O HenMHenHbIX MeToaax MaLnHHOIO

00y4YeHUs1 B KOHTEKCTE HACTPOUKU
[1O Gurobi

YcTtioro B.H., MHcTuTyT matematukn nm. C.J1. Cobonesa CO PAH (Omckum
dounman)

lccnenoBaHue BbINOSTHEHO 3a CYET rpaHTa Poccnnckoro Hay4dHoro poHaa Ne
22-71-10015-11, https://rscf.ru/en/project/22-71-10015-I1/



https://rscf.ru/en/project/22-71-10015/
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Parameter optimization (VNS)
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MIPLIB 2017 - The Mixed Integer Programmmg Library

In response to the needs of researchers for access to real-world
mixed integer programs, Robert E. Bixby, E.A. Boyd, and R.R.
Indovina created in 1992 the MIPLIB, an electronically available
library of both pure and mixed integer programs. Since its
introduction, MIPLIB has become a standard test set used to
compare the performance of mixed integer optimizers. Its
availability has provided an important stimulus for researchers in
this very active area. The library has now been released in its sixth
edition as a collaborative effort between Arizona State University,
COIN-OR, CPLEX, FICO, Gurobi, MathWorks, MIPCL, MOSEK,
NUOPT, SAS, and Zuse Institute Berlin. Like the previous MIPLIB
2010, two main sets have been compiled from the submissions.
The Benchmark Set contains 240 instances that are solvable by
(the union of) today’s codes. For practical reasons, the
benchmark instances were selected subject to various constraints
regarding solvability and numerical stability. The much larger
Collection Set represents a diverse selection regardless of the
above, benchmark-relevant criteria. Download the instance sets
as well as supplementary data, run scripts and the solution
checker from our Download page.
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T'pynna Yuciio Omnucanue
npusHa-
KOB

PasmepnocTn 3 pa3sMepHoCcTb MaTpuibl A - m, n, KOJINYecTBO HeHyJle-
BBIX 9JIEMEHTOB

Tun nepemennoii | 12 BCe IepeMeHHble, OMHApHbIE, leJble, HElpepbIBHbIE,
HesIBHBIE 11eJIble, (DUKCHPOBAHHBIE IEJIble, PA3HBIX TH-
OB ¢ HEeHYJIEBBIMH KO3 dummenramu

Fpanunsr  nepe- | 17 cpejHee, MHUHUMAJIBHBI, MaKCHMAJIbHBII 3JIEMEHT,

MEHHBIX CcTaHJapTHOE OTKJIOHEHHe, MejnaHa 110 BekTopam [©,
uT, ut —1I*

Koaddpunnenrst 30 cpejiHee, MHHHMAJIbHBI, MaKCHMAJILHBI 3JIEMEHT,

neinesoit  yHk- cTaHAAPTHOE OTKJIOHEHHE, MeHaHa 110 THIIAM Iepe-

un MEHHBIX U JUUIs1 BCEX II€PEMEHHBIX

Tun orpannuenmii | 24 YHCJI0 OrPAHHYEHHIT Pa3sHBIX BHIOB

Bekropa orpanu- | 20 cpejHee, MHHHUMAJIbHBI, MaKCHMAJIbHBIH 3JIEMEHT,

yeHuit CTAaHAAPTHOE OTK/IOHEHHE, MeJAMaHa 1o Bektopam [
i

Marpuna  xoad- | 30 cpejiHee, MHHHMAJIbHBI, MaKCHMAJILHBI 3JIEMEHT,

bunnenros CTaHJAPTHOE OTKJIOHEHHEe, MeJHaHa 110 CTPOKAM Mat-
PHIIBI, 32TEM 10 HOJIYUUBIIEMYCsI BEKTOPY BHOBb CPeji-
Hee, MHHUMAJIbHBI, MAKCHMAJbLHBIN 3JIEMEHT, CTaH-
JiaPTHOE OTKJIOHEHHEe

Hpyrue 10 [MPU3HAKH ONNCHIBAIONINE KJINKY, JAHHAMH3M
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OrpaHnyeHus:

- Threads cTtporo 8;
- Minrelnodes cTtporo 0.

[MapameTpbl BbiIbpaHHbIE ONS1 HACTPOMKM:

- (Gomorypasses;
- Method;

- Mipfocus;

- Presolve.



