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https://julialang.org
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https://code.visualstudio.com
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Install Julia extension under VsCode
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Package Jchemo
https://github.com/mlesnoff/Jchemo.jl
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Documentation
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Benchmark

n = 10^6 ; p = 500 ; q = 10
X = rand(n, p)
Y = rand(n, q)
nlv = 25

@time plskern(X, Y[:, 1]; nlv = nlv) ;

7.1 seconds (50 allocations: 4.001 GiB, 3.45% gc time)

@time plskern(X, Y; nlv = nlv) ;

7.3 seconds (9.76 k allocations: 4.130 GiB, 7.71% gc time, 0.17% compilation time)
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Fictive data

Model fitting

LVs computations 
(projections)

Predictions

Error rates (scores)

b-coefs



10

Tuning models by grid search
Runs over all the combinations of the model parameters
and compute the error rate (RMSEP etc.)      Model selection

par1  = [.1 ; .5 ; 1]
par2 = ["a" ; "e"]

par1 par2
0.1    "a"
0.5    "a"
1.0    "a“                        pars = mpar(par1 = par1, par2 = par2)
0.1    “e"
0.5   "e“
1.0    "e"

Function mpar
builds the grid
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• Functions gridscore, gridscorelv, gridscorelb

Train = Cal + Val

gridscore(Xcal, Ycal, Xval, Yval ; ….)

• Functions gridcv, gridcvlv, gridcvlb

Cross-validation

segm = segmkf(ntrain, 5; rep = 5)  # Replicated K-fold cross-validation
#segm = segmts(ntrain, 30; rep = 5) # Replicated test-set validation

gridcv(Xtrain, Ytrain ; ….)
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Data 
X, Y Xp, Y Compute dissimilarities 

between xnew and rows 
of Xp to find the k nearest 
neighbors of xnew

Options:

(1) Xp
• Euclidean

or

(2) Global PLSR Xp, y  T
• Euclidean
• Mahalanobis

Pre-processing
Set of k nearest neighbors
= Xp[xnew]
d = {d1, …, dk}

Weights 
w = {w1, …, wk}

Model building WPLSR 
Xp[xnew], y[xnew], w

Weight function
Compute the weights from d

Prediction ynew

xnew
Pipeline function lwplsr parameters

• nlvdis
• metric = “eucl”, “mahal”

parameters
• h

parameters
• k
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SYNTAX

nlvdis = 20 ; metric = "mahal"  # Mahalanobis distance on 20 global PLS scores
h = 1 ; k = 100                          # k neighbors, weight function h = 1
nlv = 15              # Nb. LVs in local models

fm = lwplsr(Xtrain, ytrain; nlvdis = nlvdis,
metric = metric, h = h, k = k, nlv = nlv) ;

pred = predict(fm, Xtest).pred

rmsep(pred, ytest)
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• GRIDSCORE

nlvdis = [25] ; metric = ["mahal"]
h = [1; 2; 5] ; k = [100; 250; 500]

pars = mpar(nlvdis = nlvdis, metric = metric, h = h, k = k)       # Build the grid
nlv = 0:25

res = gridscorelv(Xcal, ycal, Xval, yval; score = rmsep, 
fun = lwplsr, nlv = nlv, pars = pars)

u = findall(res.y1 .== minimum(res.y1))[1] 

fm = lwplsr(Xtrain, ytrain; nlvdis = res.nlvdis[u], 
metric = res.metric[u], h = res.h[u], k = res.k[u], 
nlv = res.nlv[u], verbose = true) ;

pred = predict(fm, Xtest).pred

rmsep(pred, ytest)
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• GRIDCV

nlvdis = [25] ; metric = ["mahal"]
h = [1; 2; 5] ; k = [100; 250; 500]

pars = mpar(nlvdis = nlvdis, metric = metric, h = h, k = k)       # Build the grid
nlv = 0:25

m = 100 ; segm = segmts(ntrain, m; rep = 6)     # Test-set CV
#K = 3 ; segm = segmkf(ntrain, K; rep = 2)        # K-fold CV 

res = gridcvlv(Xtrain, ytrain; segm = segm, score = rmsep, 
fun = lwplsr, nlv = nlv, pars = pars).res

u = findall(res.y1 .== minimum(res.y1))[1] 
res[u, :]

fm = lwplsr(Xtrain, ytrain; nlvdis = res.nlvdis[u], 
metric = res.metric[u], h = res.h[u], k = res.k[u], 
nlv = res.nlv[u]) ;

pred = predict(fm, Xtest).pred

rmsep(pred, ytest)
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Practical work 
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SNV + SAV-GOL  d=2
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Predict NDF
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Script files

forages2_descri.jl

gridscore_lwplsr_forages2.jl

gridcv_lwplsr_forages2.jl


