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ntng, Trem@® ®u'blyXGBoohs3tnhd, bgo t'tBPNNhn s o
(Backpropagatlon Neural Networka SVR(Support Vector RegressipiN g hi ° 23] ¢c . u

S d . mtp hibhXGBoost MLR (Multiple Linear Regression SVR, RF (Rondom

Fores) L W d . t2nh s-ng | eo tr X@Bodstei hi Jjo dublt cH,

ve t ot i so v, IMLRRAGVReRF.NA nm o g h[24PLeki csl' & d, ng
mo hinhGN-VSIDM | © s k]t h° pGaossianNoge #3 hhmGNhfEnh V¢
(Diffusion Model based on the Vibrating Stjng mo hinhXGBoostL W €, ¢ t 2 nh t hi

do n€ c cth@®n g hbbkyo mGN-USIDMRXGBoostlhi® pm: h3 nh € ¢ t ?

i dO n€, ¢ dong b«dLE&nh @u SNABDMW XGBOVRMMSE v -~

n I€ t |7 NMgHI0OBMS o TuOfs 82 8dgAEBgostimW d3 nth§o m ¢
n b B G
i

c gfFm t4Yi Selangor, XGBadstay sk t cha [t dbly

Vv, m: h3nh ANN v™ SVR.

Vit Nam | " kuhyw nv cch tuh€nthg h€ ng c., a ATNn,
theo |I™ n€e ¢ dang do b«o. Do vdy, d, b8o ch?
do b«o | © rblt quan tr ng nh23m gilm thiWu r_ |
hdi vQ ng€di. bGonmenghdoOng do b«o b3uzng m! h
rblt mdnh, c¢c- thW n-i chung |7 gfn Ln gi, i |
s d b&8o n€ ¢ dong do b«o L« L€ ¢ kh3ng L
h, i ngd mguy°n t2nh to&n | . n, LiQu n"y | " m
gi.i h4n khi c¢cfn d b8o chinWikhddrpgm, @ hd&snc
t" i nguy°n t2nh to§n khi d, b§8o b=xng m! h3n
m ¢ n€ ¢ t4i c¢c8c trUYm kh2 t€ ng hl[i vin ven
Xx©y d. ng m! h3nh h ¢ m§y hde, nbg8 ot in}g cc ddn©nhg pd c
C. u nghiéns d, ng m* h3nh XGBoost v, i c§c d. |
L, cao nmnde&haa Ud ©OHgLmoyD8d trm c¢c- s’ | i u quan
hli vein Lfy L., v° d"i nhblt so v,i c¢c8c trUm
d b&8o ¢, a m: h3nh sau L- s€ L€ ¢c so s&nh v
mohlnhXGBoosttmg nghi p v, d F8€ohn® ¢ dOmgnNngbi b «
28" liph®€hrng ph8&8p nghi°n c_u
2.1 SX | i Mum@Hhink GBoost x ©y dxng
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c§c chn b«o W& idn 1?@‘0'— rj) th b «o 2021‘)‘!“9
tr°n h3nh 1. Tr d;gfng);fff_ ngxay%@'@f "H‘db§ocaa®mrum
d" nh cho h u bln ['uy 'n m1 h3 nh
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Wutip (nktm 2013)€evc Bokslymig MG Wni L2 nchh nmtk
mnh, gOy n&nog k@ g I, nn hhn 0d_5m)ontgdiohH in gD &
chn b«o n"y [nh h€ ng s€&€ khl'ng tham gia v o

M: h3nh XGBoost L€ ¢ thit]#Hi k/JD§dplw€bnde c
§n nh€e tr°n blfng 1. C8c si°u tham s° ch2nh |
qus§ tr3nh h uektming Irateymar degth, i:reg, 12_reg, subsample, gamma,
min_child_weight, n_estimators v" early_sto]
L€ ¢ thw hinw i Qugcthimép >, si°u tham s° n"
Optunn nh3m h, tr t L. ng Li Qu cth€ nch htih aum
ntkng t°t nhblt, k/Jt qul thW hi"  n trong blng

Blng 1. Thi/} Idp md hinh XGBoost cho%m Hon Dau

T M& hinh Tham s Lfu v Tham s’ d
1 MO hinhXGBoostl hn | SLt YHdn Dau SS
, MbéhinhXGBoostl a b LG, LT, CAP, MWS, MV, HWSt {on ss

(06 PpiJJn Déau
3 MOhinhXGBoostl a b i SL,OWS, OP, LG, LT, CAP, MWS, ss

09 Ppi/n MV, HWSt UHdn Dau

- SL (Hon Da) OWS, OP( H, n  N¢
4 MO hinh XGBoostd. 1 "g't/ " TG 11, CAP, MWS, MV, ss

chéo (1 i )] n HWS
Tr on §SIAL. ao n€ ¢ donglad cbg€ ¢ Yguamdmr LS

C
OwsSlavdn t " ¢ gt Ui q@P@Bbmtsrudmtt tqluia; @APHSHKdAPt Ui t ©m
bdo; MWSlavd n t ~ ¢ drong bagLGdakiL Hh L | ( t1®@vgl b «(ot)©m Lbl« o)
MViat ¢ L, di c;HWSIAhE mgadbh«aehuyWn c_, a b«o.

