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OVERVIEW

■ DispatchQA measures how well small
language models (SLMs) perform
function calling for e-commerce search.

■ Includes strong, replicable baselines
based on fine-tuned Llama 3.1 8B [2].

■ Code & models at
github.com/upwork/dispatchqagithub.com/upwork/dispatchqagithub.com/upwork/dispatchqagithub.com/upwork/dispatchqagithub.com/upwork/dispatchqagithub.com/upwork/dispatchqagithub.com/upwork/dispatchqagithub.com/upwork/dispatchqagithub.com/upwork/dispatchqagithub.com/upwork/dispatchqagithub.com/upwork/dispatchqagithub.com/upwork/dispatchqagithub.com/upwork/dispatchqagithub.com/upwork/dispatchqagithub.com/upwork/dispatchqagithub.com/upwork/dispatchqagithub.com/upwork/dispatchqa

MOTIVATION

■ Conversational, informal language can
be challenging for traditional search
systems.

■ Function calling translates natural
language queries into structured API
calls.

■ LLM APIs too slow for latency-sensitive
production search systems.

■ SLMs promising alternative, but need to
evaluate for search quality and latency.

‘i would like to buy computer desk which has steel
frame and is in black color while it’s size is large’

Search System Search System

'i would like to buy computer desk which has steel
frame and is in black color while it’s size is large'

search(
query='computer desk steel frame large',
category='home & kitchen',
color='black',
material='steel'

)

Folding Desk 39.37” Small Foldable
Computer Desk…
home & kitchen

7

Celestron - NexStar 90SLT Comput-
erized Telescope…
electronics

7

Seaweed Laver Nori Tsukudani Paste
for rice sushi…
grocery & gourmet food

7

Titan Fitness A6 Adjustable
Sit/Stand Desk 60” x 30”…
home & kitchen

3

Stand Up Desk StoreManual Height-
Adjustable…
home & kitchen

3

Rise UP Dual Motor Electric Stand-
ing Desk 60x30…
home & kitchen

3

Figure: A baseline search using only the raw query is compared against a search using a query understanding
model that generates a structured API call.

DISPATCHQA BENCHMARK

■ Application-based evaluation: Search with and without SLM-based query understanding.
■ Search quality via LLM-as-a-judge

− GPT-4o judge evaluates relevance of search results
− Validated against human judges on WANDS [1] and WebShop [3], see paper for details

■ Measure both search quality and end-to-end latency.
■ DispatchQA 1.0: Queries and products from WebShop [3].

SEARCH EXPERIMENTS

Search quality metrics Latency

System NDCG@10 MAP@10 MRR@10 R@10 P@10 P50 in ms
Baseline 0.24 0.18 0.19 0.38 0.13 8

Closed models (GPT-4 family)
GPT-4o 0.32 0.24 0.27 0.49 0.18 593
GPT-4o mini 0.32 0.25 0.26 0.51 0.19 672
GPT-4.1 nano 0.37 0.30 0.31 0.54 0.22 496

Closed reasoning models (GPT-5)
GPT-5 0.37 0.29 0.31 0.55 0.24 11470
GPT-5 mini 0.35 0.28 0.31 0.50 0.22 6836
GPT-5 nano 0.36 0.29 0.31 0.55 0.21 5576

Small local models
Llama 3.1 8B Instruct (SGLang) 0.32 0.24 0.27 0.50 0.20 284
Llama 3.1 8B Instruct Fine-tune (SGLang) 0.33 0.25 0.26 0.51 0.21 313
Llama 3.1 8B Instruct LoRA (SGLang) 0.35 0.26 0.27 0.57 0.20 321
DeepSeek R1 Distill Qwen 1.5B (SGLang) 0.24 0.18 0.20 0.40 0.13 694
Qwen3 0.6B (SGLang) 0.25 0.19 0.20 0.41 0.14 586
Gemma 3 4B IT (SGLang) 0.33 0.26 0.28 0.52 0.21 495

Table: DispatchQA comparison of closed LLMs and smaller, specialized models.

FINDINGS

■ Query understanding as function calling
improves search quality.

■ SLMQuality & Speed: Fine-tuned
Llama 3.1 8B matches GPT-4o quality at
lower latency.

■ Structured Decoding: Structured
decoding implementation and
instructions (e.g. repeat schema in
prompt?) are critical for fast and
accurate search via function calling.
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