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NHEREHN=TZOER:

(1) KIERE (Surrogate model) , REAH M ERE BN AEENIRE (Gaussian Process,
GP),

(2) REX# (Acquisition function) , & Pffutility function. infill criterion, & FB
HEI¥E: El (Expected Improvement) . UCB (Upper Confidence Bound). PI
(Probability of Improvement) o

(3) REEEM (Alternation / Sequential rule) o XEBOWZILEE, BARLEMN:
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Probability of improvement (Pl)(Kushner, 1964):

PI(z) = P(f(z) < Sy (f )
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EEREE (Brochu etal, 2010) : EE—RIANRF, BM—NRHAS"EBENHIIEE

RERE, ZEEVGI ] UARBRA— N LS EREEIIRD,; LRI ZE

B fE A

W, DEXNHEERI&R. EO0RERITA GP-Hedge,

17



Stata mlhpbo

syntax.

mlhpbo varlist, [model(string) mltype(string) params(string) configs(string) kfold(integer 5) crit(string) method(string) seed(integer 123) iters(integer 100) deter

model 1EENZF SJIREL:
e [o])3[n)A:

O 1lasso, ridge, enet ( LinearRegression )

O prf ( RandomForest )

O gbt ( GradientBoostedTrees ) , Nn (Near‘estNeighbor‘s) , ann

( NeuralNetwork ) , Markov , NaiveBayes , svm ( SupportVectorMachine ),

class ( ClassDistribution )

o NIl : 1logit ( LogisticRegression ) , dt ( DecisionTree ) , rf

( RandomForest ) , gbt ( GradientBoostedTrees ) , nn ( NearestNeighbors ) , 18



REIEY model 75 B DHISERIBE params() :

lasso, ridge , enet :

® L[1Regularization,

® |2Regularization
dt .

® DistributionSmoothing : 1 (default)

® FeatureFraction : 1 (default)

® NetworkDepth : 5 (default)

® MaxTrainingRounds : 50 (default)

svm .
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7. mlhybo BNBARERIENN

1O
argmmEZ(yi

1=1

K
~ () + A0 ) |6k +
k=1

Stataf', 1lasso, elasticnet BYBHMREREN /Y

argmmL Z( y; — f(0,x

2IN
—_EBEBXR. A\ = N\, )\
Fit[] : f —=RSS + AoPenalty

Predict[] : %RSS + A1Penalty
lasso : %RSS + A1Penalty

K
)2+ A (Z a0 +
k=1

= NX(1 — a).

Y k
2 k=1

2 ; b
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mltype : Ml2g8F SJBYEKEY . predict , classify

AERBNZSELZE configs o LU,

® model(rf) params(FeatureFraction) configs({0.4, 0.6, 0.8}) S8R

{0.4,0.6,0.8} N FETTE
® model(lasso) params(L1Regularization) configs(Interval[{0,10}]
[0,10]XE]

® model(enet) params(L1Regularization L2Regularization)

configs(Rectangle[{0,10},{0,10}]) : ECEE{-3,-3},{3, 3} E A X1

 BECRE
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mANSHEERE:

A=
Interval[{min,max}]
Trianglel]
Rectangle[{xmin,ymin}, {xmax,ymax} ]
Disk[{x©,y0},radius]
Disk[{x0,y0}, {xradius, yradius}]
Triangle[pl,p2,p3]

Polygon[pl,p2,...]

51—+

Interval[{10, 20}]

Triangle[{{0, 0}, {1, 1}, {2, 0}}]
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crit : REIF(ETEIR. [O)IREIRYE BIEF:

crit
"RSquared"
"MeanSquare”
"StandardDeviation"
"MeanDeviation"
"LogLikelihood"
"StandardDeviationBaseline"
"MeanCrossEntropy”
"FractionVarianceUnexplained"

"Perplexity"

aX

coefficient of determination

mean square of the residuals

root mean square of the residuals

mean absolute value of the residuals
log-likelihood of the model given the test data
standard deviation of test set values

mean cross entropy over test examples

exponential of the mean cross entropy
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D RRERYE RfET:
crit

"Accuracy”
"Accuracy”->n
"AccuracyBaseline”
"CohenKappa"
"Error”
"GeometricMeanProbability"
"LogLikelihood"
"MeanCrossEntropy”

