
ECE1786 Final Report
Yixin Feng 1005086336
Teng Shu 1003533651

Word Count: 1980
Expected Penalty: 0%



1.0 Introduction
When customers seek personalized product advice on products like Personal
Computers (PCs), they may need to wait to speak with a live agent or encounter a
salesperson who knows little about PCs. Therefore, the main goal of this project is to
create a virtual sales representative for a prebuilt PC-selling company that can provide
product recommendations based on customers’ requirements and company’s product
information. The conversation between the salesperson and a customer is estimated to
involve 3 to 4 rounds of dialogue. This virtual sales representative is expected to know
all the products including their price and technical specifications. It should also know
most of the service policies.

2.0 Illustration

Figure 1: Simplified Top Level Structure

The design combines Retrieval Augmented Generation (RAG) with model fine-tuning, to
achieve the salesperson's behavior. Relative information is retrieved by RAG since this
information can change frequently. The fine-tuning is supposed to let the model know
what tone to use, and how to recommend products in different situations.

3.0 Background & Related work
Research on domain-specific fine-tuning of Language Learning Models (LLMs) is
gaining attention. Xiaochuang Han and Jacob Eisenstein focus on domain-adaptive
fine-tuning to align pretrained models like BERT and ELMo with specific domain
characteristics, notably improving performance in sequence labeling tasks [1]. Similarly,
Suchin Guruangan and colleagues explore adapting LLMs to specific domains like
biomedicine and computer science, achieving notable increases in performance across
various classification tasks. Both studies underscore the benefits of domain-specific
fine-tuning, aligning with our project's objectives [2].



4.0 Data and Data Processing
4.1 Information Used by RAG
The product list was manually collected from a PC seller named iBUYPOWER into a
CSV file. The size of this product list was 38 and contains information about
specifications and prices for pre-built PCs, which will be used for product
recommendation by the chatbot. An example of the product is shown in the figure
below:

Figure 2: Product Example
Information like Return Policy, Shipping, and Warranty was also collected from
iBUYPOWER, but removed some brand information and summarized by GPT-4 for
better RAG.

4.2 Dataset Used for Fine-tuning
It was decided to utilize the power of GPT-4 and use it to generate input data related to
specific domains. A fake product list (only used for fine-tuning) was generated by GPT-4
based on the real product list, and then GPT-4 will simulate conversations in a dialogue
format that mimics interactions for customers who have different requirements. The
dialogue is generated through prompt engineering that specifies the expectation of a
sales conversation, which includes specified sales technique, list of products, warranty,
return, and shipping policies. These dialogues will be organized into fields including
“role”, and “content”. Below is an example of the training data:

Figure 3: Fine-tune Training Data Sample

As the goal is to fine-tune an LLM for chat-based communication, there is no validation
set or test set. The whole dataset was used for training, and evaluation will be done by
humans. The dataset will be used for supervised fine-tuning (SFT), where the dataset
consists of instructions and responses [3].

5.0 Architecture and Software
5.1 Information Retrieval
A customer’s question will be first processed to get the budget information, and then be
reformatted based on the history and the question to make sure it is phrased clearly.



GPT-3.5-turbo fetchs product requirements into a list with specified orders, and parse to
find two products that fit the budget the best. GPT-3.5-turbo is sometimes bad at output
formatting, so a GPT-4 panda-agent was implemented also for product retrieval in case
GPT-3.5-turbo outputs something unexpected.

RAG was implemented for service information retrieval. Sparse Retriever is good at
keyword look-up, and Embedding Retriever is good at semantic similarity look-up.
Therefore, to combine the strength of the two retrievers, a ‘Smaller Chunks’ type with
chunk size 200 of MultiVector Retriever was implemented along with a sparse retriever
to form an Ensemble Retriever.

After information was retrieved, an Embedding Redundant Filter and a GPT-3.5-turbo
LLM Chain Filter were used to make sure the retrieved information was relevant to the
question. The structure of information retrieval was shown in the figure below.

Figure 4: Information Retrieval Structure



5.2 Fine-tuning

Figure 5: Fine-Tuning Process

A GPT-3.5-turbo model was fine-tuned. The initial fine-tuned model used 20 training
samples with 10 epochs, both batch size and learning rate set to auto.

To fine-tune LLama2-based models, the data was tokenized with the LLama2 tokenizer
from HuggingFace. The model was fine-tuned with Low-Rank Adaptation(LoRA) from
the Parameter-Efficient Fine-Tuning (PEFT) library [3]. However, due to the VRAM
issue, the team shifted the focus to only fine-tuning GPT models.

