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Bai 7:
Panh gia mét hé thong phan
6P
Overfitting and underfitting




Mo hinh nao tét nhat ?
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Gi&i thiéu
M6 hinh nao tot nhat ?
= Hiéu nang cda mé hinh trén tap huan luyén I3
tot

= Tuy nhién hiéu nang cua mé hinh trén dir liéu
moi la vo cung quan trong




Mot so vi du

y = f(x) + noise

. Can we learn f from this data?

X — o Let’s consider three methods...




Mo hinh nao tot nhat ?

X — X — X —»

Y =Wy + WX V= Wy + WX + Wy x2 y = complicated




Muc tieu

= Khi xay dwng mot mang neuron dé thwc hién
bai todn phan I&p, can danh gid xem md hinh
huan luyén duwoc cé tot hay khéng ?

= Hiéu nang cua md hinh thwdng dwoc danh gia
trén tap di liéu kiém thi (test data)



Giéi thiéu chung

= [Haykin94] da chirng minh: voi mét tap div
liéu bat ky, véi mét sai sd bat ky, hoan toan co
thé xay dwng mét mang neuron dat dwoc sai sb
nay.

= Tuy vay trong nhirng trwong hop nay, mang
neuron ¢ cau truc do sé va chwa chac da cho
dap wng tot véi modt dau vao mai: nghia 1a
mang c6 kha nang tbng quat hoa thap

= Cau hoi dat ra: lam thé nao dé xay dwng mang
dap ng dwoc cac yéu cau da biét va co xac
suat thanh céng cao v&i dau vao maoi.




Giai phap

= Str dung hai tap dir liéu
o M6t tap sir dung dé xay dwng (hoc) cac tham sb
cua md hinh mang (learning dataset)
o Mot tAp st dung dé kiém tra cac tham sob (testing
dataset)
o Lwu y: tAp di liéu kiém tra khdng chira cac mau
trong tap hoc
= Hién nay, ,m()t s6 phwong phap st dung tap
dir lieu kiem chwng ( )
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"F:\Mang Neuron - 2017\refs\Training_Testing Validation Dataset\mod 10 eval train test xval.ppt"
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Cau tric mang

= Anh xa phi tuyén phai bao trim tot nhat cac khu
virc cua khéng gian dau vao dé,biét dwoc can
phai anh xa tirng khu vwee nhw thé nao

= Nhw vay doi hoi cau truc mang du I&n, bac phi
tuyén cua mang phai twong duwong véi bac phi
tuyén cua anh xa can tim

= Tuy nhién trén thuc té ta khéng dy béo truéc
dwoc bac phi tuyén cua anh xa can tim

= Néu thiét ké mang quéa phrc tap hodc qué don
gian déu cd thé khong dat hiéu nang mong
muon
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Cau tric mang

= Kha nang tong quat héa ctia mang

= Hién two'ng hoc qua khép (overfitting) va
hoc qua it (underfitting)
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Overfitting

= M6t mang qua phlc tap co thé hoc rat chinh
Xac cac mau da cé dén muc khéng thé giai
quyét dwoc cdc mau mai (hién twong twong tw
nhw hoc ta, hoc Iéch) sé dan t&i trwdrng hop hoc
qua khop
= Hoc qua kh&p nguy hiém vi né cé thé dwa ra
dap wng qua léch so vai gia tri mong mudn
o Khi di liéu it, cac thdng sd clia mang lén. Hoc
qua fit dan dén tinh khai quat hoa khong tot va sé
gay 18i khi thir nghiém voi dir liéu moi
= Lam thé nado dé tranh overfitting ?
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Overfitting

= Str dung nhiéu mau
= Néu so lwong mau
+ Trong trwong hop cé nhiéu: I6n hon 30 lan s6
lwong tham so
¢ Trong trwong hop khong nhiéu: I&n hon khoang
5 lan
= Tuy nhién néu nhw ta dd c6 san trwéc mét
bo so liéu mau thi ta khong thé giam so
lwoong tham s6 can dieu chinh di dwoc
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Under fitting