"MeanDecisionUtility"

aX

fraction of correctly classified examples

top-n accuracy

accuracy if predicting the commonest class
Cohen's kappa coefficient

fraction of incorrectly classified examples
geometric mean of the actual-class probabilities
log-likelihood of the model given the test set
mean cross entropy over test examples

mean utility over test example
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method BI3E:

® mei : maximize expected improvement (default)

® mip : maximize improvement probability

seed() : random seed
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mlhpbo BYZERR1FETE boresults.xlsx X4, B ITIIEX:

bohistory # coef o
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f5l: Lasso

. insheet using "d:\course202601\growth.csv",clear
. mlhpbo gr6096 abslatit - ztropics, model(lasso) configs(Interval[{0.001, 30}]) crit(MeanSquare) seed(126) iters(200)

Configurations: 11.1002
Objective: 0.000715697
Results stored in boresults.xlsx with evaluation history and coefficients.

import excel using "boresults.xlsx", firstrow sheet("bohistory") clear
. twoway (connected Value Configuration, sort(Configuration))

.0012+
.0011 +

.001+

Value

.0009 +

.0008

.0007 +

Configuration
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import excel using "boresults.xlsx", firstrow sheet("coef") clear
(2 vars, 24 obs)

list
s L +
| X b |
|==mcmmemmenomaacmoaa=- |
1. | avelf -.01804897 |
2. | buddha .10509897 |
3. | civ72 -.00050562 |
4. | confuc .15375537 |
5. | dens65c .07877238 |
|==oemmeommenomeacnea-e |
6. | east .17194348 |
7. | gdpch6@l  -.05551927 |
8. | govnoml -.00334344 |
9. | gvrel  -.05948969 |
| |

hindu@® .01542942



s MR (L1+L2) :

. insheet using "d:\course202601\growth.csv",clear
. mlhpbo gr6096 abslatit - ztropics, model(enet) configs(Rectangle[{0.001, 0.001},{10,10}]) crit(MeanSquare) seed(126) iters(200)

Configurations: {6.41272, 9.11644}
Objective: 0.000741037
Results stored in boresults.xlsx with evaluation history and coefficients.

FEATLARM (FEZREE ]+ 107K

mlhpbo gr6096 abslatit - ztropics, model(rf) configs({{e.3,0.5,0.7},{5,7,9}}) crit(MeanSquare)

Configurations: {0.7, 5}
Objective: 0.000778365
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Wolfram3> 4 : mmprog.wls

{path, file} = Import["d:/mlci/mlboinfo.txt", "Lines"];

SetDirectory[path];

Needs["MLBO™ "]

data = Import[file, {"Tabular"}];

If[FileExistsQ["mlboparams.do"], DeleteFile["mlboparams.do"], Nothing]

bo = mlBoHp[data, "enet", Rectangle[{0.001, ©0.001},{10,10}], 5, "MeanSquare", AssumeDeterministic->True, RandomSeeding->126];
hp = Association[Thread[{"boconfig", "bobj"} -> bo[[1 ;; 2]]1];

strl = StringRiffle[KeyValueMap["global " <> #1 <> " " <> ToString[#2] &, hp], "\n"];

str2 = "global knum " <> ToString[bo[[4]]] <> "\n";

Export["mlboparams.do", StringRiffle[{strl, str2}, "\n"], "Text"];
If[FileExistsQ["boresults.xlsx"], DeleteFile["boresults.xlsx"], Nothing]
Export["boresults.xlsx", "Sheets" -> {"bohistory" -> bo[[3]], "coef" -> bo[[5]]}, "Rules"];

WolframX f4: "D:/MLCl/mm optimization.nb"
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IR

F14:

wolframscript.exe® 3% 5%
ZZEWolframEngine, 1T ATIYA]:

e wolframengine.exeEMathematicaBY—gl 53, AILAEEL&=Mathematica,

o HhZEwolframengine.exe: https://www.wolfram.com/engine/ ({RIEIRTEMK S,
FETETH)

F24:

HRIE

{£Statatg Ewolframscript.exe (REmathematica.exe) BT, FESH (SEPR
EEATS) |

. whereis wolframscript "C:\Program Files\Wolfram Research\WolframScript\wolframscript.exe"
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