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PhD in CS, quant trading, credit scoring
Findify: e-commerce search, personalization
Delivery Hero: food search, LLMs
Opensource: Metarank, Nixiesearch
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o ast-mile food & groceries delivery
e 70 countries, 20 languages
1M restaurants & local vendors
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Do embeddings matter?

Relevance tuning with semantic search
Multilingual search

Semantic search halting problem
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< Leche & Q gluten free cookies p e

Resultados para " ache” @ Snacks & Chocolate Protein & Special Diet

=0 g B e Large inventory: ~20M items
1 - Diverse multi-token requests

Leche UAT Descremada Leche La Serenisima
1% Tregar 1it Zero Lactosa 0% 1L

1 - $1.378/1 1+ $1.840/1

Bob'S Red Mill Gluten Free  Bakemart Freshly Made . — O '
itolay Chocolate Chip Cookie ... Dark Choco Chunk Cooki.. O -
ilola

AED 46.50 AED 24.95

00
20% OFF ' poo)
_a
$1.359,20 $1.450

Leche llolay Entera 3% Leche Uat 0% Grasa
Larga Vida 1Lt Tregar 1Lt

1l * $1.359,20/1 1l + $1.450/1

" C - /
Probar Gluten Free Bakemart Fresh English
= Chocolate Cookie Dough.. Muffin Gluten Free 80 g (... L ,

00 ‘ ‘ AED 16.50 AED 25.50
20%OFF oo
nl

$Le7e ——

$1.359,20 $1.718

Leche llolay Descremada Leche La Serenisima
2% Larga Vida 1Lt Descremada 1L

ﬁ Start adding AED 20.00 to place your order!




238 Restaurants found

Pastamania (City Square)
$55, Past

Free Delivery!

SWEET & SOUR
CHICKENPIZZA -

REUNIONS
MADE SIMPLE

Pizza Hut (Upper Paya Lebar)
$85

Welcome gift: free delivery

SaSi [ vaug PIZZA MEAL ;

4.5/5

4.5/5

Pezzo Pizza (Nex)
$$9

Welcome gift: free delivery

Domino's Pizza (Upp Paya L...
$$3%

$$ 4.50

search results

m» elasticsearch
-

‘top-N candidates

ML Pe,r‘amkins,
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SANALTASTE

6x330m

M
2.26L

| Coca-Cola (Coke) Light Soft | Coca-Cola (Coke) Regular | Coca-Cola Original Soft J= 330 S ol S Y SIS S | 6 ssile (5 jle g pia Y S 1S 8¢245
Drink 330 ml x 6 Pcs Soft Drink 330 ml x 6 Pcs Drinks, 2.26L Coca-Cola (Coke) Soft Drink ... J« | Coca-Cola (Coke) Regular
648679/4293b208-a02f- 648679/e1119681-26c4-daec- 648679/5d17f6e6- 648679/8535366f-29f0-4fch-Bcf4-

ee4099d4dec] 38 a ch56-4744-9ddd-7 bb04110995d6 648679/44hBh298-33e9-42d3-
a7fa-672cad46ac0l

ORIGINAL TASTE | o3i5)NAL TASTE

T - —
e

YR ISS ol Y SIS S A1 i Y S8 8 | Coca Cola G i, el kY SIS SOy pa (VSIS S) Y SIS S | Coca-Cola (Coke) Regular

aki3 % 41,005\ | ... Original Soft Drink, 1L 500 ,ml, 83 die dalsd | A1 s | Coca-Cola ... Soft Drink 500 ml + Roaster
648679/ 648679/4071969d-5288-1748 648679/93081518-697e-44a1-8d4b-9 6486 514bb1- Adam ...
bag9b717-04c8-4b1d-8b6a-5a01a2d9 b04b-16fc0aacd3cf cab48b30ec2 d 301-9e54-01aaaec72e40 86 6dd5c-30fe-4ad9-8e06-
1471

coca AND cola AND zero: zero results

coca OR cola OR zero: matches pepsi
coca AND cola AND (zero OR light): good luck



yay semantic search!

