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Motivation Models and Methodology Results: Reason Model

Figure 2. Baseline models. Figure 3. Improved models.

= Commodity markets are highly volatile but essential to macroeconomics Table 3. Model performance reason model.

Price Models Reason Models ‘
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= Commodity markets are more dependent on physical factors impacting supply and demand CLASSIC I SERES: g clssc AR
simple average and last timestep prediction

— Figure /. Rouge Scores by Model. Model Evaluation Metrics
T Notioe Soes b Gk Hotks &Commodity Rougel Rougel | Lsum
Nkl | Llama2 Zero-shot Ol 268 | .088 |.201
Llama?2 Zero-shot NG 326 | 244 | 247
Llama2 Zero-shot STEO | .349 | 214 | .242

Llama?2 PEFT 57/ 5 5
T1ST+LlIama2 Fineluned 59 519 | 52
SFT+Llama? 62 53 53

: ‘ GPT2 Joint 5/ 45 44
= Utilize modern LLM and transformer-based techniques to forecast time series and provide TST+GPT2-M FineTuned .58 50 | .50

text-based reasons for forecasts Model Performance for Forecasting SFT+GPT2-M 58 | 49 |5

= Develop cascading model to take in futures data and reports separately and feed forecast to
reason model

= E|A releases commodity market reports providing information on markets

LLMs can be used to forecast prices and reasons for forecasts based on reports

TIME SERIES TRANSFORMER GPT-2-MEDIUM

BASELINES AUTQFORMER: uses.decomposmon archlt.ecture _Parameters: learning_rate=6e-5, betas=(0.9, 0.95), Parameters: batch_size=4, weight_decay=0.01,
with autocorrelation for Long Term Series weight_decay=Te-1, encoder_layers=8, decoder_layers=8, learning_rate=5e-5

Forecasting. d_model=32, batch_size = 256

ROUGE Scores

Research Overview

LLAMA-2-7b

RoBERTa-base REGRESSION
Parameters: Lora: r=16, lora_alpha=32, lora_dropout=0.15,

= Combine time-series forecasting with natural language processing to create explainable \ ZERO SHOT LLAMAZ: zeoshotpredicton o J sl R 3 A e 1.4
forecasts of movements of energy

Supervised fine-tuned transformer outperformed all other methods for forecasting including Reason Example

= Develop joint model combining forecasting and explanation into one task traditional time-series forecasting
= Compare forecasting performance with other state-of-the-art time series forecasting = Llama-2 performed best for generating reasons Figure 8. EIA Report.
techniques Prices
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90% for the next few weeks.
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Figure 6. Errors by model. &Commodity MSE | MAE MAPE

e Oil Average 496.74118.47 | .630

Conclusions and Next Steps

Natural gas spot prices (Henry Hub) eia’ - — - Regression Scores (MSE, MAE, MAPE) for Different Models
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Adding Metals and agricultural data, adding other outlook programs

(a) Report exampl.e. (b) Data pipeline. , :
Apply techniques to counterfactual analysis
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