Blng 2.Phm v @ cHhi cac siéu tham 3, a mé hinh XGBoost

Si°u tha PhUm vi Li Si°u thartr Phdm vi Li
learning_rate [0.00001 + 0.50] gamma [1e-8 + 1.0]
max_depth [1+20] min_child_weight [1e-8 + 1.0]
11 reg [0.00001 + 10.0] n_estimators [10 + 1000]
12_reg [0.00001 + 10.0] early_stopping 20
subsample [0.0 +1.0]

Blng 3.B cacsiéuthams'i  €aimodinh XGBoostt Hon Dau

Si°u tham Mo hinh M6 hinh Mo hinh S d, n ¢
Lhn bi La bil] La bil] d. [
learning_rate 0,5 04 0,43 0,49
max_depth 18 19 14 16
11_reg 2,2e05 4,6e-05 04 0,53
12_reg 4,15 0,32 0,37 2,2e03
subsample 0,94 0,88 0,91 0,98
gamma 0,00015 0,05 3,99e05 3,2e04
min_child_weight 0,00048 0,3e-06 2,36e06 2,3e04
n_estimators 644 756 666 558

early_stopping 20 20 20 20
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2.2. M6 hinhXGBoost

Mt h3nh X@GBaoagsthsdt t
thudt to8n Gradient Tre
L€ ¢ s d,ng trong m! h
h” " nh m t c©y§m1

§n ttng c€ ng L, d’
Boo[gdl i nlgU@TB) | L €Ct
h XGBoost | " vi ¢

)
e
3n

nh h ¢ tdp mlnh hhn t

cao t h 3
m i t°t hhn t. vi ¢ kJt % Lpdpc §c§ cmit hhid/huh sy-Jltu
h3snh tr€ ¢, v.i sh LY tr°n h3nh 2.
Tap huan luyén X
Cay 1 (X) [ Cay2(X) | ...[Cayn-1(X) @yn(X)
s 3 oSS
! o & , x ,
£,X) [C&& ] - [ 6.0 £,(X)
PIWACS
Hinh 2. S h” tiiud toan ¢ a mé hinhlXGBoost

M6 hinhXGBoost nh3i1m m,c L2ch x |IT b"i tog§n |
cao V.i ph€ehng ph8&8p h ¢ m8y chuy°n s©u tht
khi L- phrli-veoeyot trsaggkholng tr ng s’ th,
l'i " u ODFudWnag blfng v,i m i k2ch c¢c_. d. i u
XGBoost c¢- t ¢ ldocothhtiéltoanlsangsorhisn h achhng t bit c [
CPU trong qus8 tr3snh ni" or trHp .c XayBhidokertthebt" o 8§ n G
L- | " nhlng icl€u ttihfundt to&8n, b, nh, tLli m€o, a
gi.a phfn mQme°wn cphfkmlc nhkqng . naq d.hm_vai._  in b,
XGBoost triWn khai thudt to&8n c¢c®©y quy/Jt L ntl
c8ch tiJJp cdn trong L- c¢c8c mt h3nh m i L€ ¢
m: h3nh tr€e c¢c L- r“i ¢, ng |4i v, L€enbag LW T
L. d'c¢c tktng c¢c€ ng v3 n- Wgid.mnght Mudt "~ tho § m b
c8§c m* h3nh. C8ch tiJJp ¢dn n"y h, tr° ¢ <c8§
l o4Yi .

LT thuy/Jt c,a thudt to&n mHE bBakln QQuy 8 cCIr

X ={X1, X2, X3, € n}X (1

V.i thtng s° Lfu ra x8c L nh | ":

Y={Y1, Y2 Y3 € n}Y (2)

Nh€ vdy tr oXGBoost ht diti tvg &g m Hp clofu hfic tdp b
t Yo ra v~ € c¢ | @Xn@actch8icnggis§ t@ ' c LIF® mga nf"y <
gi 8 tr° ch2nh x8c y m t 1€ ng gi§ tr° L€ ¢
S sai s’ c¢c,a m! h3nh. Mu ' n m! h3nh h ¢ tdp
L NW th, ¢c ©Oyi hn cLit@yp trhhiy/Jt &l el €®hg c8§c gi §
phfn d€ L- (khng phli | ° gi 8 tr iX,)d T<€hng
h ¢ tdp t€. n@ LE€RLEtgid rta HHFmWee & | € ng p
G(X), ta | Ui tifJp t_c tUYo a.a tci®Oyp hi _cc trdipe tihdy
ths gi§ tr ).o0W ©ong e80!l hi xé sublt | " m vi’
h"m mblt m§t swcle€d8ngh8&auy’ o