[aHHble popmaTta MIPLIB17 n npeabigyline pesynberarhl

- 05
-0.0
._0'5 DS:F‘W;
= ] -49
-8
52
u 146

)T T



[aHHble popmaTta MIPLIB17 n npeabiaylime pesynberarhl

Pe3yn braTtbl YNCJIEHHbLIX 3KCNEPNMEHTOB
HactpoeHHbin ¢ VNS ontumym | [NpenckasaHHble Bo Bpems CV

CooTHoLleHne cpegHero 76% 88%
BPEMEHW BbINOSIHEHUS B

CpaBHEHMM C 3amnyCKOM Ha

napamMmeTpax no-yMOomn4aHuio

BpemeHHble 3aTpaThl npumepHo 40 yacos NpUMepHO 3 CeKyHAbl



[pagneHTHbIN OYCTUHT
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[ pagMeHTHbIN OYCTUHT

OTMeTUM Tenepb BaXKHOE CBOMCTBO GYHKLMN MNOTEPD B PACCMOTPEHHOM BbilLe NpuMepe
C perpeccveit. [ns 3Toro nocyMTaemM Npon3soaHyo GyHKLUMM NOTepb No NpeackasaHuio

z = ay(z;) mopgenn gna i-ro obbekTa:

0L (yi, ) 8l @
"0 |y 022 TP

z=ar(z;)

z=ay(z;)

Buaum, 4To pa3HOCTb, Ha KOTOPYIo 0ByyaeTcs k-it anropuTM, BblpaXkaeTcs yepes
NPOU3BOAHY!IO:

i 0L (yi,
si = yi — ar(@i) = —%

z=ay(z:)



[pagneHTHbIN OYCTUHT

BCNOMHUTE aHanoruio ¢ ronbGUcToM: 0byyeHne KOMNO3ULMM MOXHO NPeacTaBUTb Kak
nepemelleHve npegackasanua us Toukm (ag (21 ), ap(xs), . . ., ap(zx)) B TOUKY
(aks1(z1), ars1(22), - - -y ars1(ZN)). B KOHEUHOM UTOrE Mbl OXKMAAEM, UTO TOUKA
(ax(z1),ak(x2),...,ax(xy)) Gyner pacnonaratbcs Kak MOXKHO B/IMXKe K TOUKeE C

WCTUHHBIMM 3HaYeHUAMU (Y1, Yo, - - - s YN )-

( \
al(x)) (11.92) @ T

0 (ap1(xy), apsa(x2))
(brs1(x1), brsa(z2)) -
A2 (ag(x1), ar(zy))
(az2(x1), az(x2)) |

A

(ar(xy), a1(x9))

= W



Uem xopoll rpaaneHTHbIN OYCTUHT?

- He boutcs pasHbix MacwTaboB B AaHHLIX, MPOMYCKOB,
MYNETUKONNMHEaPHOCTU, HENTMHEWHBLIX U KaTeropuarnbHbIX JaHHbIX;
- [loxox Ha HeMpoCeTb BO3MOXXHOCTAMM HACTPOUKN U METOLO0NOINEN

00yyeHus;



[TlocTaHOBKa 3KCrnepuMeHTa

VNS nosepx Gurobi

Ha 3aAa4ax COCTaBNEHNS
pacnucaHus |:> Y

ANsi KaXKAon 3a4adm cBost
KOHourypaumsa Gurobi

Feature extraction
metogom MIPLIB

Yno0bHO nogxoauT Kak
BXOAHast MHGopMaumsa o
3agade




[TlocTaHOBKa 3KCrnepuMeHTa

r

GB

3anyck 3agad Ha
KOHpurypaumax n3 VNS

3anyck Ha
npenckasaHHbIX
KOHJomrypaumax

3anyck 3agad Ha
KOHdourypaumm “no
yMOI4yaHuio”

threads 8
minrelnodes 0




TecT BnkokcoHa

INlerenpa:

default - Bbibopka BpeMEH 3anycKoB, NofnyyYyeHHast Ha KOHdUrypaumm no-yMonyaHmio;
individual - BbibOpka BpeMEH 3anyckoB, nosiydeHHas Ha HangeHHbIX VNS KoHurypaumnsax
predicted - BbIbopka BpeMEH 3anyCKoB, MNOMy4YeHHasi C NOMOLLbIO rPagneHTHOro OyCcTuHra B
9KCrnepumeHTe ¢ MeTogukon leave-one-out

OcHoBHas runortesa default < predicted predicted < individual
p-value 2.74e-29 0.67
KommeHTapumn [MnoTtesa oTBepraeTcs, 3HaYUT [vnoTtesa He oTBepraetcs. B
predicted cTtaTuctnyeckm oBpaTHyt CTOPOHY, KCTaTM,
3Ha4YMMO MeHbLue, Yyem default TOXe He OTBepraeTtcsi, XoTs No
CbIpbIM AA@HHbIM NOX0OXe, YTO
individual ny4we predicted




Cnacunbo 3a BHMmMaHue!

Jnteparypa:

1. MIPLIB 2017: Data-Driven Compilation of the 6th Mixed-Integer Programming
Library, Gleixner et al.
2. CatBoost Web Documentation, https://catboost.ai/docs/en/



Cross-validation
Cross Validation

Train-test split 5-Fold Cross Validation
Dataset Fold1 Fold2 Fold3 Fold4 Fold5
L Train Train Train Train
2 : : : Trai
— Training Train Train Train rain
3 Train Train Train Train

| Train Train Train Train
> Testing Train | | Train || Train | | Train