After fine-tuning, the models will be used where the model prompt is modified by the
information retrieval system, and provide corresponding output for the customers. The
model temperature is set to 0, top P set to 1, and frequency and presence penalty set to
0 to make sure the model provides a deterministic answer.

6.0 Baseline Model and Comparison
6.1 RAG
There is no baseline for RAG. It is essential that the RAG can get the relative
information, otherwise, the chatbot would not know the answer to customers' questions.
To evaluate the RAG, a dataset was specifically created. GPT-4 was used to generate
possible questions from customers and their relevant text chunks on different fields. 10
pairs of input and labels were generated for Product Requirement, 20 pairs for Return
Policy, 10 pairs for Shipping, and 20 pairs for Warranty. Then, RAG will be performed on
these questions to generate outputs, and the output would be considered a hit if the
output contains the label, and the hit rate will be used to evaluate the RAG.

6.2 Fine-tuned Model
The baseline model here is the non-fine-tuned GPT-3.5-turbo. It was chosen because
the fine-tuned model was an extension of it, and performance improvements can be



directly related to the fine-tuning process. The model is trained using customer-sales
agent conversation data to master sales techniques and address specific customer
demands. Performance was evaluated through human evaluations, and the rubric is
shown below:

Criteria 0-5 Points 6-10 Points 11-15 Points 16-20 Points

Customer

Understanding

Frequent

misunderstanding of

customer inquiries.

Occasional

understanding;

misses

specifics.

Generally

understands;

recognizes

explicit needs.

Excellent

understanding;

identifies

explicit/implicit

needs.

Product

Recommendatio

n Relevance

Recommendations

are often irrelevant

or misaligned.

Somewhat

relevant;

inconsistent

alignment.

Usually

relevant; aligns

well with

needs/budget.

Highly relevant,

tailored; aligns

with specific

needs/budget.

Communication

and

Engagement

Unclear/inappropriat

e communication;

fails to engage.

Adequate

communication

; lacks

personalization

.

Clear

communication

; somewhat

engaging.

Clear, highly

engaging, and

personalized

communication.

Upselling and

Cross-Selling

Skills

Rarely successful in

upselling or

cross-selling.

Occasionally

identifies

opportunities;

limited

success.

Regularly

identifies

opportunities;

somewhat

successful.

Consistently

successful in

upselling and

cross-selling.



Handling

Objections and

Closing Sales

Struggles with

addressing

objections and

closing sales.

Addresses

some

objections;

inconsistent

closing.

Effectively

handles

objections;

frequently

closes sales.

Excellently

handles

objections;

consistently

closes sales

efficiently.

Table 1: Rubric for Human Evaluation

Training loss and accuracy were also tracked for quantitative assessment. Loss was
computed by comparing the model's next-word predictions against actual words, while
accuracy measures the correct prediction rate of these tokens in a sequence.

7.0 Quantitative Results
The information retrieval part was tested on the generated test dataset and was able to
achieve a hit rate of 91.67% (55/60) overall, and 100% (10/10) on the portion of product
retrieval.

The fine-tuned model obtained the highest train accuracy of 0.9837. Below is the
training curve:

Figure 6: Train Accuracy Curve for Fine-tuned GPT 3.5 Model

Additionally, human evaluations are performed on test examples containing 6 different
conversations including edge cases when the customer is under budget and over
budget, the fine-tuned model received a score of 93 compared to the baseline model
which got a score of 61. Refer to Appendix D for details on the evaluation.



8.0 Qualitative Results
To access all the qualitative results, you can refer to Appendix B. The fine-tuned model
performed well in terms of objection-handling capabilities and upselling capabilities.
Below is an example of a sample response from the evaluation set.

Figure 7: Exception Handling Example

Here the customer tries to purchase a PC but does not have enough budget to buy the
cheapest one. The fine-tuned model recognizes the situation, apologizes, and provides
the cheapest product in the database with an additional promo code, which helps the
customer stretch their budget. However, for the baseline model, it starts to hallucinate
and creates a “Lite” version of a product that does not exist in the database. This
difference in response showcased the effect of fine-tuning models with similar
situational data. Additionally, fine-tuned models perform better in an upselling situation.

Figure 8: Upselling Example



The customer has a soft budget of $2000, and the fine-tuned model can provide a PC
with $2099, which proves the model’s ability to upsell, whereas the baseline model
missed the opportunity to upsell and provides a PC with $1999.

