1   1   -1  -1  1   1   -1  -1  1   1   -1  1   -1  -1  1   -1  1   1   -1  1   -1  -1  1   1   -1  -1  1   -1  1   1   -1  1   -1  -1  1   1   -1  -1  1   1   -1  -1  1   -1  1   1   -1  1   -1  -1  1   -1  1   1   -1  -1  1   1   -1  -1  1   1   -1  -1  1   1   -1  -1  1   1   -1  1   -1  -1  1   1   -1  -1  1   1   -1  -1  1   -1  1   1   -1  1   -1  -1  1   0   1   -1  -1  0   1   1   -1  0   0   1   -1  -1  0   1   1   -1  0   0   1   -1  -1  0   1   1   -1  0
1   -1  1   -1  1   -1  -1  1   -1  1   -1  1   1   -1  -1  1   1   -1  -1  1   -1  1   -1  1   1   -1  -1  1   1   -1  1   -1  -1  1   1   -1  1   -1  1   -1  -1  1   1   -1  -1  1   -1  1   -1  1   -1  1   -1  1   1   -1  1   -1  1   -1  -1  1   1   -1  -1  1   1   -1  -1  1   -1  1   -1  1   1   -1  1   -1  1   -1  1   -1  1   -1  -1  1   1   -1  -1  1   -1  1   -1  1   1   -1  -1  1   -1  1   1   -1  -1  1   1   -1  1   -1  1   -1  -1  1   1   -1  -1  1   1   -1  1   -1  1   -1  -1  1   -1  1   -1  1   0   1   -1  1   -1  0   -1  0   1   -1  0   1   0   1   -1  1   -1  0   1   -1  0   -1  0   1   0   1   -1
1   -1  1   -1  -1  1   1   -1  1   -1  -1  1   1   -1  1   -1  -1  1   1   -1  -1  1   -1  1   -1  1   -1  1   1   -1  -1  1   -1  1   -1  1   -1  1   1   -1  1   -1  -1  1   -1  1   -1  1   -1  1   1   -1  1   -1  1   -1  1   -1  1   -1  1   -1  -1  1   -1  1   -1  1   1   -1  -1  1   -1  1   1   -1  -1  1   -1  1   1   -1  -1  1   1   -1  1   -1  1   -1  1   -1  -1  1   1   -1  1   -1  1   -1  1   -1  -1  1   -1  1   1   -1  1   -1  1   -1  1   -1  -1  1   -1  1   -1  1   -1  1   -1  1   -1  1   1   -1  0   0   0   -1  -1  -1  1   1   1   -1  -1  -1  1   1   1   0   0   0   1   1   1   0   0   0   -1  -1  -1
1   -1  -1  1   1   -1  1   -1  -1  1   -1  1   -1  1   1   -1  -1  1   -1  1   1   -1  -1  1   -1  1   1   -1  1   -1  1   -1  -1  1   1   -1  -1  1   -1  1   1   -1  1   -1  1   -1  -1  1   1   -1  1   -1  -1  1   1   -1  1   -1  -1  1   -1  1   -1  1   1   -1  -1  1   -1  1   -1  1   1   -1  1   -1  -1  1   1   -1  1   -1  1   -1  1   -1  -1  1   -1  1   1   -1  -1  1   -1  1   -1  1   1   -1  1   -1  1   -1  -1  1   -1  1   1   -1  -1  1   -1  1   -1  1   -1  1   1   -1  1   -1  -1  1   1   -1  1   -1  0   -1  1   -1  1   0   1   0   -1  0   -1  1   -1  1   0   1   0   -1  0   -1  1   -1  1   0   1   0   -1
1   -1  1   -1  -1  1   -1  1   -1  1   1   -1  -1  1   1   -1  -1  1   -1  1   1   -1  1   -1  1   -1  -1  1   1   -1  -1  1   1   -1  -1  1   1   -1  -1  1   1   -1  1   -1  -1  1   -1  1   -1  1   1   -1  -1  1   1   -1  -1  1   -1  1   1   -1  1   -1  1   -1  -1  1   1   -1  -1  1   -1  1   -1  1   1   -1  1   -1  -1  1   1   -1  -1  1   1   -1  1   -1  1   -1  -1  1   -1  1   -1  1   -1  1   1   -1  1   -1  -1  1   1   -1  -1  1   1   -1  1   -1  1   -1  -1  1   -1  1   1   -1  -1  1   1   -1  -1  1   0   -1  1   1   0   -1  -1  1   0   -1  1   0   0   -1  1   1   0   -1  1   0   -1  -1  1   0   0   -1  1
]';
 