HYPE TRMM

..... Qw*
//// &
ALL ABOARD

e Embed documents with SBERT/OpenAl
o Install a Vector© Search® Database™ /-

e PROFIT



Query Retrieval

tomato Semantic baseline

:

CHOPPED TOMATOES

Pomi Chopped Tomatoes 500
g

87eed9eb-0126-48eb-

7
ab8d-837228337ch9

)
@
5
=
e
Q
o
o

Bioitalia Organic Rustic Diced
Tomatoes 420 g
a5bbd7da-645e-4a9a-8d7d-745daa7d

d&da

Pure Harvest Local Yoom
Tomatoes 250g
alh19ed7-7bae-4c28-a16b-
dab5abfeec4a

Chopped
Tomatoes

Bioitalia Organic Chopped
Tomatoes 400 g
2ffd222f-f7f2-4c80-9eac-
a%ef3aadb612

Mtr Tomato Rice 250G

579ad4fd-30d8-45aa-9564-
ca7c7ae20cea

'
= -
\_‘_“i::’: =

PASSATA
EXTRAFINE

W BORSDORD TOSTAND

Petti Il Delicato Tetra Brik
Square Con Tappo Passata
Extra ...

aB6a9768-cb11-41e1-9b86-
bh875c72e064f

Tomato Roma GCC 1kg

de25fha6-a8h7-4875-
alb2-24fddcc34b19

POMODORI PELAT

100% TUSCAN TOMATO
400g

Petti 100% Italian Peeled
Plum Tomatoes, 400g
8313b304-
d645-4d9d-9542-0220bd 7620b4

Peeled Saucg¢

; Iomﬂfﬂé.
m i o ity o pousene 4
Bioitalia Organic Peeled
Tomatoes 400 g

96dc4050-bh1e-4914-8710-
as52fbfobe93b

B Tomato Paste

Pomi Tomato Paste Tube 200
g
8cZaea2l-

bfaf-4846-8a2e-9706C5755b2c

11



Query Retrieval

:

tomato semantic baseline

CHOPPED TOMATOES

Pomi Chopped Tomatoes 500
g

87eed%eb-0126-48eb-
ab8d-837228337ch9

Bioitalia Organic Rustic Diced
Tomatoes 420 g

asbbd7da-645e-4a9%a-8d7d-745daa7d
d&da

Pure Harvest Local Yoom
Tomatoes 250g

alb19ed7-7bae-4c28-a16b-
dabSabfeec4a

Bioitalia Organic Chopped
Tomatoes 400 g

2ffd222f-f7f2-4c80-9eac-
agef3aadhe12

Mtr Tomato Rice 251'"

579ad4fd-30d8-45aa- 9564
ca7c7ae20cea

PASSATA
EXTRAFINE

[P —————y

Petti Il Delicato Tetra Brik
Square Con Tappo Passata
Extra ...
a86a9768-chb11-41e1-9b86-
b875c72e064f

thlatoﬂoﬁaG O'ﬂkv

de._. Jaﬁ-dob 7
alb2-24f8dcc34b19

POMODORI PELAT

100% TUSCAN TOMATO
400g

Petti 100% Italian Peeled
Plum Tomatoes, 400g
8313b304-
d645-4d9d-9542-0220bd7620b4

“= <>

Peeled Saucg¢

rrnflla ¥ & nporIsiE rt | A

| )ma\d E‘ FC{’ >

96dc4050-bb1e-4914-8710-
a52fbfOobe93b

TOMAATED PASTE

w
L]
o
(o)
]
1]
§
l—

Pomi Tomato Paste Tube 200
g

8cZaea2l-
bfaf-4846-8a2e-9706c5755b2C
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made a mistake,
but...

where?

 Relevance is subjective: depends on intent
e Embedding model: no idea about your audience
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e ——e e

'.__.-Le’r's A/B test = =X |

kman’r ic search—Z2A5%
does not work!

A

e Big models: more into small detalls
o Still no idea about customer intent :(



e Lexical search: relevance labels, tinker with retrieval
e Semantic search: relevance labels, tinker with retrieval

Query e
plzza Finetuned es. m

b b =t

| Pizza Hut,
eirah 1

Retrieval

L1 ¥ | Papa Johns
Al Bada'a L ; ) a a bakery, Al Safa |
ry, Al Safa

17



You cannot improve search if you cannot measure it

Qu Epl d Relevancy Cases v Books v Teams Scorers Notebooks Video Tutorials Knowledge Base Wil .'E.. Roman Grebennikov »

m ‘IE-“JIA

0.98 barbar

fish

sushi 10 Results o

Score All

- | Toogle Motes Explain Query Missing Documents Set Options Delete Query

a Matches &
rrelevan

_ % o L . 3 <l min fior doc

is_ncr: True

[0] - github.com/019s/quepid


https://github.com/o19s/quepid

e Lexical search: boosts, synonyms, queries
 Semantic search: fine-tuning



/
Pl g A )
o g
TOMATO
N\

b .
& cos=0.95

e Relevant docs: make them closer to query
e Irrelevant docs: make them further from query



impre,ssions

%

CHOPPED TOMATOES

Pomi Chopped Tomatoes 500
g

5 B Tomato Past
g
3

L]

avg conv rate = 0.2

e 1 click, 3 impressions = 33% CTR?