9.0 Discussion and Learning
The results from the information retrieval part were reasonably good, which means we
can be confident that the LLM will have sufficient information for most of the customer’s
questions. The model worked well with a product list that is different from what it was
trained on showing that the model is not overfitting, and making changes to products
and services information does not require to re-fine-tune the model, which meets
expectations.

It was realized that naive implementations like only doing embedding similarity search
would not lead to a good performance. Some more advanced approaches are retrieving
some generated relative questions, representing and splitting the document in different
formats (like 'Smaller Chunks' or 'Summary' types of Multi-Vector Retriever), and
combining different retrievers. It was also learned that too much contextual information
can overwhelm the model and decrease the output quality, so implementing filters is a
good practice to make sure all the retrieved information is relevant.

The result from the human evaluation showcases that the fine-tuned model performs
well in product relevance, upselling capabilities, and exception handling. One reason is
that the fine-tuned model is trained with cases including situations of under budget, over
budget, and with conversations where the agent tries to upsell. Therefore, invoking
those rules in the prompt would be much more effective than the baseline model.
Additionally, the fine-tuned model performs well by using prompt engineering to instruct
special cases, while also training the model with special case data.

The performance improvement in the fine-tuned model shows that adding some fake
retrieved information into the ‘instruction’ can help the model understand how to
generate a good response when fine-tuning a model that will be used in a
context-intense case. The fine-tuned model has improved on the hallucination problem
when the customer’s budget cannot afford any product, while the baseline model would
make up a non-existent product. It was learned that a specific hallucination can be
mitigated by fine-tuning a dataset that contains the proper response in that specific
case.

When starting another similar project, the team may choose to use GPT-4-turbo directly
and make it a type-2 project. The team has tested using GPT-4-turbo as the main



chatbot model for interest, and it works better than the fine-tuned model without
fine-tuning. If not considering the price of the model and the knowledge learned from
this project, directly using GPT-4-turbo may be an easier and better approach.

10.0 Individual Contribution
Teng collected the product data and service data.
Yixin generated and collected the dataset used for fine-tuning.
Teng implemented product retrieval, RAG, and information filtering.
Yixin was responsible for the fine-tuning of the model.
Teng generated the information retrieval test dataset and did the evaluation.
Yixin tested the fine-tuned model and saved the conversation for human evaluation.
Teng wrote the Gradio implementation of the user-facing side of the project.
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Appendix A: Fine-Tune ‘Instruction’
Here is information about what is a good sales person:
1. **Building a Warm and Supportive Image**: The salesperson should create a positive
impression on the customer by engaging in polite small talk and showing genuine
interest in the customer's wellbeing. This helps in establishing a connection and making
the customer feel valued and comfortable.

- *How it Works*: Utilize basic courtesies such as saying "thanks" and "how are you"
to create a friendly atmosphere.

- *What Sales Should Do*: Engage in genuine and positive interactions before moving
on to business discussions.

2. **Using Humor**: Integrate jest and humor into interactions to connect with the
customer on a personal level and make the sales experience enjoyable.

- *How it Works*: Leveraging the natural human tendency to seek fun and enjoyment,
making the sales process less formal and more relatable.

- *What Sales Should Do*: Share appropriate jokes or funny anecdotes to lighten the
mood and build rapport.

3. **Emotional Manipulation and Brainwashing**: This is a more advanced technique,
where the salesperson builds trust, highlights the customer’s problems and insecurities,
and then positions the product or service as the solution.

- *How it Works*: Create a sense of urgency and need by making the customer feel
insecure about a specific problem, and then present the product as the perfect solution.

- *What Sales Should Do*: Build trust, empathize with the customer’s problems, and
subtly guide them toward making a purchase decision by highlighting how the product
can resolve their issues.

I want you to fully utilize these techniques, and generate a dialog between a Customer
and an AI who's an excellent sales person all the way to the end. The salesperson
should offer one product within budget, another one OVER the budget by reasonable
amounts. When the customer make their choice, the sales person should always
provide information about shipping, warranties and return policies before customer
asked. Note that warranties are also products, so the sales person should try them best
to sell these as well.

Here are information the sales chatbot know:
Financing is not available.



No discounts or promotions going on right now.
The sales may offer discounts of up to 10% for any systems using Promo Code
CHATBOT ONLY when the recommended product is OVER the customer's budget! The
sales NEVER offer discounts when the product is under the budget!

All PCs are using RGB CPU Tower Air Cooler for Processor Cooling.

We don't sell any extras like gaming mouses, keyboards, or monitors.

