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StatGPT Objectives

i, -
o
R

¥ f in©OO@ @ @G JMFmE INTERNATIONAL MONETARY FUND

ABOUT RESEARCH COUNTRIES CAPACITY DEVELOPMENT NEWS VIDEOS DATA PUBLICATIONS COVID-19 ENGLISH v StatG PT Assista nt fo r S D MX Qu eries

SIGNUP (@ LOGIN |

Model
GDP X Q ‘ off) Browse databy: v
GPT-4-32K
1y Data Home - Search Results
Refine results Collapse All ALL INDICATORS DATASETS REPORTS DOCUMENTS NEWS
~ Dataset Topic Results 1-10 of 4,716 Sortby v

d Publication date: Aug 22, 2023
~ Datasets .

I would like GDP indicators for Columbia and it's neighbors last 10 years and forecast for 2023

General government gross debt, percent of Fiscal year GDP

Q Datasets: jorid Economic Outlook Li

Type to filter ite

Global Economic Environment Live 3588 General government gross debt, percent of Fiscal year GDP —

Government Finance Statistics 851 Frequency:Annual @ Metadata

World Economic Outlook Live 96 Subm"t
Show Timeseries v B viewData Download

Financial Soundness Indicators 25

Sub-Saharan Africa Regional Economic Outlook1s
N INDICATOR Publication date: Aug 22, 2023

v : ) ) Clear All

Gross domestic product, current prices, U.S. dollars, per capita
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+ Countries .

Gross domestic product, current prices, U.S. dollars, per capita
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Frequency:Anmual @ Metadata
Hungary 014
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Hong Kong SAR 905
Costa Rica 900
N INDICATOR Publication date: Aug 22, 2023
Sweden 896
Gross domestic product in U.S. dollars
Spain 884

Datasets: ( World Economic Outlook Li

Gross domestic product in U.S. dollars




StatGPT Capabilities: Generative

= Generative

= Generate SDMX Queries

= Generate SQL Queries

= Generate REST Queries
= Generate Code Snippets and

Scripts

Iwould like GDP indicators for Columbia and it's neighbors last 10 years and forecast for 2023

TIME_PERIOD: 'startPeriod': '2013', 'endPeriod': '2023'
COUNTRY:

233] Colombia
218] Bolivia
253] El Salvador

293] Peru

[233]

[218]

[253]
* [278] Nicaragua

[293]

[299] Venezuela

[309] Eastern Caribbean Currency Union
INDICATOR:

¢ [NGDP_RPCH] Gross domestic product, constant prices, National Currency, percent

change
* [NGDPD] Gross domestic product in U.S. dollars

* [NGDPDPC] Gross domestic product, current prices, U.S. dollars, per capita
FREQUENCY:

« [A] Annual



StatGPT Capabilities: Visualization

= Visualization
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get data

Here is the requested data:

@ SDMX URL

®

Data

s

@

@ Code Snippet v @

WEO_LIVE.NGDP. Gross domestic product, current prices

WEO_LIVE.NGDP. Gross domestic product, current prices

3.87

3.6T

34T

France France

& 7008

6508
o
z
5008 ** \ P
\ X "r
\ /

/ 5508
N ¥
2020 2021 2022 2020 2022
Germany Germany
»
T
0.95T7 4
-
o 0.9T -
R e
.85T =
> o /
o 8 B

51

£ Regenerate response

SdmxDataQuery

~e— France
o France
—e— Germany

*— Germany



StatGPT Capabilities: Integration

= |ntegrate natural language query builder into existing dissemination tools
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9 Frequency:
@ (e 3 + Quarterly I¢

Time Period:

« crart nariad: I012.04

-

Calculation Mode: Automatic ~ Workbook Statistics 100% +

v Give Feedback to Microsoft

= Visualize data using existing interface = Analyze data using existing Excel add-in



How it works

Process the query through embedding
model to semantically represent original
request as a query vector

Pass the vector to the vector DB that (1) (2) (3)

contains vectors for all indicators, countries . -

and groups known to the system ,, | — J — o
Query ; Model / ” Vector ‘

Retrieve top-k relevant contexts measured : : @ D_B ;

by cosine distance between the query and i ) )

embedded items in the knowledge base (7) (6) (5)

i : " SDMX Query | | |
Add relevant contexts to original user query { R o iData uery i

and send it to LLM for parsing SDMXAPD | o |

Build SDMX query based on the response
from LLM

Send SDMX query to SDMX API to get the
data

Generate response using the retrieved data



Technical Challenges

Embeddings distance not always gives all relevant items, specifically for
longer prompts

Inclusion of multiple indicators and countries creates a large context for
LLM (affects cost and speed of execution)

Queries like “Give me data for France and all its neighbors” require a pre-
flight LLM request to retrieve an actual list of neighbors

Keeping only necessary and sufficient context during the conversation
with LLM is not trivial

Indicator prioritization (key indicators) is not supported by embeddings
and must be implemented separately



Lessons Learned

= Concurrency is limited to capabilities of LLM (LLM is a bottleneck)

= LLM load-balancing is crucial for robust implementation (multiple
accounts might be required)

= GPT-4 is an optimum model for the task (GPT-4-32K is slower and
more expensive, GPT-3.5 is not that precise)

= Exposing the tool to internal users is much easier than making it
available to public (cost and performance considerations)
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StatGPT

Give me monthly inflation data for
Jamaica and 5 similar countries for the

last 10 years

TIME_PERIOD: 'startPeriod": '2013-06',
'endPeriod': '2023-05'
COUNTRY:

[343] Jamaica

[316] Barbados

[321] Dominica

[361] St. Kitts and Nevis
[362] St. Lucia

[364] St. Vincent and the
Grenadines

INDICATOR:

Model

GPT-4-32K

User> Give me monthly inflation data for Jamaica and 5 similar countries for the last 10 years

Assistant> | have updated the form based on your request for monthly inflation data for Jamaica and 5 similar countries for the last 10

years. Here's the updated form:
Form: Query Params { Period: [2012-06, 2022-05] Country: 343, 316, 321, 361, 362, 364 Indicator: PCPI_PCH, PCPI_PCHY Frequency: M }

Please let me know if you need any further changes or if this is good to proceed.




StatGPT

Get Data

Click to display/hide charts

Click to display/hide Excel input

Click to display/hide SDMX URL

v/sdmx/2.1/data/W 11 REIILIEILTIERLITRALIQ2LD =YW
v/samx/2.1/data WEQ/218+233+253+268+278+293 VWL

Click to display/hide code snippet

provider sdmx . Request/(

data_msg provider.data(




Next Steps

More training of the model with Fund users
Implementing within IMF IT architecture
Data transformations

International collaboration?

13
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Architecture
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@ Azure Blob Azure Log Analytics  Azure Active Directory
Azure ﬁpenAI -.
(GPT3.4, GPT}4, GPT4-32K) @ o
= ..
Application Insights Azure Kubernetes Azure Key Vaults
Services
IMF Azure Subscription
Query LLM Load Data
Processor Balancer

Stat-GPT Vector
Prompts Database

Prompt LLM Cost N

History Module 1 “] Metadata

SDMX Query
) Queries Optimizer
Al Models Plug-in
Catalog Framework Entitlements
Al Dial StatGPT iData
plug-in

Integrates into existing IMF
architecture

Explanation of what Al Dial is?
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