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TOM TAT

Nghién cru dwoc tién hanh nhdm xac dinh ham hdi quy phi tuyén tinh phi hop d& wéc tinh nang suét tring
cong don, sb trrng/mai/tudn cla ga Mia. Thi nghiém dwoc tién hanh tai Xi nghiép Chan nuéi ga Mia Hadinco, thi x&
Son Tay, Ha Noi tir thang 6 ndm 2021 dén thang 5 nam 2022 va theo ddi ndng suét trirng cong don tir tuan tudi 23
(tudn dé 0) dén tuan tudi 74 (tuan dé 51). Tdng sb 9 ham héi quy phi tuyén tinh (von Bertalanffy, Bridge, Janoschek,
Gompertz, Logistic, Lopez, Monomoleucular, Richards va Weibull) dwgc str dung dé mé ta dong thai nang suét trirng
cong dbn clia ga Mia, tir d6 chon ra ham pht hop nhat. Nang suét tring cong don cla ga Mia dén 52 tudn dé dat
85,98 qua va sb trirng/maéi/tudn cta ga Mia dat cao nhat & tuan dé tht 9 (2,57 qua/mai/tudn). Ham Lopez la ham tbt
nhat d& mo ta doéng thai nang suét trirng cong ddn ctia ga Mia vi cé hé sé xac dinh cao nhat (R? = 99,91%) va cac
gia tri AIC (377,74), BIC (392,99), SER (0,45) thap nhat. Ham Lopez la phu hop nhét trong viéc md ta ndng suét
trirng cong dodn cha ga Mia. Co thé ap dung ham Lopez dé dw doan nang suét trirng cdng dén, sé trirng/mai/tudn
ctia nhitng gibng ga ban dia khac cé ndng suét trirng twong tw véi ga Mia.

T khoa: Puwéng cong néng suét triing cdng don, ga Mia, ga ban dia, ham hdi quy phi tuyén tinh.
Modeling Cumulative Egg Production Curves of Mia Hens using Nonlinear Functions

ABSTRACT

This study was conducted to describe the cumulative egg production curves and determine the best model to
estimate the cumulative egg production of Mia hens raised at Hadinco livestock farm, Son Tay Town, Hanoi from
June 2021 to May 2022. The cumulative egg production was recorded from 23 weeks (the zero-week egglaying) to
74 weeks of age (51 weeks of the egglaying) from 300 Mia hens. Nine nonlinear models were used to be fitted the
data of cumulative egg production of Mia hens. The upper asymptotic cumulative egg production at 52 weeks of
egglaying was 85.98 eggs. The number of eggs produced (NEPt) reached the maximum at the 9th week of egglaying
(2.57 eggs per hen per week). Lopez function appeared best to describe cumulative egg production of Mia hens with
the highest coefficient of determination (99.91%) and the lowest AIC (377.74), BIC (392.99), and SER (0.45). These
results suggest that Lopez functions can be applied to estimate the cumulative egg production, number of eggs per
hen per week of other local chicken breeds that similar egg production as the Mia hens.

Keywords: Nonlinear models, egg production curve, local chicken, Mia hens.

con gin lién v6i doi s6ng van hoa va phong tuc
cua hiu hét cac gia dinh cta ngudi dan Viét

Chan nudi ga & nude ta duge phat trién 6  Nam (Nguyen Hoang & cs., 2021). Ga Mia la
nhiéu vung sinh thai va da c6 lich st hon 3000 mét trong téng s6 37 gidng ga ban dia cia nudc
nidm (Duc & Long, 2008). Chan nuéi ga khong ta (Lan Phuong & cs., 2015) c¢6 ngudn goc ti
chi mang lai hiéu quda kinh té& cho cac ho gia lang c¢6 Pudng Lam, thi xd Son Tay, Ha Noi.
dinh ma con ga, dic biét cac giong ga ban dia Giong ga nay thudc vao nhém nhiing giéng ga

1. DAT VAN DE
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Mb hinh hoa déng thai ndng suét trirng cdng ddn ctia ga Mia bang ham hdi quy phi tuyén tinh

than to véi nhiing uu diém nhu ngoai hinh dep
va thit thom ngon. Do d6, gad Mia dudc st dung
nhiéu trong nhan giéng thuan ciing nhu trong
cac cdng thtic lai mang lai hiéu qua kinh té& cao
cho ngudi chan nudi (Hoang Anh Tuén, 2023).

