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Po6 do phan loai
D6i véi phéan loai nhi phan (binary classification) 14 cdc d6 do chinh, chiing kh4 quan trong dé
theo doi (track), qua dé6 ddnh gid hi¢u nidng clia md hinh (model).

0 Ma tran nhadm ladn (Confusion matrix) — Confusion matrix dugc st dung dé c6 két qua
hoan chinh hon khi ddnh gid hiéu nang ciia model. N6 dugc dinh nghia nhu sau:

Ldép dy doan
+ —

TP FN

+ False Negatives
True Positives
Type II error

16p thuc sy
FP
— | False Positives

TN

True Negatives

Type I error

O Do do chinh — Céc d6 do sau thudng dugc sit dung dé danh gia hiéu ning ctia mé hinh phan
loai:

b6 do Coéng thic Dién giai
hinh x4 TP+ 1N Hiéu ning téng thé ctia mo hinh
chinh x4c
TP + TN 1 FP + FN iéu ning tong thé clia mo hin
s TP o e . s
Precision e — D6 chinh xac cia cdc dy doan positive
TP + FP
TP Bao phti cdc miu thtt chinh xéc (positive)
Recall —_—
TP + FN thuc su
Sensitivity
s TN Bao phii cdc mau thi sai (negative)
Specificity P —
TN + FP thuc su
Didm F1 2TP D6 do Hybrid hitu ich cho céc 16p khong
e 2TP + FP + FN can bing (unbalanced classes)

0 ROC - Pudng cong thao tdc nhan, dugc ki hiéu 13 ROC, 1 minh hoa ctia TPR véi FPR bing
viéc thay ddi ngudng (threshold). Céc do do nay duge tdng két & bang bén dudi:

b6 do Céng thitc | Tudng duong
. TP e
True Positive Rate P — Recall, sensitivity
TP + FN
TPR
- FP o
False Positive Rate P — 1-specificity
TN + FP
FPR

0 AUC - Khu vuc phia duéi dudng cong thao téc nhan, con dudc goi tit 14 AUC hoiic AUROC,
14 khu vuc phia duéi ROC nhu hinh minh hoa phia duéi:
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Du doan —

Db do hdi quy

O Pd do co ban — Cho truéc mé hinh hdi quy f, d6 do sau dudc st dung phé bién dé ddnh
gid hiéu nang cia md hinh:

Téng cua téng

Téng binh phuong duw
céc binh phuong & phueng

M6 hinh téng binh phuong

m m m

SStor = (Wi =9)” | SSweg =Y (F@)=9? | SSres= Y (vi—f(@)?

i=1 i=1 i=1

0 Hé sb quyét dinh — Hé s6 quyét dinh, thudng duge ki hiéu 1a R? hodc r2, cung cip do do

mitc do t6t clia két qua quan sit dau ra (duge nhan rong bsi mo6 hinh), va duge dinh nghia nhu
sau:

o SS!‘CS

RP=1- "=
SStot

0 D6 do chinh — D6 do sau day thudng dugc st dung dé dénh gid hiéu ning ctia mé hinh hdi
quy, bang cach tinh s6 lugng cac bién n ma do do doé sé can nhic:

Mallow’s Cp AIC BIC Adjusted R?

(1 =R)(m-1)
m—-—n—1

SSyes + 2(n + 1)a?

- 2 [(n +2) — 1og(L)]

log(m)(n +2) — 2log(L) | 1

trong dé L 1a kha ning va o2 14 gid tri u6c tinh ciia phuong sai tuong ting véi mdi response (hdi
dap).
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Lya chon model (md hinh)

O Vocabulary — Khi lya chon m6 hinh, ching ta chia tdp d liéu thanh 3 tdp con nhu sau:

Tap huin luyén Tap xéc thuc Tap kiém tra (testing)

- M hinh dugc huin luyén
- Thuong 1a 80% tap di liéu

- m6 hinh duge xac thuc

- Thuong 1a 20% tap di liéu
- Cung dugc goi 1a hold-out
hoac development set

- mo6 hinh dua ra du dodn
- Dit liéu chua dugc biét

(tap phét trién)

