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Update Examples



Dataset

Two types of words

> Vehicles
> Fruits

e Learn a representation with two dimensions

Word2Vec skipgram negative sampling
e o =0.1 (bad choice in practice!)

We’ll do update for one positive and one negative sample

> Note: much of word2vec magic is sampling negative words, you'll
have to take my word for it



Word
ambulance
apple
backhoe
banana
crane
firetruck
lemon
strawberry

-0.228
0.078
-0.086
0.046
-0.220
0.039
0.008
0.202

- -
AWgoous = @EsCs

0.099
0.217
0.138
0.195
0.153
-0.047
-0.043
-0.081

Z=

T
Wiocus

Context

Cs

ambulance 0.000
apple 0.000
backhoe 0.000

banana 0.000
crane 0.000
firetruck 0.000
lemon 0.000

strawberry  0.000

£ 1—0(z), if spostive example
* |lo—0o(z), ifsnegative example

5 o
AC, = aEsWiocus

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000



POS (focus: banana, sample: lemon)



POS (focus: banana, sample: lemon)

T
[ ) g .
2= Whanana " “lemon



POS (focus: banana, sample: lemon)

.
o z=w) - Cemon=0.046%0.000 + 0.195%0.000



POS (focus: banana, sample: lemon)

.
o z=w) - Cemon=0.046%0.000 + 0.195%0.000=0.000



POS (focus: banana, sample: lemon)

.
o z=w) - Cemon=0.046%0.000 + 0.195%0.000=0.000
e e=1.0—7=1.0—0(0.000) =



POS (focus: banana, sample: lemon)

.
o z=w) - Cemon=0.046%0.000 + 0.195%0.000=0.000
e e=1.0—m=1.0—0(0.000) = 0.500



POS (focus: banana, sample: lemon)

.
o z=w) - Cemon=0.046%0.000 + 0.195%0.000=0.000
e e=1.0—m=1.0—0(0.000) = 0.500

* AWhanana = @€ Clemon =



POS (focus: banana, sample: lemon)

© z=wl . Gemon=0.046%0.0000.195%0.000=0.000
e e=1.0—7 =1.0—0(0.000) = 0.500
(] AWbanana =ae- Clemon = 0.1 0 . 0.500 . (0.000, 0.000) —



POS (focus: banana, sample: lemon)

.
o z=w) - Cemon=0.046%0.000 + 0.195%0.000=0.000
e e=1.0—m=1.0—0(0.000) = 0.500

(] AWbanana =ae- Clemon = 0.1 0 . 0.500 . (0.000, 0.000) —
(0.000,0.000)



POS (focus: banana, sample: lemon)

T
© z=wl . Gemon=0.046%0.0000.195%0.000=0.000
e e=1.0—7 =1.0—0(0.000) = 0.500

(0.000,0.000)

AClemon = ®€* Whanana =



POS (focus: banana, sample: lemon)

.
o z=w) - Cemon=0.046%0.000 + 0.195%0.000=0.000
e e=1.0—m=1.0—0(0.000) = 0.500

(0.000,0.000)



POS (focus: banana, sample: lemon)

T
© z=wl . Gemon=0.046%0.0000.195%0.000=0.000
e e=1.0—7 =1.0—0(0.000) = 0.500

(0.000,0.000)

(0.002,0.010)



NEG (focus: banana, sample: firetruck)

— T .
® z= Wbanana * Ciretruck



NEG (focus: banana, sample: firetruck)

T —
o z=w) o Cliretruck= 0-046x0.000 +0.1950.000



NEG (focus: banana, sample: firetruck)

T _ —
o z=w) - Cliretruck= 0-0460.000 +0.1950.000= 0.000



NEG (focus: banana, sample: firetruck)

T _ —
o z=w) - Cliretruck= 0-0460.000 +0.1950.000= 0.000
e 6=0.0—7=0.0—0(0.000) =



NEG (focus: banana, sample: firetruck)

T _ —
o z=w) - Cliretruck= 0-0460.000 +0.1950.000= 0.000
e 6=0.0—7=0.0—0(0.000) = —0.500



NEG (focus: banana, sample: firetruck)

T . _ _
o z=w) - Cliretruck= 0-0460.000 +0.1950.000= 0.000
e 6=0.0—7=0.0—0(0.000) = —0.500

* AWpanana = @€- Ciiretruck =



NEG (focus: banana, sample: firetruck)

o z=w) - Cliretruck= 0-0460.000 +0.1950.000= 0.000
e 6=0.0—7=0.0—0(0.000) = —0.500
o AWpanana = €- Giiretruck = 0-10-—0.500- (0.000,0.000) =



NEG (focus: banana, sample: firetruck)

T . _ _
o z=w) - Cliretruck= 0-0460.000 +0.1950.000= 0.000
e 6=0.0—7=0.0—0(0.000) = —0.500

o AWpanana = €- Giiretruck = 0-10-—0.500- (0.000,0.000) =
(—0.000,—0.000)