B ]
Mean Average Error
Undarfitting Overfitting
Validation
Training

Trea Dapth
Source: https://www.kaggle.com/dansbecker/underfitting-overfitting-and-model-optimization
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Cac yéu to anh hwéng dén dd phire tap
cua mang

=Yéu to anh hwéng dén ddé phi tuyén cua
mang la so I&p an
= SO neuron an va I&p an phu thudc vao nhieu
yéu to
o SO dau vao va dau ra ctia mang
o SO cap mau trong tap sb liéu
¢ Lwong nhiéu trong div liéu dau vao
+ D6 phirc tap cia 4nh xa can tim
o Cau tric clia mang
o Dang ham truyén dat
¢ Thuat toan hoc
¢ Céac qua trinh ho tro
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Peé xuat lwa chon neuron an

= [Blum92]: SO neuron an gi®¢i han trong khoang
dau vao va s6 dau ra cua mang

= [Swingler96]: Mang neuron cd moét I&p an thi
khéng s dung qua 2N neuron an. Trong dé N
a sO dau vao cua mang

= [Boger97]: SO neuron I&p an sé twong duong
v6i s6 thanh phan chinh PCA duoc s dung dé
tai tao tr 70 dén 90% murc d6 bién thién cua div
lieu.
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Mot so cach dé tranh overfitting

= Regularization: ky thuat giam thiéu phurc tap
cua mo hinh

= Early stopping (Dl‘fng som): drng thuat toan
trwde khi gia tri ma mat mat qua nho.
¢ S dung moét tap train va mdt tap validation

¢ Sau N buéc 1ap, déu tinh train error va validation
error

¢ Thuat toan dirng khi validation error c6 chiéu
hwong tang Ién. Khi do ta dwng thuat toan va
quay lai mé hinh v&i diem validation error nho
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Mot so cach dé tranh overfitting

= Regularization: ky thuat giam thiéu phirc tap
cua moé hinh

= Thém s6 hang vao ham mat mat (regularized
loss function)

Jrex(8) = J(6) + AR(6)

¢ SO hang R(8) cang I&n cang thé hién mé hinh
phirc tap va nguorc lai

o A: mot sd dwong dé can bang cho hai dai lwong J
va R. Théng thuwdng A dwoc chon la nhé dé
khdng lam sai khac gilra nghiém cua J va J .
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Mot so cach dé tranh overfitting

= Regularization: ky thuat gidm thiéu phirc tap cia
mO hinh

= Drop out: trong qua trinh huan luyén mang,
desactivate (set to 0) ngau nhién mot s6 nut cta
mang

Z11 Z21
X1

Z1,2 Z2.2 V1
X2

Z13 Z23 V2
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Mot so cach dé tranh overfitting

= Regularization: ky thuat gidm thiéu phirc tap cia
mO hinh

= Drop out: trong qua trinh huan luyén mang,
desactivate (set to 0) ngau nhién mot s6 nut cta
manag

Z21

Z1,4 Z2.4
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Mot so cach dé tranh overfitting

= Regularization: ky thuat gidm thiéu phirc tap cia
mo hinh
= Drop out: trong qua trinh huan luyén mang,
desactivate (set to 0) ngau nhién mét s nut cla
mang
¢ Théng thwong: co thé dropout dén 50% trong cac
Iop
¢ Huwdng mang khéng dwa trén duy nhat mot sé nat
nao do
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Tai lieu tham khao
= Gido trinh Mang neuron — PGS.TSKH Tran Hoai Linh
= M6t so tai liéu khac (link trong slide twong &ng)
= Cross-validation for detecting and preventing overfitting

- Andrew W. Moore
- CMU

= https://machinelearningcoban.com/2017/03/04/overfittin
g/#-reqgularization
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