Khi m6 hinh da dudc chon, né sé dugc hudn luyén trén tap dit liéu dau vao va dudc test trén
tap dit liéu test hoan toan khac. Tat cd dugc minh hoa & hinh bén dudi:

Tap dir liéu

C C

Xac thuc

Dir liéu chuwa duoc biét

o

Kiém tra

Huén luyén

O Cross-validation — Cross-validation, con dugc goi 1a CV, mét phuong thic dude st dung dé
chon ra mo6t mé hinh khéng dua qua nhiéu vao tap dit liéu huin luyén ban dau. Céc loai khéac
nhau dugc téng két 3 bang bén dudi:

k-fold Leave-p-out

- Huén luyén trén k — 1 phan va | - Huln luyén trén n — p phan

danh gid trén 1 phan con lai va dadnh gi4 trén p phan con lai

- Thuong thi k = 5 hoac 10

- Trudng hgp p = 1 duge goi 1a leave-one-out

Phuong thitc hay dugc sit dung duge goi 14 k-fold cross-validation va chia dit liéu huin luyén
thanh k£ phan, ddnh gi4 mo hinh trén 1 phan trong khi huin luyén mé hinh trén k — 1 phan con
lai, tat ca k lan. Lai sau d6 dugce tinh trung binh trén k phan va dugc dit tén 1a cross-validation
error.

Phan Tap dir liéu L&i xac thuc

NG D “
2 () D &

o C O “

Xac thuc

L&i cross-xac thuc

€1+ ... + €

Huén luyén

O Chuén hoa — Muc dich ctia thii tuc chuan hoé 14 tranh cho m6 hinh bi overfit véi dit liéu, do
d6 gdp phai vin dé phuong sai 16n. Bang sau day sé téng két céc loai ki thuat chuan hod khac
nhau hay dugc st dung:

LASSO Ridge Elastic Net

" . . . PR Thay déi giita chon bién
- Gidm hé s6 xuong con 0 Lam cho hé so nhé hon

va hé s6 nhé hon

- Tét cho viéc lua chon bién

pi
€

(1 —a)|[0]]: + ]2 <1

ESNIR EIIE A (1—a>||9||1+au9u§}
AeR AER AER, ac€]0,1]
Dy doan

O Bias — Bias ctia m6 hinh 13 sai sb giita du dodn mong dgi va dut dodn ctia mé hinh trén cic
diem dit liéu cho trudce.

O Phuong sai — Phuong sai ciia mét mé hinh 1a sy thay déi dy dodn ctia mé hinh trén céc
diém dit liéu cho trude.

O Sy danh ddi bias/phuong sai — M6 hinh cang don gian bias cang 16n, mé hinh cang phiic
tap phuong sai cang cao.

Underfitting Just right Overfitting

- L&éi hudn luyén rat
thap

- L3i huén luyén thap
hon mét chat so véi
16i test

- L&i hudn luyén cao

- Léi hudn luyén thip
hon 13i test rat nhiéu
- Phuong sai cao

- Ldi huén luyén tién
gan t6i 101 test

Symptoms

- Bias cao

Minh hoa hdi quy

DAI HOC STANFORD

NGA 2018



https://stanford.edu/~shervine/l/vi

CS 229 — Hoc MAY

https://stanford.edu/~shervine/1/vi

deep learning

(hoc sau)

Xéc thuc

Huan luyén

Q@ @
@ @
@ o @ ©
Minh hoa [9) [¢)
o [CNC]
phéan loai
) ®e
o ® o0
Error Error Error Xac thuc
Minh hoa

Xéac thuc

Huén luyén

Epochs

Epochs

Huén luyén

Epochs

Bién phap
kh&c phuc cé

thé diung

- M6 hinh phtic tap

- Thém nhiéu dic
trung

- Huén luyén lau hon

- Thuc hién chuin
héa

- Lay nhiéu dit liéu
hon

O Phéan tich 18i — Phan tich 15i 1a phan tich nguyén nhan cta su khic biét trong hiéu ning

gitta mo hinh hién tai v4 mo6 hinh i tuéng.

0 Phan tich Ablative — Phan tich Ablative 1a phan tich nguyén nhan ciia su khéic biét gitta

hiéu nang ciia mo6 hinh hién tai v4 mo hinh co s6.
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