DPong thai vé nang suit tring cong don cta
gia cAm néi chung va ctia ga dé triing néi riéng
¢6 xu huéng cia mot dudng cong phi tuyén tinh
tuong tu nhu dong thai sinh trudng ctia vat nudi
(Darmani & France, 2019). Do d6, déng thai
nang sudt triang cong don ctua ga dé c6 thé mé ta
bing cac ham héi quy phi tuyén tinh. Mé hinh
hoa ning suét tring cong don ctia ga bang cac
ham héi quy phi tuyén tinh dé udc tinh duge san
lugng tring, ning suit tring/mai/tuan caa dan
ga trong moi thoi diém cia giai doan dé tring,
tit d6 gitp cho ngudi chian nudi cé co s6 khoa hoc
trong viéc dua ra nhiing cai tién vé ky thuat can
thiét trong cham séc, nudi dudng, quan ly dan
ga phut hdp; cling nhu c6 co s6 khoa hoc gitip cac
nha dinh dudng gia cAm sé xac dinh dudc nhu
cau dinh dudng phu hdp véi ting giai doan dé
tring va mang lai hiéu qua kinh t& cao trong
chén nudi ga dé tring.

Mb ta dong thai vé& ning suit tring cong don
cta ga bing mot s6 ham héi quy phi tuyén tinh
da dugc dé cap trong nhiéu nghién ctu trudc day
nhu ctia Minh & cs. (1995); Ganesan & cs. (2011);
Savegnago & cs. (2011); Savegnago & cs. (2012);
Narinc & cs. (2014); Otwinowska-Mindur & cs.
(2016); Akilli & Gorgulu (2019, 2020); Darmani
& France (2019) va Wolc & cs. (2020).

Mb6 td vé dong thai niang suat tring cong
don ctia ga ¢ Viét Nam da duge dé cap trong
nghién ctiu cua Ha Xuan Bo & cs. (2022). Tuy
nhién, nghién ctu nay dudc thuc hién trén hai
gidbng ga chuyén tring (ga D310 va ga Isa
Brown) va thoi gian theo doi vé ning suét triing
cong don cua hai giong ga nay méi chi ding lai 6
24 va 26 tuan dé. Do d6, cac nghién ctiu st dung
ham héi quy phi tuyén tinh dé mé ta niang sudt
triing cong don cta ga tai Viét Nam con khé han
ché va chua c6 nghién ciiu nao tai Viét Nam st
dung ham héi quy phi tuyén dé mé hinh hoa
nang suit tring cong don cua ga ban dia nhu ga
Mia. Do d6, nghién c@tu nay nham xac dinh dudc
ham héi quy phi tuyén tinh pht hgp nhat dé mé
ta quy luat dé tring, tit d6 uéc tinh dugc ning
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sudt tring cong don tiém can, nang suit tring
theo tuan dé, ning sudt tring/mai/tudn va
trung binh ca ky vé nang sudt tring/mai/tuan
va tu d6 dé xuit cac bién phap chidm séc, nudi
dudng phu hgp d6i véi ga Mia sinh san.

2. PHUONG PHAP NGHIEN CUU
2.1. Vat liéu

Téng s6 300 ga mai Mia dugc nudi tai Xi
nghiép Chén nuéi ga Mia Hadinco, thi x4 Son
Tay, Ha Noi tit thang 6/2021 dén thang 52022 va
theo d6i nang sudt tring céng dén tit tuin tudi
23 (tuan dé 0) dén tuan tudi 74 (tudn dé 51).

2.2. Phuong phap nghién ctu

Ga mai Mia dugc chia ngiu nhién vé 3 16
(100 con/16) theo phuong thtic nuéi nhét trong
chudng ban kin, trén nén xi mang c6 don 16t,
dugc cho an theo dinh mtc tuong tng véi ty 1é
dé, uéng nudc tu do va thoi gian chiéu sang
16 gig/ngay. Ga dé duge nudi v6i khadu phan gbm
protein 16,5%, xd thé 6,0%, 3,56%,
photpho téng s6 0,6% va nang lugng trao d6i
2.750 Kcal/kg.

