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tuvation
· Language has structure. (lots ! not easyb characterise

· Simplest idea : Corpus of words (a set !

Common idea : thingv/ structureis embed it in a place
~ more structure

e
.g.

a
top. Space X m> ((X) = Econt ,fans

X→ 4 }
· X is set of words us Y free v . space

on X
.



Basic idea : Make a matric. Define Y = XXX.

& the matrice is m : X *Y- > k
. (fishuck, (red , is])

{ {

mcS
Y→ kX IR

prob .

that red

凸 Y precedes firetrick D
k k is succeeds it in a

_ text
.

M*

SVD : MM*, M
*M are pos , semidef .

~> Spectral Theorem

This gives an outh. basis of MY En. ---

,
um3 egem of MM

*

RY [v , . . .., Un3 engenu of M
*M

N , , -.., Xr 0. 0 eigenialies



You have M = UZV
* where columns of U , Vare Kis Vi.

Z is diagonal w/ as entries.

So
, for example, first few columns of U give embedding of RX
into low-dim space.

1
. Nearby meanings have big inner product.

2
. "Linearity of Semantics" : Berlin-Germany + Spain

≈ Madred

Queen-Woman +Man King . (Latent Semantic Analysis)
HAL .

Formal Concept Analysis.



erPapar
· More in the direction of category theory.
·Problems w/previous idea :

↳ Not very sequential.
↳ We're only viewing X as a set.

· Bradley : define a category 2 - Objects : Phrases in

English
-> Poset structive given
by inclusion.

red firetruck - the red firetruck is



· We embed2 [2 ,
Set]=.

red 1- y(red). sCred)(c) = [ * redinaen
A red & blue in C

[ysred] x y(blue)] (2) = { ① otherwise

Iy(ed) Wylbluel](c) = &
** if both red blue in

· one is in (
∅ othermise

[ycred) , y (blue]] ()= (y (c) , Sysred) , y/blue)])

= (y() xy(red) , y/blue)) x define itas



Thinking bout it , this will only ever be either * or D
whenever a tent contains -&a

,
it contains

[y(u) , y(b)](e) =
*

b{∅ othernise

↑
She calls this the implication.

This is nice BUT we added the comp , structure of language
but not any statistical information.

ycreas us the M
、

preimage ofX is the

"principal ideal" associated 6 red.



· New ingredient : enriched category theory !
- Q - :kV- 2

、

ifOverview of Eur. Categ . Theory ↓ {
unit

You pick your favorite monvidal category (U @, 1)
We will often want a GOOD am:

we will want to have
↳Symmetrice categories where instead of Hom(X,Y)
↳ Closed (i .

e. ① has

a right adjoint) being a set, it's gonna be
an object

in f

Classic examples :
hom-sets are actually
abelias groups.



You define a U-category 2 as :

1
. Objs are as normal.

2. For each X .Y objs , you
have [(X ,Y zob(V).

3 . "Comp .
rule" is a morphism in t of the form

0
x,×,8e(X ,Y)02(Y , z)> 2(X , z)

4
. Identity morphisms are specified by an arrow I-e(X,X

5. You write down various diagrams which explain
that composition is assoc .

& identities are identities



V- functors : · Mapon objects X1-> F(X) - ob (8)

F : e-> *
· Give a morphism in of the form
eCX ,

1 )→
Fx"

∞(FX , FY )

· Diagrams. 2(XX) ** D(FX , FX)

14 Nex
I

Here : we will work w/ V= [0
,1] (a categ . via its poset

Q =. (multiplication] w/ unit 1. structure)



sa,b] = (
b(a(ayb)

else.

EnrichedL

-idea: I will have same objects (phrases in English)
Now : 2(m, y) =
i (y(x) = "the probability that y

containsa "

"This works" :

# (n(n) = 1
-

(we need to specify an

( z(y
),π(y |n) , 10 (z (x)

yoz identity for each obj, 12(x ,n)



The "careful version" that she suggests v/ Vigneaux
is we only consider literal extensions "red" "red firctude"

ㅣ if y= x

Tr(y(x) = { O If y doesn't contain n

←

1/ (prob . Fadding the next correct token
"red"> "red men are happy"
"red" > "red men" "red men are""red men are happy"Powen Pare Phappy

& in lved men are happy/red) = Praying Pare Power.



If you only look at T(x) = E terminating strings beg /3
then they say it((x) asigns a prob measure on Trul.

_

We now have 2 & we can embed it in 2 = [2
,
[0

,
1)].

What is in I ? An obj f : 2+[0
,
1 :

· sends phases to numbers in [0, 17

· I (red ,
the red fietruck? [fird),

f(the red

min[fred,5" fuettlee



The enriched Yoneda Lemma says (Force 2 ,
the rep.

* Jycul , f) = f(x)
. functor sends x (u)e]

(e ,
b] (F, 6) = f BCFC, GC

cce

In our specific case, for [0 ,
1) - copreshers fig :2-[0 , 17

we have [ (f , g)=iif [fluk g()]e



· There's an idea in ling. "the distr hypothesis"
for words ,

there's a distr which governs the phrases it's

in the stat .

Data we're talking about IS the

meaning of the word.
this is true in her model be it's the Yoneda Lemma.



Specif (of prods , of magnate
Clet's form concepts !)

-> Enriched internal logic