21



¢ * CVIR I+ conversions

|
|
+ ]impr‘e,ssions

e Bayes correction: mix prior and posterior
 Low confidence: strong shift to avg
 High confidence: almost no shift to avg

[1]: Haystack US22: R.Kriegler, Modelling implicit user feedback for optimising e-commerce search


https://www.youtube.com/watch?v=wa88XShl7hs

e

CHOPPED TOMATOES

Pomi Chopped Tomatoes 500
g

' B
S (7

m o

O\Vf‘f conv

Bayes corrected GUR as label

impre,ssions

23



Bayes corrected GUR as label

mpressions

=3

CHOPPED TOMATOES

Pomi Chopped Tomatoes 500
g

-
L)
@

o
o
-
@
§

I~

Pomi Tomato Paste Tube 200
b3

Tomato Roma GCC kg

i' p .'iu’f;:
' Py 0 )
A -ﬁ:‘:\i‘:s"
5

a
itk

Mtr Tomato Rice 250G

avg conv rate = 0.2
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implicit 1abels are noisy

 High confidence, avg CVR: oops
e Long tail queries: not enough data to reach confidence
e Bias towards existing ranking



Bi-Encoder Cross-Encoder

Cosine-Similarity

pooling pooling

Sentence A Sentence B Sentence A Sentence B

 LLM relabeling: use explicit labels to fine-tune Cross-Encoder
e Llama3 CE: much faster convergence on small data
e Distillation: train embeddings on re-labeled dataset

[1] - sbert.net: Cross-Encoders



Languages in search

B English
B Arabic
Restaurants Chinese
B Spanish
B Turkish
Greek
Thai
QCommerce - ltalian
Other
Ve 25% S0% To%

Problem: all MTEB leaderboard models are English

28



Guess the amount of non-english train samples:

2  Training Methodology

# Sampled
MS-MARCO Passage 500k
# Sampled MS-MARCO Document 70k
m NQ. TriviaQA, SQuAD 220k
mC4 160M s oo
Multilingual CC News 160M ) iy

- NLLB 100k
NLLB l f?[_'}M DuReader Retrieval 86k
Reddit 1 60M

o i Fever 70k
S20RC S0M HotpotQA 70k
Stackexchange S0M Quora Duplicate Questions 15k
xP3 80M Mr. TyDi S0k
Misc. SBERT Data 10M MIRACL 40k
Total ~1B Total ~1.6M

Table 1: Data mixture for contrastive pre-training. Table 2: Data mixture for supervised fine-tuning.

[1] L.Wang et al. Multilingual ES Text Embeddings: A Technical Report



Multilingual E5 (small)
MIRACL:Sw 0.4243 in domai

MIRACL:yo 0.4187

BEIR:trec-covid | 0.6823

Retrieval effectiveness for BM25 and E5 small (NDCG@10)

damain

Food & groceries search - out of domain &

[1] - J.Bergum: Vespa Blog - Simplify Search with Multilingual Embedding Models

30


https://blog.vespa.ai/simplify-search-with-multilingual-embeddings/

Fine-tuning on implicit data @

Confidence based labels = more bias to English

Language bias in train

B English
B Arabic
Chinese
B Spanish
B Turkish
Greek
Thai
Italian
Other

Traffic

Hack: up-sample non-English training data (and get more noise!)
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base

multilingual-e3-base
muliilingual-e3-base
muliilingual-e3-base
multilingual-e3-base
muliilingual-e3-base
multilingual-e3-base
muliilingual-e3-base

muliilingual-e3-base

format baitch

2 local

! local+category

? local+category+master
2 localtmaster

2 local+english

2 localtenglish+category

2 local+english+category+master

! localtenglish+master

1
0.78558
0.7837
0.7901
0.7963
0.8136
0.8047
0.8175
0.8142

ndcg

3
0.6771
0.6719
0.6836
0.6901
0.7134
0.6988
0.7097
0.7099

3
0.5791
0.5687
0.37598
0.5892
D612
0.3966
0.6076
0.6069

10
0.62521
0.6478
0.6574
0.6654
0.6845
0.6724
0.6813
0.6813

Worked well: mixed language data fine-tuning

33



o Experiment #1. machine-translation assisted fine-tuning

{
"C]UGI'yut ["Water", "WaSSQI"", ||7J<||' llgull’ llaguall]’
"positive": ["Oasis Drinking Water", "Oasis Trinkwasser", "#xMEXHE
"negative": ["Coca-Cola Zero", "nmJ[]oJ4Z=E" ]