S6'liéu vé néng sudt tring cong don caa 300
ga mai Mia dugc theo dbi tit tudn dé 0 dén dén
tuan dé 51 va dugc khao sat bang 9 ham héi quy
phi tuyén tinh, gébm von Bertalanffy (Von
Bertalanffy, 1957), Bridge (Bridges & cs., 1992),
Janoschek, Gompertz (Gompertz, 1825),
Logistic (Pearl, 1977), Lopez (Lopez & cs., 2000),
Monomolecular, Richards (Richards &
Kavanagh, 1945) va Weibull (Murthy & cs.,
2004). Cac ham héi quy mé ta ning suit tring

canxi

cong don cua ga Mia dudc trinh bay & bang 1.

Céac tham s6 o (ning sudt tring céong don
tiém can); W, (ning suat triing ban dau) va B, n
12 nhiing tham s6 quyét dinh hinh dang cua
dudng cong ning sudt tring cong doén dude udc
tinh bang ham héi quy phi tuyén tinh véi phan
mém R 4.2.2 (R Core Team, 2022). Cac tham sé
o, B, n va W, caa chin ham (von Bertalanffy,
Bridge, Janoschek, Gompertz, Logistic, Lopez,
Monomolecular, Richards va Weibull) dudc uéc
tinh bang cau lénh nlsLM() trong géi minpack.lm
(Elzhov & cs., 2016) ctia phan mém R 4.2.2.
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Bang 1. Ham sinh trudng st dung trong nghién cttu

Ham Cong thie

von Bertalanffy

CEP, =oc><(1—[3><e’kt3)

Bridges CEP =W, +ax (1 ek )
Janoschek CEPt —o— (a . VVO ) x e k"
Gompertz CEPt — X e_ﬁxefkt
Logistic a
e
Lopez (W XBk +0L><tk)
0
R oy

Monomolecular

CEP = oc—[((x—WO)xe’Bt}

Richards o

CEP, = :
(1-Bxe™ )

Weibull CEPt o B o e_ktm

Ghi chii: CEP,: ning suit tring céng don cua ga tai tuin dé t,
a: ndng sudt triing cong doén tiém can; W,: ning suit tritng ban ddu;
S, m la nhiing tham s6 quyét dinh hinh dang ctia duong cong ning
sudt triing cong don va e — s6 Euler (~ 2,718282).

Bang 2. Tham s6 uéc tinh ctia ham mé ta ning suit tritng cong don ctia ga Mia

Ham o+ SE B+ SE k = SE m + SE W, = SE
Bertalanffy 97 +£0,93 0,74 + 0,008 0,052 + 0,001 - -
Bridges 117 £ 2,72 - 0,014 + 0,001 1,178 £ 0,022 -3,332 £ 0,404
Janoschek 113+ 2,44 - 0,014 + 0,001 1,178 £ 0,022 -3,332 £ 0,404
Gompertz 92 + 0,95 3,29 + 0,06 0,067 + 0,001 - -
Logistic 84 +0,93 11,48 + 0,60 0,111 + 0,003 - -

Lopez 152 + 4,06 41,86 £ 1,59 1,306 + 0,026 - -2,472 £ 0,372
Monomoleucular 143 £ 2,42 0,02 + 0,001 - - -6,377 £ 0,290
Richards 112 + 1,96 1,03 +0,01 0,033 + 0,002 -0,735 + 0,030 -
Weibull 113+2,44 117 £ 2,72 0,014 + 0,001 1,178 £ 0,022 -