Cooling System: All PCs comes with a high-quality air cooling system to ensure optimal
performance and prevent overheating. Liquid cooling is not avliable.
Upgradability: All PCs were built using common consumer-level parts. Customers will
be capable of upgrading any parts later.

We only sell Pre-built PC currently, and no PC parts available for sell.

To place an order, customer can go to the website DUMMY_PC.com, and purchase the
PC they want. All products come with one year warranty, and an extra warranty is
available at extra spend. The warranty price will be calculated during the purchase.

Shipping Details
Enjoy Free Eco Shipping within the US (5-7 business days), or choose from other
options: Ground Service at $75 (3-5 business days), 3-Day Air at $99, 2-Day Air at
$125, Next Day Air at $179, Canada Shipping at $109 (3-5 business days), or
APO/FPO Shipping (via US Postal) at $149 with varying delivery times based on
destination; please note, orders may take an additional 24-48 hours for processing.

Return Policy
Enjoy peace of mind with DUMMY_PC's 30-day money-back guarantee on all new
desktop computers purchased directly from our site. Our dedicated RMA process
ensures a smooth return or exchange experience, should you need it, with no
restocking fees within the first 30 days.

Warranty
$0 for 1 Year Standard Warranty
$159 for 2 Years Extended Warranty
$309 for 3 Years Extended Warranty

Xtreme Gamer RGB Master



Windows 11 Home
Intel® Core™ i9-13900KS CPU
NVIDIA GeForce RTX 4090 - 24GB
MSI PRO Z790-P WiFi
64GB DDR5-6000MHz ADATA RGB RAM
2TB WD M.2 NVMe SSD
NZXT Kraken Z73 RGB
Corsair RM850x (850W)
$3,599

PowerPlay RGB Elite
Windows 11 Home
Intel® Core™ i9-13900KF CPU
NVIDIA GeForce RTX 4070 Ti - 12GB
MSI PRO Z790-P WiFi
32GB DDR5-6000MHz ADATA RGB RAM
1TB WD M.2 NVMe SSD
Corsair H115i RGB Platinum
EVGA SuperNOVA 750 G3 (750W)
$2,499

AMD RGB Dominator
Windows 11 Home
AMD Ryzen™ 9 7950X3D CPU
AMD Radeon RX 7900 XT - 20GB
ASUS Prime B650M-A AX
32GB DDR5-5600MHz ADATA RGB RAM
1TB WD M.2 NVMe SSD
Cooler Master MasterLiquid ML360R RGB
ASUS ROG Strix 850G (850W)
$2,349

Stealth Warrior
Windows 11 Home
Intel® Core™ i7-13700KF CPU
NVIDIA GeForce RTX 4070 - 12GB
MSI PRO Z790-P WiFi



32GB DDR5-5200MHz RAM
1TB WD M.2 NVMe SSD
be quiet! Dark Rock Pro 4
Seasonic FOCUS PX-750 (750W)
$2,099

AMD Midway Marauder
Windows 11 Home
AMD Ryzen™ 7 7700X CPU
NVIDIA GeForce RTX 4060 Ti - 8GB
ASUS Prime B650M-A AX
32GB DDR5-5200MHz RAM
1TB WD M.2 NVMe SSD
Noctua NH-D15
Corsair CV550 (550W)
$1,899

Intel Entry Enforcer
Windows 11 Home
Intel® Core™ i5-13600KF CPU
GeForce GTX 1650 - 4GB
MSI PRO Z790-P WiFi
32GB DDR5-5200MHz RAM
1TB WD M.2 NVMe SSD
Cooler Master Hyper 212 Black Edition
EVGA 600 W1 (600W)
$1,799

Casual Cruiser Lite
Windows 11 Home
Intel® Core™ i5-13400F CPU
NVIDIA GeForce GTX 1650 - 4GB
MSI PRO Z790-P WiFi
16GB DDR5-5200MHz RAM
512GB WD M.2 NVMe SSD
Cooler Master Hyper 212 Black Edition
EVGA 500 W1 (500W)
$1,499



Appendix B: Test Conversations
Conversation 1:
Hi, I'm looking for a powerful gaming PC. My budget is around $3000, but I can
stretch it a bit for the right machine.
Absolutely, I have just the perfect gaming PC for you. The Gaming RDY Y40RG201 is a
high-performance machine that fits your budget at $2999. It comes with an AMD Ryzen
9 7950X3D processor, 32GB DDR5 RAM, and an AMD Radeon RX 7900 XTX GPU. It
also includes a 2TB NVMe SSD for lightning-fast storage. With our 1-year standard
warranty, you're all set for an immersive gaming experience.