}

o Experiment #2: distill multi-lingual from English-biased model

Teacher EN senten

0.8-0.20.3
Hello World Model

Parallel Data (EN-DE)
Student EN senten

Hallo Welt i)
0.7-0.10.3 MSE-Loss
Student
Model _'—>0.9 0204

Student DE sentence vector

[1]: sbert.net: Training Examples » Multilingual Models

34


https://sbert.net/examples/training/multilingual/README.html

Problem: semantic search always has something found

Query Retrieval

hello from mix camp ecommerce search! Fine-tuned v1 v Search

Haribo Mix Zourr 80g | Nestle Kitkat Mini Mix 197.4¢g Nestle Kitkat Mini Mix 197.4g Hi Chew Grape And

Haribo Mix Zourr 80g | Nestle Kitkat Mini Mix | Nestle Kitkat Mini Mix Strawberry Mix Chewy Fruit
197.4g 197.4¢g Candy 100g | Hi ...

b8ds/45435282 b8ds/45435282 b8ds/6828703

b8ds/42904342

Score: 0.6354 | vendor: | id: Score: 0.6273 | vendor: | id: Score: 0.6273 | vendor: | id: Score: 0.6261 | vendor: | id:
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SCore

Score distribution drift while training. Note the right dist drifts to the right!

Attempt #1: set 0.7 as threshold => 70% zero results

37



Attempt #2: similar queries?

Ecommerce: a lot of repeated queries!

* Find a "good enough” threshold for all seen queries
e Threshold of unseen query = avg(threshold of top-N seen q)

FAIL: too much noise



Threshold depends on the moael!

bbb Al A At i b5 1At g s P
s 1=0.01 and neg t=0.01 os t=0.03 and neg t=0.03

= pos =001 == pegi=0.01 ; = po% =0

DO — e e

U2 0.8 0.8
02 . & 0B
R N N Err s

-

5 and neg t=

= e =010

Positive/negative score distributions for different temperatures.

INfoNCE training temperature: model confidence level

39



Query length and threshold

(

40 ! i J
r 350 - I|.
L] o
S a0 / & 200
II I-I
- | : 150 -
aan - | I f .-"-I
[ ' ) 100 |_ . £
, ”
1041 - E )
! 50 - )
. . .. o _ < |I‘
. L =t S s 595 |||
00 0.2 5 1.8 0.0 2.2 0.4
sitrilarily peail @werdge ooz similasily per guery

Longer the query - higher the cosine similarity!




pedidasya talabat

B

| | |
i T S,
. . RO -
[ | \
-
i
=04 7 J B
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- ] 3
5 w0 h u !
I E ) 400 -
A - '|,I'
" [
200 ' 5
i i 200 -
104 - “ || !
B i ol | ‘ o —
o 0z 04 (]
@rurgge oo similasivy per g

Left: Spanish, right: Arabic

More training data = more model confidence!



#J: language/token threshold

Pre-computed thresholds:

e Single and multi-token
 Per each brand (and language)
e e5-base-multilingual: temp=0.05, range=0.62..0.70



A/B test: Control vs Hybrid for 2+ tokens
Region GMV Orders Clicks Click pos ZRR

SA N/A
UAE

APAC

Turkey N/A

Latam
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‘semantic s o ch |
- works great

\
Pl
 Depends on baseline: tough to beat well-built lexical search

 Focus on recall: use reranking for precision
 Should you fine-tune: yes



LINKS

e Linkedin: linkedin.com/in/fromangrebennikov/
» MTEB Leaderboard: huggingface.co/spaces/mteb/leaderboard
e Sentence-transformers v3: sbert.net/


https://www.linkedin.com/in/romangrebennikov/
https://huggingface.co/spaces/mteb/leaderboard
https://sbert.net/
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