Ghi chi: a: ning suit triing cong dén tiém can; W,: ndng suit tritng ban dau; B, k va m Ia nhiing tham s6 quyét
dinh hinh dang clla dudng cong nidng sudt tring cong don.
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Bén canh d6, tham s&6 AIC (Akaike's
information criterion) va BIC
information criterion) thuéng dudc st dung dé
so sanh giiia cac moé hinh va dugc xac dinh béng
cau lénh AIC(), BIC() trong phan mém R. Sai s6
tiéu chuén cta ham héi quy (SER) ciing duge st
dung nhu mot tiéu chudn dé lua chon mé hinh
tot nhat va SER dugc tinh theo mé ta cua
Garcia-Mufiiz & cs. (2019). Cac tiéu chuén
thong tin AIC, BIC va SER dugc xép hang tu
thap nhat (= 1) dén cao nhat (= 9). Hé s6 xac
dinh dugc xép hang tu 16n nhat (= 1) dén nhd
nhét (= 9). M6 hinh m6 ta ning suat tring cong
don dudc coi 1a tot nhat khi c6 gia tri AIC, BIC
va SER nhoé nhat va hé s6 xac dinh (R cao
nh4t, tuong Gng véi gia tri xép hang cua cac
tham s6 nay déu bang 1. Du bao ty 1& dé theo
mo hinh béng cau lénh predict() va hé s6 tuong
quan gifia ty 1é dé thuc t& va ty 1& dé udc tinh
theo mé hinh dudc tinh bing ciu lénh cor()
trong phan mém R 4.2.2

Sau khi xac dinh dude ham phu hdp nhat,
phan mém R 4.2.2 dudc st dung dé uéc tinh
nang sudt tring cong dén téi tuan dé t (CEP,)
theo céng thic cia ham d6 bang cidu lénh
predict(). S6 tring/mai/tuan (NEP,) 1a su chénh
léch s6 lugng tring & tudn dé t so véi tuan truée
dé6 (NEPt = CEP, — CEP, _ ;). Khi udc tinh néng
suét tring hang tuin ctia ga Mia theo ham sinh
trudéng nao thi gia tri nay chinh 14 dao ham bac
1 ctia ham d6 vi n6 thé hién su thay d6i s6 lugng
tring cta ga khi ting mot don vi tuln tudi
(NEP, = dCEP/dt). Nang suit tring trung binh
ca ky (ANEP)) dugc tinh bing s6 triing cong don
ca ky chia cho s6 tuan dé da nudi theo cong thiic
ANEP, = (CEP, — W,)/t; trong d6 CEP, 1a NST
cong don 6 tuan dé t va W, 1a NST & tuan dé dau
tién. Gia tri ANEP, dat cuc dai (ANEPmax)
duge xéc dinh khi ANEP, = NEP,.

(Bayesian

3. KET QUA VA THAO LUAN

3.1. Tham sé uéc tinh va danh gia micc do
tin cy clla cac ham moé ta nang suat tring
cong don ctua ga Mia

Cac tham s6 uéc tinh cua cac ham moé ta
nang suat tring cong doén ctia ga Mia dudc trinh
bay tai bang 2. Ning suit tring cong don tiém
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can dudc uéc tinh thap nhat 6 ham Logistic va
cao nhat 6 ham Lopez. Niang suat triing cong
don tiém can cua ga Mia dat tit 84 qua (Logistic)
dén 152 qua (Lopez). Nang suit tring cong don
tiém can uéc tinh ctia 9 ham déu phu hop so véi
thuc t& c6 thé dat dudc 6 ga Mia.

Cac tham s6 danh gia mic do tin cay, kha
niang uéc tinh ning suit tring cong don clia ga
Mia dugc trinh bay & bang 3. Hé s6 xac dinh, tiéu
chuén théng tin Akaike, tiéu chuéin thong tin
Bayesian, sai s6 tiéu chuén ctua ham héi quy 1a
nhiing tiéu chudn quan trong trong viéc xac dinh
mtc d6 phu hgp ciia md hinh trong viéc du doan
vé nang suit triing cong don. Két qua ciia nghién
ctiu nay cho thay, hé s6 xac dinh cua tat cd 9
ham déu dat miic cao hon 99% (Bang 3), ngoai
trit hé s6 xac dinh ctia ham Logistic nhé hon
99%. Do d6, dong thai vé ning suit tring clia ga
Mia c¢6 thé dugde uwée tinh bing bat ky ham nao
trong s6 9 ham da st dung trong nghién ctu nay.
Tuy nhién, dua trén két qui xép hang cac md
hinh, ham Lopez 14 ham tét nhit dé mo ta dong
thai vé nang suit trting cong dén cua ga Mia vi
c6 hé s6 xac dinh 16n nhat (R? = 99,91%) va cac
gia tri AIC (377,74), BIC (392,99), SER (0,45)
thap nhat (Bang 3). Bén canh d6, hé s6 tuong
quan gitia nang sudt tring cong don thuc té& véi
nang suit tring cong don udc tinh theo mé hinh
déu dat mdc cao (r > 0,99).

