








D:XXXxX->R, Vx,y:D(x,y) =0

Metrika:

D(x,y) 2 0 & x = y (identita)

D(x,y) + D(y,z) = D(x,z) (trojuhelnikova nerovnost)

D(x,y) = D(y,x) (symetrie)



https://en.wikipedia.org/wiki/Triangle_inequality

Spojita data: vzdalenost bodu

Trivialni diskrétni: D(x,y) =0 o x =y,
Dix,y)=1ex+y

Euklidovsk4 1D: D(x,y) = /(x — )2

Euklidovska 2D: D(x,y) = /(x; — y1)2 + (x; — y5)?
Euklidovska nD: D(x,y) = /(x; — y1)% + - + (X, — y)?
Euklidovska kvadraticka: D(x,y) = (%1 — ¥1)% + (x2 — y)?
Manhattanska: D(x,y) = |x; —y1] + |x2 — y2l



https://en.wikipedia.org/wiki/Taxicab_geometry

Theory 80 50 15
Harmony 45 60 20

S TRy SRR PIy Iy 707 V-W V1 Wy +05 W2
Kosinova podobnost: cos(8) = —— = T
' VI-Wl 1 +r2)2 (W w)?

Y
"



https://medium.com/swlh/euclidean-distance-and-cosine-similarity-which-one-to-use-and-when-28c97a18fe68
https://medium.com/swlh/euclidean-distance-and-cosine-similarity-which-one-to-use-and-when-28c97a18fe68
https://medium.com/swlh/euclidean-distance-and-cosine-similarity-which-one-to-use-and-when-28c97a18fe68
https://medium.com/swlh/euclidean-distance-and-cosine-similarity-which-one-to-use-and-when-28c97a18fe68
https://medium.com/swlh/euclidean-distance-and-cosine-similarity-which-one-to-use-and-when-28c97a18fe68
https://medium.com/swlh/euclidean-distance-and-cosine-similarity-which-one-to-use-and-when-28c97a18fe68
https://medium.com/swlh/euclidean-distance-and-cosine-similarity-which-one-to-use-and-when-28c97a18fe68
https://medium.com/swlh/euclidean-distance-and-cosine-similarity-which-one-to-use-and-when-28c97a18fe68
https://medium.com/swlh/euclidean-distance-and-cosine-similarity-which-one-to-use-and-when-28c97a18fe68
https://medium.com/swlh/euclidean-distance-and-cosine-similarity-which-one-to-use-and-when-28c97a18fe68
https://medium.com/swlh/euclidean-distance-and-cosine-similarity-which-one-to-use-and-when-28c97a18fe68
https://medium.com/swlh/euclidean-distance-and-cosine-similarity-which-one-to-use-and-when-28c97a18fe68
https://medium.com/swlh/euclidean-distance-and-cosine-similarity-which-one-to-use-and-when-28c97a18fe68
https://medium.com/swlh/euclidean-distance-and-cosine-similarity-which-one-to-use-and-when-28c97a18fe68
https://medium.com/swlh/euclidean-distance-and-cosine-similarity-which-one-to-use-and-when-28c97a18fe68
https://medium.com/swlh/euclidean-distance-and-cosine-similarity-which-one-to-use-and-when-28c97a18fe68
https://medium.com/swlh/euclidean-distance-and-cosine-similarity-which-one-to-use-and-when-28c97a18fe68
https://medium.com/swlh/euclidean-distance-and-cosine-similarity-which-one-to-use-and-when-28c97a18fe68
https://medium.com/swlh/euclidean-distance-and-cosine-similarity-which-one-to-use-and-when-28c97a18fe68
https://medium.com/swlh/euclidean-distance-and-cosine-similarity-which-one-to-use-and-when-28c97a18fe68
https://medium.com/swlh/euclidean-distance-and-cosine-similarity-which-one-to-use-and-when-28c97a18fe68
https://medium.com/swlh/euclidean-distance-and-cosine-similarity-which-one-to-use-and-when-28c97a18fe68
https://medium.com/swlh/euclidean-distance-and-cosine-similarity-which-one-to-use-and-when-28c97a18fe68




Kolik nejméné transformaci potrebujeme,

abychom vytvorili S, z 5,?
* Pridat znak
Odebrat znak
« Nahradit znak

« (vymeénit dva znaky)

Levenshteinova vzdalenost (Levenshtein
distance)

Hammingova vzdalenost (Hamming distance)
non-matching characters




Jaccarduv koeficient (Jaccard index)

J(A,B) =

Jaccardova vzdalenost (Jaccard distance)

|anB| _ |ANB|
|AuB| ~ |A|+ |B|-]AanB|

Sorensenuv-Diceuv koeficient
(Sorensen-Dice coefficient)

2|4 N B|

DSC =+
1Al + [B|




Operace:
Pridani uzlun

Odebrani uzlun

(+prepojeni podstromu n na rodicovsky uzel n)

Prejmenovani uzlu n A

rekurze




Porovnani s ,pravdou”: binarni data

Binarni klasifikace: rozpoznani jmen osob (Named Entity Recognition)

April Jackson comes from Jackson , Mississippi

1 1 0 0 0 0 0

0 1 0 0 1 0 0

Kolik jmen model rozpoznal?
Kolik jmen model nenasel?
Kolik jmen, ktera nebyla jmény, model oznacil jako jména?



Binarni data [Prots | Predes | seuin |

1 0 no

1 1 yes

April Jackson |[comes [from |Jackson |, Mississippi |- L e yes
1 1 0 0 of o of of |0 0 yes

0 1 0 0 1l 0 0|l O 0 1 no

0 0 yes

0 0 yes

0 0 yes

Matice zamén (Confusion matrix)

I S R o=
T
o [




Matice Zamen e

TN
Confusion Matrix P
FN
I O R 4o
1

R
o

N ¥ I =



Typy chyb Type I error Type II error

(false positive) (false negative)

-

TP

Presnost (Precision): P = -

TP
TP+FN
2PR

(Mira F1) F1 score: F; = iR

Pokryti (Recall): R =

Serensentv-Dicelv koeficient: You're
2|A N B| _pregnant
DSC

~ |Al+1B]
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Od binarni k n-arni klasifikaci

Matice zamén neobsahuje kladné a zaporné hodnoty.

I O O

TP, TN, FP, FN je treba spocitat pro
vsechny tridy oddéleneé.

2 4 2
P -1

Mys 1 7 3 TIN=4+2+7+3=16
FP=1+1=2
FN=2+1=2




Od binarni k n-arni klasifikaci

| |Kede JPes My B Kotka |Pes |MyS
m 1 1 1 TP 1 4 3
m 2 4 5 TN 16 6 8

FN 2 4 8

Precision: P = —+ P 0.25 0.33 0.5
PP R . 0 07
Recall: R = PN
2PR F1 0.29 04 0.35

F1 score: Fy = iR



Vizualizace matice zamen

I L N L

Mys 1 7 3







RObustni eva|u ace Zacatek dat

Predikce + Anotace Zamichat data

Metoda vyhodnoceni .y
Opakovat mereni

Krizova validace




= precision
— racall

=500000 =250000 o
threshold




Kvantitativni a kvalitativni vyvhodnoceni

’ o Spojita data:
Hypoteza + Pozorovani )
« Vzdalenost

* Podobnost (opacna hodnota)
Diskrétni data:
* Presnost, pokryti

+ Jsou vsechny kategorie vzdaleny

Jak daleko je hypotéza od pozorovani? stejne?

Proc a jaky to ma dopad?

Analyza chyb
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