NEG (focus: banana, sample: firetruck)

T . _ _
o z=w) - Cliretruck= 0-0460.000 +0.1950.000= 0.000
e 6=0.0—7=0.0—0(0.000) = —0.500

AWpanana = @€- Giiretruck = 0-10-—0.500- (0.000,0.000) =
(—0.000,—0.000)

Actiretruck = @€ Wpanana =



NEG (focus: banana, sample: firetruck)

T . _ _
o z=w) - Cliretruck= 0-0460.000 +0.1950.000= 0.000
e 6=0.0—7=0.0—0(0.000) = —0.500

AWpanana = @€- Giiretruck = 0-10-—0.500- (0.000,0.000) =
(—0.000,—0.000)

AGiiretruck = @€ Wpanana = 0-10-—0.500- (0.046,0.195) =



NEG (focus: banana, sample: firetruck)

T . _ _
o z=w) - Cliretruck= 0-0460.000 +0.1950.000= 0.000
e 6=0.0—7=0.0—0(0.000) = —0.500

AWpanana = @€- Giiretruck = 0-10-—0.500- (0.000,0.000) =
(—0.000,—0.000)

Afiretruck = @€ Wpanana = 0.10-—0.500- (0.046,0.195) =
(—0.002,—0.010)



Word
ambulance
apple
backhoe
banana
crane
firetruck
lemon
strawberry

-0.228
0.078
-0.086
0.046
-0.220
0.039
0.008
0.202

0.099
0.217
0.138
0.195
0.153
-0.047
-0.043
-0.081

Context
ambulance
apple
backhoe
banana
crane
firetruck
lemon
strawberry

0.000
0.000
-0.010
0.000
0.000
-0.010
0.019
0.000



Much later ...

Vectors are starting to take shape



Word Context

ambulance -0.906 0.107 ambulance -0.927 -0.090
apple 0.992 0.780 apple 0.973 -0.923
backhoe -0.902 0.459 backhoe -0.984 -0.379
banana 1.286 0.573 banana 0.634 -0.486
crane -1.119  0.399 crane -1.258 -0.188
firetruck -0.830 0.094 firetruck -1.224 -0.060
lemon 0.750 -0.289 lemon 1.087 -0.081
strawberry  1.174  -0.379 strawberry  1.054 0.410
z= WfTocus "Gs

£ 1—0o(z), if s postive example
* |o—0o(z), if snegative example

- >
AWfOCUS = (ZESCS

- -
A€, = aE Wigoys

a=0.1
6



POS (focus: firetruck, sample: backhoe)

T _
® 2= Wretruck - “ackhoe



POS (focus: firetruck, sample: backhoe)

.
o z=wl ok Coackhoe=—0-830%—0.984+0.094—0.379



POS (focus: firetruck, sample: backhoe)

T —
oz :8:)Vﬁ etruck - Cackhoe=—0-830+—0.984 4 0.094x—0.379=



POS (focus: firetruck, sample: backhoe)

T —
oz :8:)Vﬁ etruck - Cackhoe=—0-830+—0.984 4 0.094x—0.379=

e e=1.0—71=1.0-0(0.780) =



POS (focus: firetruck, sample: backhoe)

T —
oz :8:)Vﬁ etruck - Cackhoe=—0-830+—0.984 4 0.094x—0.379=

e e=1.0—7=1.0—0(0.780) =0.314



POS (focus: firetruck, sample: backhoe)

T —
oz :8:)Vﬁ etruck - Cackhoe=—0-830+—0.984 4 0.094x—0.379=

e e=1.0—7=1.0—0(0.780) =0.314

* AWjretruck = @€ Chackhoe =



POS (focus: firetruck, sample: backhoe)

T —
oz :8:)Vﬁ etruck - Cackhoe=—0-830+—0.984 4 0.094x—0.379=

e e=1.0—7=1.0—0(0.780) =0.314
o AWfiretruck = @€ Chackhoe = 0-10-0.314 - (—0.984,—0.379) =



POS (focus: firetruck, sample: backhoe)

. _
oz _8:)vﬁ etruck - Cackhoe=—0-830+—0.984 4 0.094x—0.379=

e e=1.0—7=1.0—0(0.780) =0.314

o AWfiretruck = @€ Chackhoe = 0-10-0.314 - (—0.984,—0.379) =
(—0.031,—0.012)



POS (focus: firetruck, sample: backhoe)

.
oz :8:)Vﬁ etruck - Cackhoe=—0-830+—0.984 4 0.094x—0.379=

e e=1.0—7=1.0—0(0.780) =0.314

AWiretruck = 2€- Coackhoe = 0-10+0.314 - (—0.984,—0.379) =
(—0.031,—0.012)

* Acpackhoe = @€* Wiretruck =



POS (focus: firetruck, sample: backhoe)