Két qua nghién cttu nay cho thay, déng thai
vé ning suét tring cua ga Mia c6 thé duge ude
tinh bang bat ky ham nao trong s6 9 ham da st
dung vi c6 R? dat mtc cao va cac gia tri AIC,
BIC, SER dat mtic thap va rat gin nhau. Tuy
nhién, ham Lopez 14 ham phu hgp nhit dé mé
ta dudng cong vé ning suat tring cong don cua
ga Mia vi c¢6 R? cao nhat va cac gia tri AIC, BIC,
SER dat miic thap (Bang 3). K&t qua nghién ctiu
nay ciing phu hop véi két qud cong bd cua
Darmani & France (2019); Ha Xuian B0 & cs.
(2022). Két qua cong bd Darmani & France
(2019) cho thay, ham Richards va Lopez 1a phu
hop trong viéc mo td dong thai vé ning sudt
tring cong don cua ga Hy-line Brown, Arbor
Acres, Ross 308 va Rowan 708. K&t qua cong bo
cua Ha Xuin Bo & cs. (2022) ciing cho thiy,
ham Lopez pht hgp dé mé ta nang suét tring
cong don cua ga D310 va ga Isa Brown.
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Bang 3. Tham s6 théng ké danh gia miic d6 tin cAy ctia cac ham ty 1é dé trén ga Mia

Xép hang mé hinh dya trén cac tham sé

M6 hinh AIC BIC SER r R?
AlC BIC SER R?

Bertalanffy 7 7 7 7 573,01 585,21 1,37 0,998 99,68
Bridges 4 4 5 4 401,72 416,97 0,56 0,999 99,90
Janoschek 3 3 4 3 401,72 416,97 0,56 0,999 99,90
Gompertz 8 8 8 8 668,00 680,20 1,95 0,997 99,42
Logistic 9 9 9 9 813,52 825,72 3,23 0,993 98,52
Lopez 1 1 1 1 377,74 392,99 0,45 0,999 99,91
Monomoleucular 6 6 6 6 458,47 470,67 0,81 0,999 99,85
Richards 2 2 2 2 400,84 416,09 0,55 0,999 99,90
Weibull 5 5 3 5 401,72 416,97 0,56 0,999 99,90

Ghi chu: AIC: Tiéu chuan thong tin Akaike, BIC: Tiéu chudn théng tin Bayesian, r: Hé s0 tuong quan giiia gia
tri thuc t& va gia trj du dodn bing mé hinh, SER: Sai s6 tiéu chuan ctia ham héi quy va R?: Hé sé xac dinh.

Nang suit triing cong don tiém can cua ga
Mia trong nghién ctiu nay dat thap hon két qua
cong bo ctia Darmani & France (2019) va Ha
Xuan Bo & cs. (2022). Két qua cong bo cua Ha
Xuan Bd & cs. (2022) ciing cho th4iy, ning suit
tring cong don ude tinh bang ham Lopez d6i véi
ga D310 va ga Isa Brown dat cac gia tri 1an luot
509 va 422 qua.

Hé s6 xac dinh ctia ham Lopez trong nghién
ctiu nay c6 xu huéng thap hon véi két qua coéng
b6 cua Darmani & France (2019) véi
R? = 99,99% va ciing thap hon két qua cong bs
cia Ha Xuan Bo & cs. (2022) véi R? = 99,96%
(ga D310) va R? = 99,92% (ga Isa Brown), nhung
cao hon so véi két qua céong bo cia Anang &
Indrijani (2006); Bindya & cs. (2010).