J(E)=L(E)+Q(£) ©)
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Trong L- c8&8c tham s c¢,a mt h3nh L€ ¢ hubl
th"nh phfn L€ c trhé’gnulvarmztehte mrgtiﬂ.h%ﬁn th8& n h

|-
tdp c¢c.a m! h3nh. Vi ¢ th°m v o th” nh phfn r
L€ ¢ c.,a m* h3nh h c m§tyr‘vq"|h§trrk§hnxhp h(i 0 vne rt @’ tntc
kinh nghi m, vi ¢ s d,ng h" m m c¢c ti°u L€ ¢
h3nh L€ ¢c | a ch n ¢ xu h€ ng s d,ng c8c
Lhn gifn s€ cho ph®p grg&hh. hDondt & mgoqms ki
cOy, gi 8§ tr c®¥npg £888h cu’
U B £8 4)
H m mblt m8t ° v,ng | Hp th, t ¢ dUng:
* B ,U0 B 14& (5)
Gig§ tr° € ¢ |I¥ ng GA® thaty¥nh nhe sau:
u B &£8 U /8 (6)
Gi S§regularizatomQ(f) ¢+ t hW s’ d. ng ctng th_ ¢ sau
1 r -tB 7 @)
Tr ongl L pﬂlctl-pcacaclatrongcayqlﬂy ‘niti; T la s la trong cay qui}
Unh;* 1~  h° S ph ng LYi h m phdt; W I " v®c th
Taylor s&€ L€ ¢ s d_,ng trong h"m mblt m§t ° t
nhblt L€ ¢ s d,ng trong thudt to§n GTB.
Gi[ thifJt rng h"m t i €©u cho qu8 tr3nh h
L€ ¢ vi/Jt th nh:

* B C7 - E7 r -rB 7 (8)
Trong c®Bng a¢&hec chtng s’ L« L€ ¢ | oYi b, g ()
. 0

I t €ehnwghl ngldg h"m bdc nhblt v° bdc hai ¢, a
L€ ¢ x8c¢c L  nh b?ung t "  ng c¢c,a c8c gi & tr  mblt
v,i 01 I8 cho n°n h"m mblt m§t c¢c- thw L€ ¢ x
& Do L-, c¢c*ng th_ ¢ (8) L€ ¢ viflt 1'4i nhe sa
* B B C 7 —BEr7 B '7 -E r7 r (9
Khi L-, b"i to&n t i €u c_,a h"m mblt m8§t ¢
nhblth cmabdc 2. N-i c¢c8ch kh8c, sau khi phon ¢
L"nh, s thay LI hi u sublt c¢c_,a mt h3nh c¢c- t
c.a m* h3nh L€ ¢ cli thi ' n sau khis&hLe i |
chbBlp nhdn, ng€ ¢ 149 vi ' ¢c t&8ch n¥%t s€ d. ng |
23.Ph_ _ng ph8&px Lb8noh gi 8
-Sai s° qu©n p Roéthviean SquaraiEIrgrRMSE:n h  (
RMSE= /—a(F -Q) (10
-H" s~ t+<€hng quan Pearson (r):
o = (12)
B
Trong L - I & val/dl i a:§1cudbi13h tiomg tdp d.

N
d. b&§o v ° quan&ltr ggc § ttrh’ id Libvgw lit,rgn§ bt hhaqg
t r dc trung/b3nh c.,a chu, i
M6 hinhXGBo o slt€ &, x©y ddngl dicehudhgh i gian t
p

li°ndot Lc, cFn phli L€ ¢ x IT c8&c gi& tr° m
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tr’ huyJ thiJy vQomgc nigsl,i ¢dphmM@BhognBPmEp n i
tuy}]n t2n

3.KJt \gulthlo | udn

t
h.

3. 1. Mt h3nh XGBoost L_n biAn

n"i v, i mi/m3idqkhlLhs bd,_ng s  |i, udiguanbit/n
L, cao n¥€ c¢c dOng IHothmtrta)rﬁm v« o tu ks Wroi t(CI9/20
h3nh 3 cho thbly sai s d. b&8o I.n “htbl$ cl[ ¢
t €ehngRwywsan s’ b3 nh pRMS8htng@hntg unmgg bthin®D, 67 ( 3
(43,1cm), 0,19 (43,8m) va-0,09 (49,8c m) .  KJt qul d, b§o L™ i v
clng ¢c- sai s I . n (Hlnht4):>IthB vgy,tb |thWntUny

hinh XGBoost. hn  ®h Jjnsl, dcag m c mn€UaW gluarb §tor dce, ¢
cho th i &Umn” 0B4 42, 4€ kht! g cbhao kvJti ocuh[ tl
n€ ¢ quan trdc khing phlfn &§nh L€ ¢ xu thJ] n¢¥
khéc.

() (b)

(c) (d)

Hinh3.So s8nh L, cao n€ c¢c doGng d, bgo b°ung m: h3nh X
Duksuri (9/2017) t4i H,n D&u tUi c¢c8c th i hUn d,. b

Hinh4So s8nh<eld®©nlg nd, b&8o b3ng m* h3nh XGBoost Lhn bi
trong b«o Wutip (9Di20m3hi Arh’ i ;htno Bh@uc Ld@mhpoOn t §n
dang do béo