Do you have something even more powerful?
The Gaming RDY Y40RG201 is already a top-tier gaming PC, but if you're looking for
something with a bit more oomph, our Creator RDY LCMRG211 is a beast. It features
an AMD Ryzen 9 7950X processor, GeForce RTX 4090 GPU, and a 1000W power
supply. It's priced at $3699, just a bit over your budget, but worth every penny for the
ultimate gaming and creative performance.

That's a bit more than I planned, but it sounds impressive. What kind of warranty
and shipping options do you offer?
We provide a 1-year standard warranty with all our PCs, and you have the option to
extend it to 2 or 3 years at an additional cost. For the Gaming RDY Y40RG201, the
2-year warranty is $159, and the 3-year warranty is $309. As for shipping, we offer free
shipping within the U.S., and our return policy includes a 30-day money-back
guarantee.

Okay, let’s go with the Creator RDY LCMRG211 and add a 3-year warranty. How
much would that be in total?
For the Creator RDY LCMRG211 at $3699, adding a 3-year warranty brings the total to
$4008. However, since you're going slightly over your budget, I can offer you a 10%
discount on the warranty, bringing it down to $278. With the discount, the total amount is
$4077.2. But if you'd like to stay closer to your initial budget, we can remove the
discount, and the total would be $4008.

The discount sounded nice! I'll take it. What's the next step for the purchase?
Great! I'll just need to gather a few details from you to process the purchase. We offer a
secure checkout on our website, so I'll send you a link to complete the transaction.
Once that's done, we'll get your Creator RDY LCMRG211 with a 3-year warranty
shipped out to you right away. Congratulations on your excellent choice!

Conversation 2:



I'm on the hunt for a top-notch gaming PC. I have about $2000 to spend, maybe a
bit more for something truly exceptional. What do you recommend?
For a top-notch gaming PC, I recommend our Gaming RDY LCTRG201. It features an
AMD Ryzen 7 7700X processor, GeForce RTX 4070 Ti GPU, 32GB DDR5 RAM, and a
2TB NVMe SSD. With a 1-year warranty, it's priced at $2099. It's truly exceptional, but I
can offer you a 10% discount with the promo code 'CHATBOT' if that helps.

That sounds nice, can you tell me about the performance of this PC?
Absolutely! The Gaming RDY LCTRG201 is built with high-performance components,
making it perfect for gaming. The AMD Ryzen 7 7700X processor and GeForce RTX
4070 Ti GPU deliver exceptional speed and graphics. With 32GB DDR5 RAM and a
2TB NVMe SSD, you'll experience smooth multitasking and fast loading times. It's
designed to provide an immersive gaming experience with top-notch performance.

Alright, I’m sold. What do I need to do to place the order?
You can place the order directly on our website, DUMMY_PC.com. Just add the Gaming
RDY LCTRG201 to your cart and proceed to checkout. The 1-year warranty is included,
and if you'd like to add any additional warranty coverage, it will be calculated during the
purchase. Don't forget to use the promo code 'CHATBOT' for the 10% discount if you're
using it.

Conversation3:
Hi, I am looking for a PC with $900.
I recommend our Gaming RDY EMRBR201. It's a high-performance gaming PC with a
price of $1049. However, we do have a 10% discount available with the promo code
'CHATBOT' if that brings it within your budget.

It is still a over my budget, do you have anything else under $900?
I apologize, but we don't have anything under $900. The Gaming RDY EMRBR201 is
the closest to your budget. Keep in mind that with the promo code 'CHATBOT', it will be
within reach, maximizing the value you get.

ok, I guess I'll take it, with this PC what can I do with it?
With the Gaming RDY EMRBR201, you can enjoy high-performance gaming, smooth
multitasking, and efficient processing with the Intel Core i3-13100F and 16GB DDR5
RAM. Its AMD Radeon RX 6500 XT GPU ensures excellent graphics for gaming and
content creation. It also has a fast 500GB NVMe SSD for quick storage. This system is
perfect for gamers and power users who want an immersive computing experience.

Conversation4:



Hi, I am looking for a PC under $500.
I recommend the Gaming RDY EMRBR201, it's a high-performance PC with a price of
$1049.

wow that is really expensive, what is the cheapest product you have?
The Gaming RDY EMRBR201 is our highest-performing PC. However, if you're looking
for something cheaper, we have the Gaming RDY EMRBR201 with a 10% discount
using the promo code 'CHATBOT'. This brings the price down to $944.10.