3.2. Uéc tinh niang suit tring cong don, so
tritng/mai/tuan déi véi ga Mia theo tuan dé

Két qua udc tinh niang sut tring cong don
(CEP,), s trtng/mai/tuan (NEP,), nang suit
triing trung binh ca ky/mai/tudn (ANEP) thuc
t& va uéc tinh bang ham Lopez qua cic tuan dé
(TD) d61 véi ga Mia duge trinh bay tai bang 4 va
hinh 1, trong d6 c6 so sanh véi s6 liéu khao sat
thuc té.

Nang suit tring cong don thuc t& cua ga
Mia dén 52 tuan dé dat 85,98 qua va sb
tring/mai/tuan cua ga Mia dat cao nhat d tuan
dé thi 9 (2,57 qua/mai/tudn) sau d6 giam dan

theo quy luat hiéu suit giam dan (D5 Kim
Chung & Nguyén Xuan Trach, 2022). Ning suat
tring cong dén (CEP)), sO tring/mai/tuin
(NEP,), ning suat trGng trung binh ca
ky/mai/tuan (ANEP,) udc tinh bang ham Lopez
(Bang 3) rat sat so véi sb liéu khao sat thuc t&€ &
ga Mia (Hinh 1). Ning suét trting cong don udc
tinh bang ham Lopez cia ga Mia dén 52 tuan dé
dat 85,44 qua. SO tring/mai/tudn cua ga Mia
dat cao nhat 6 tudn dé tha 8 va 9 (2,33
qua/mai/tudn) sau dé6 gidm dan. Ning suit
tring trung binh/méai/tuan uéc tinh bang ham
Lopez dat cao nhat ti tudn dé 13 dén tuan dé 16
(2,20 qua/mai/tuan). Piéu nay chi ra ring c6 thé
st dung phuong phap nay dé uée tinh nang suét
tring cong don ciia ga Mia theo tudi dé véi @6
chinh xac cao. Gia tri NEP, u6c tinh theo dao
ham bac 1 ciia ham Lopez ciing rat sat so v6i s6
lidu khao sat thuc t&, phan 4nh xu huéng ting
dan ti tudn dé dau tién va dat cao nhat 6 mot
tuan dé nao d6 sau d6 giam dan.

Niang suat tring cong don (CEP), s6
tring/mai/tuan (NEP,), NST trung binh ca
ky/méai/tuan (ANEP,) thuc t& va uéc tinh bing
ham Lopez cua ga Mia trong nghién c@tu nay
thap hon két qua cong bd cia Darmani & France
(2019) va Ha Xuan Bo & cs. (2022). K&t qua cong
b6 cia Ha Xuan Bd & cs. (2022) cho thay, gia tri
NEP, uéc tinh dat cao nhat 6 tudn dé tha 10
(5,53 qua/mai/tuan) doi véi ga D310 va tuan dé
tht 13 (6,73 qua/mai/tuin) ddi véi ga IB.
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Bang 4. Nang suit triimg cong don (CEPt), s6 tritng/mai/tuan (NEPt),
niang suit tring trung binh ca ky/mai/tuan (ANEPt) thuc t&
va udc tinh biang ham Lopez qua cac tuian dé (TD) d6i véi ga Mia