. —
oz _8'(/)Vﬁ etruck - Cackhoe=—0-830+—0.984 4 0.094x—0.379=

e e=1.0—7=1.0—0(0.780) =0.314

AWiretruck = 2€- Coackhoe = 0-10+0.314 - (—0.984,—0.379) =
(—0.031,—0.012)

* ACpackhoe = @€ Wiiretruck = 0-10-0.314 - (—0.830,0.094) =



POS (focus: firetruck, sample: backhoe)

.
oz :8'(/)Vﬁ etruck - Cackhoe=—0-830+—0.984 4 0.094x—0.379=

e e=1.0—7=1.0—0(0.780) =0.314

AWiretruck = 2€- Coackhoe = 0-10+0.314 - (—0.984,—0.379) =

(—0.031,—0.012)

* ACpackhoe = @€ Wiiretruck = 0-10-0.314 - (—0.830,0.094) =
(—0.026,0.003)



NEG (focus: firetruck, sample: crane)

-
[ ) = . .
Z= Wiretruck " “crane



NEG (focus: firetruck, sample: crane)

o z=wl . - Corane=—0.830—1.258+0.094x—0.188



NEG (focus: firetruck, sample: crane)

o z=w] . Ccrane=—0.830%—1.258 + 0.094x—0.188=1.025



NEG (focus: firetruck, sample: crane)

o z=w] . Ccrane=—0.830%—1.258 + 0.094x—0.188=1.025
e e=00—71=0.0—0(1.025) =



NEG (focus: firetruck, sample: crane)

o z=w] . Ccrane=—0.830%—1.258 + 0.094x—0.188=1.025
e 6=0.0—7=0.0—0(1.025) = —0.736



NEG (focus: firetruck, sample: crane)

o z=w] . Ccrane=—0.830%—1.258 + 0.094x—0.188=1.025
e 6=0.0—7=0.0—0(1.025) = —0.736

* AWiretruck = @€" Ccrane =



NEG (focus: firetruck, sample: crane)

o z=w] . Ccrane=—0.830%—1.258 + 0.094x—0.188=1.025
e 6=0.0—7=0.0—0(1.025) = —0.736

o AWfiretruck = @€ Ccrane = 0.10-—0.736 - (—1.258,—0.188) =



NEG (focus: firetruck, sample: crane)

o z=w] . Ccrane=—0.830%—1.258 + 0.094x—0.188=1.025
e 6=0.0—7=0.0—0(1.025) = —0.736

o AWfiretruck = @€ Ccrane = 0.10-—0.736 - (—1.258,—0.188) =
(0.093,0.014)



NEG (focus: firetruck, sample: crane)

I . . _ . _
Z=wl - Ccrane=—0.830x—1.258 4 0.094—0.188=1.025
e 6=0.0—7=0.0—0(1.025)= —0.736

AWiretruck = @€ Corane = 0.10-—0.736 - (—1.258,—0.188) =
(0.093,0.014)

* Accrane = @€ Wiretruck =



NEG (focus: firetruck, sample: crane)

T A _ _ _ _
z=w o o Ccrane=—0.830—1.258 +0.094—0.188=1.025
e 6=0.0—7=0.0—0(1.025) = —0.736

AWiretruck = @€ Corane = 0.10-—0.736 - (—1.258,—0.188) =
(0.093,0.014)

e Accrane = @€ Wiirgtryck = 0-10-—0.736 - (—0.830,0.094) =



NEG (focus: firetruck, sample: crane)

T A _ _ _ _
z=w o o Ccrane=—0.830—1.258 +0.094—0.188=1.025
e 6=0.0—7=0.0—0(1.025) = —0.736

AWiretruck = @€ Corane = 0.10-—0.736 - (—1.258,—0.188) =
(0.093,0.014)

e Accrane = @€ Wiiretryck = 0-10-—0.736 - (—0.830,0.094) =
(0.061,—0.007)



Word Context

ambulance -0.906 0.107 ambulance -0.927 -0.090
apple 0.992 0.780 apple 0.973 -0.923
backhoe -0.902 0.459 backhoe -1.085 -0.373
banana 1.286 0.573 banana 0.634 -0.486
crane -1.119  0.399 crane -1.196 -0.195
firetruck -0.833 0.086 firetruck -1.224 -0.060
lemon 0.750 -0.289 lemon 1.110 -0.083
strawberry  1.174  -0.379 strawberry  1.054 0.410



Word Vectors

banana

Apple
0.6 4
gackhoe
0.4 yrane
0.2 4
@PRLARGE
0.0
erare}
—0.2 1
gemon
T T T T T &
-1.0 -0.5 0.0 0.5 1.0

wherry



Context Vectors

0.4 -~
0.2
004 wirare}
pretruc @mbulance [
_p.2 Jérane
gackhoe
—-0.4
ganana
—0.6 1
_0.8 -
-1.0 —0.5 0.0 0.5 L0

rawberry

emon