x = combos;
 
y = [26.63  40.78   35.99   29.50   25.27   23.88   28.77   21.57   21.08   21.81   4.05    31.06   1.59    26.04   7.08    15.26   50.02   36.93   25.15   35.90   23.06   20.76   23.89   26.78   15.26   19.50   13.47   13.89   5.24    5.48    5.04    7.86    25.60   26.13   31.07   24.67   10.99   15.02   20.12   20.79   13.13   17.01   9.97    13.24   13.37   6.01    3.35    2.44    0.24    31.21   41.51   31.69   32.68   20.49   22.78   20.44   24.41   23.86   18.00   16.86   6.86    13.52   8.33    20.01   17.76   20.49   23.77   23.23   16.24   16.09   22.42   20.62   5.06    2.90    -15.98  6.41    -3.10   -2.25   -0.90   -4.32   13.41   9.56    7.88    8.84    5.30    2.87    8.70    16.61   6.35    4.52    5.46    7.78    4.03    2.34    1.78    7.03    14.13   7.54    12.18   13.59   13.66   9.34    9.76    19.80   12.24   14.15   9.52    12.74   2.31    4.20    4.41    8.01    22.72   24.87   16.74   16.88   19.72   17.73   19.19   14.29   9.50    20.06   9.95    7.45    -0.15   1.26    4.06    -0.33   21.14   7.78    28.73   9.74    6.03    20.17   19.78   30.95   3.22    0.18    6.40    31.63   20.74   37.06   15.15   26.22   10.83   15.82   47.72   52.17   49.77   56.71   14.78   28.83   29.88   50.86   43.43
]';
 
 
%[ytrans, lambda]=boxcox(y);
%ytrans = y.^2;
 
 
model = LinearModel.stepwise(x, y, 'quadratic')
 
a = anova(model)
b = anova(model, 'summary')
 
%figure
%plotDiagnostics(model, 'cookd')
%title('cooksd1')
%%%%%%%%%%%%%%%%%%%%%%%%%%% model analysis %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
ypred = predict(model,x);
figure
scatter(y, ypred)
title('observed vs fitted')
%saves(figure1, 'real vs pred','jpg');
 
figure %create new figure
subplot(2,2,1)
plotResiduals(model, 'fitted')
title('fitted values vs residuals')
 
subplot(2,2,2) 
plotDiagnostics(model, 'cookd')
title('cooks distance')
 
subplot (2,2,3)
plotResiduals(model, 'probability')
title('normal probability plot');
 
subplot (2,2,4)
plotResiduals(model, 'histogram')
title('histogram');
xlabel('residual');
ylabel('relative frequency')
%other label options (...'FontName','Arial','FontWeight','bold','FontSize',12)
 
%save figure
%saves(figure, 'regression_analysis','jpg');
 
%%%%%%%%%%%%%%%%%%%%%%%%%%%% remove outliers %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%Define outlier based on cook's distance
 
%defined as value with cook's distance more than 3 times greater than average
outl = find(model.Diagnostics.CooksDistance > 6*mean(model.Diagnostics.CooksDistance)); 
 
%or remove only largest outlier based on cooks distance
%outl = find(model.Diagnostics.CooksDistance == max(model.Diagnostics.CooksDistance)); 
 
%make second model with outlier removed
model2 = LinearModel.stepwise(x, y, 'quadratic','exclude',outl);
 
c = anova(model2)
d = anova(model2, 'summary')
 
 
%%%%%%%%%%%%%%%%%%%%%%%%%%% model anaylsis %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
ypred = predict(model2,x);
figure
scatter(y, ypred)
title('observed vs fitted')
saveas(figure, 'real vs pred','jpg');
 
figure %create new figure
subplot(2,2,1)
plotResiduals(model2, 'fitted')
title('fitted values vs residuals')
 
subplot(2,2,2) 
plotDiagnostics(model2, 'cookd')
title('cooks distance')
 
subplot (2,2,3)
plotResiduals(model2, 'probability')
title('normal probability plot');
 
subplot (2,2,4)
plotResiduals(model2, 'histogram')
title('histogram');
xlabel('residual');
ylabel('relative frequency')
%other label options (...'FontName','Arial','FontWeight','bold','FontSize',12)
 
%save figure
%saveas(figure, 'regression_analysis','jpg');
 
 
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% save %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%



1