Thuc té (n = 3) Ham Lopez
™ CEP; NEP; ANEP, T® CEP; NEP; ANEP; TB CEP; NEP, ANEP;, TB CEP; NEP; ANEP;
0 0,21 - - 26 5298 161 2,03 0 -1,31 - - 26 53,12 1,74 2,09
1 0,83 0,61 0,61 27 5452 154 2,01 1 0,38 1,69 1,69 27 5481 1,70 2,08
2 2,01 1,18 0,90 28 56,15 1,62 2,00 2 2,31 1,93 1,81 28 56,47 1,66 2,06
3 3,69 1,68 1,16 29 57,74 1,60 1,98 3 4,39 2,08 1,90 29 58,09 1,62 2,05
4 5,69 2,00 1,37 30 5930 1,55 1,97 4 6,57 2,19 1,97 30 59,68 1,58 2,03
5 8,04 2,35 156 31 6083 1,54 1,96 5 8,83 2,25 2,038 31 61,22 1,54 2,02
6 10,45 2,41 1,717 32 6236 1,52 1,94 6 11,13 2,30 2,07 32 62,73 1,51 2,00
7 12,92 2,47 1,81 33 63,85 1,49 1,93 7 13,45 2,32 2,11 33 64,20 1,47 1,98
8 15,42 2,50 190 34 6530 145 1,91 8 15,78 2,33 2,14 34 6563 1,44 1,97
9 17,99 2,57 198 35 66,72 142 1,90 9 18,12 2,33 2,16 35 67,03 1,40 1,95
10 20,50 2,51 203 36 6811 1,39 1,89 10 20,44 2,32 2,17 36 68,40 1,37 1,94
11 22,94 2,44 207 37 6945 1,34 1,87 11 22,75 2,31 2,19 37 69,74 1,34 1,92
12 25,31 2,37 209 38 70,76 1,31 1,86 12 25,03 2,28 2,19 38 71,04 1,30 1,90
13 27,63 2,32 211 39 72,04 1,28 1,84 13 27,28 2,26 2,20 39 7231 1,27 1,89
14 29,97 2,34 2,13 40 73,30 1,26 1,83 14 29,51 2,22 2,20 40 7355 1,24 1,87
15 32,22 2,25 2,13 41 7460 1,30 1,81 15 31,70 2,19 2,20 41 7477 1,21 1,86
16 34,35 2,14 2,13 42 75,86 1,26 1,80 16 33,85 2,15 2,20 42 75,95 1,18 1,84
17 36,46 2,11 2,13 43 77,06 1,21 1,79 17 35,96 2,11 2,19 43 77,11 1,16 1,82
18 38,55 2,09 2,13 44 78,25 1,18 1,77 18 38,03 2,07 2,19 44 78,24 1,13 1,81
19 40,57 2,01 2,12 45 79,40 1,15 1,76 19 40,07 2,03 2,18 45 79,34 1,10 1,79
20 42,48 1,91 2,11 46 80,54 1,14 1,75 20 42,06 1,99 2,17 46 80,42 1,08 1,78
21 44,39 1,91 2,10 47 8165 1,11 1,73 21 44,00 1,95 2,16 47 81,47 1,05 1,76
22 46,24 1,85 209 48 82,75 1,10 1,72 22 4591 1,91 2,15 48 82,50 1,03 1,75
23 47,99 1,75 208 49 8388 1,13 1,71 23 47,77 1,86 2,13 49 83,50 1,00 1,73
24 49,70 1,71 2,06 50 8494 1,06 1,69 24 49,60 1,82 2,12 50 84,48 0,98 1,72
25 51,37 1,67 205 51 8598 1,04 1,68 25 51,38 1,78 2,11 51 85,44 0,96 1,70
4. KET LUAN cao nhat & tuan dé tha 8 va 9 (2,33

Trong 9 ham héi quy phi tuyén tinh, ham
(—2, 472x 41,863 +152 x t1% )

Lopez
( 41, ]@L3060 | t1,306)

CEP, =

1a phu hgp nhét dé mé ta niang suét tring cong
don cua ga Mia. Nang sudt tring cong doén udc
tinh bang ham Lopez cia ga Mia dén 52 tuan dé
dat 85,44 qua. S6 triing/mai/tuan cua ga Mia dat
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qua/mai/tuan) sau dé giam dan. Ning suét
tring trung binh/mai/tudn uéc tinh biang ham
Lopez dat cao nhat tit tuan dé 13 dén tuin dé
16 (2,20 qua/mai/tudn). C6 thé ap dung mod
hinh nay dé du doan ning sudt tring cong don,
s0 tring/mai/tudn cta ga Mia nhim du bao
ning suit trang va lap k& hoach san xuat
trong chin nudi ga dé dat hiéu qua cao.



Ha Xuan Bo, Hoang Anh Tuan, Pham Kim Bang, Nguyén Hoang Thinh, Bui Hiru Doan, D& Blrc Luc
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Hinh 1. Nang suat trimg coéng don thuc t& (CEPreal)
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nang suit tritng trung binh ca ky/mai/tuan (ANEPlop) uwdc tinh bang ham Lopez

qua cac tuan dé (TP) d6i v6i ga Mia
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