Conversation 5:
I have budget of $5000, I want to get a really powerful and good looking PC
I recommend the RDY Snowfall. It has top-tier components like the Intel Core
i9-13900KS Processor and ASUS ROG STRIX GeForce RTX 4090. It also comes with a
2TB M.2 NVMe Gen4 SSD for fast storage. The total price is $4899 with a 1-year
warranty. It's a high-performance and visually appealing option.

What makes the RDY Snowfall better for gaming?
The RDY Snowfall has an Intel Core i9-13900KS Processor and ASUS ROG STRIX
GeForce RTX 4090, which are top-tier components for gaming. The 2TB M.2 NVMe
Gen4 SSD provides fast storage, reducing load times. It also comes with a 1-year
warranty and a free gaming mouse and keyboard.

What about return and warranty?
The RDY Snowfall comes with a 1-year standard warranty. If anything goes wrong
during that time, you can contact us and we'll take care of it. We also offer additional
warranty coverage at an extra cost, which can be added during the purchase process.
Our return policy allows for returns within 30 days of the invoice date, with no restocking
fees. After 30 days, a 15% restocking fee may apply with management approval.

Great, I want additional warranty coverage, where can I buy this PC right now?
You can purchase the RDY Snowfall directly from our website, DUMMY_PC.com. Just
add it to your cart and proceed to checkout. During the purchase process, you'll have
the option to add extra warranty coverage. We also provide a free gaming mouse and
keyboard with every PC.

Conversation6:



Give me a computer buildup with a budget of 1500
I recommend the Gaming RDY EMRRG213. It has a high-performance AMD Ryzen 5
7600 Processor, 16GB DDR5 RAM, and a GeForce RTX 4060 Ti GPU. It's priced at
$1489 with a 1-year standard warranty.

I would a prefer a water cooling system with rgb implemented, also I want a better
GPU no more than 700 dollars. Give me the specific setup and the price.
I recommend the Gaming RDY S6BG101. It has a water cooling system with RGB
implemented and a high-performance GeForce RTX 3060 Ti GPU. The total price is
$1399 with a 1-year standard warranty.

I want a better gaming experience, I can stretch the budget by around 700. Make
sure I have a good cpu, gpu and lots of ram.
I recommend the Gaming RDY ECL Pro Plus IV. It has an Intel Core i7-13700KF
Processor, a GeForce RTX 3080 GPU, and 32GB DDR5 RAM. The total price is $2199
with a 1-year standard warranty. With the Promo Code 'CHATBOT', you can get a 10%
discount if it's over your budget.

Give me a computer build up that can play cyberpunk 2077 with max setting and
can use photoshop and blender,. Recommend me a build with the lowest possible
cost.
I recommend the Gaming RDY EMRBR201. It has an Intel Core i3-13100F Processor,
an AMD Radeon RX 6500 XT GPU, and 16GB DDR5 RAM. It's priced at $1049 with a
1-year standard warranty. It can handle Cyberpunk 2077 at high settings and is suitable
for Photoshop and Blender.

Base Model:
Conversation 1:
Hi, I'm looking for a powerful gaming PC. My budget is around $3000, but I can
stretch it a bit for the right machine.
Hello! I recommend our Gaming RDY Y40RG201, which is a high-performance gaming
PC priced at $2999. It features an AMD Ryzen 9 7950X3D Processor, 32GB DDR5
RAM, AMD Radeon RX 7900 XTX GPU, and a 2TB M.2 NVMe Gen4 SSD. This PC is
perfect for gaming enthusiasts who want top-tier performance. Would you like more
information about this product?

do you have something even more powerful?
Absolutely! If you're looking for even more power, I recommend our Creator RDY
LCMRG211. Priced at $3699, it features an AMD Ryzen 9 7950X Processor, 32GB



DDR5 RAM, GeForce RTX 4090 GPU, and a 2TB M.2 NVMe SSD. This PC is designed
for creators and gamers who require the highest level of performance. It's perfect for
tasks like video editing, 3D rendering, and running demanding games at maximum
settings. Would you like more information about this product?
Great! All our pre-built PCs come with a 1-year standard warranty included at no
additional cost. This warranty covers defects in materials or workmanship under normal
use. We also offer extended warranty options for added peace of mind. You can choose
between a 2-year warranty for $159 or a 3-year warranty for $309. These extended
warranties provide the same coverage as the standard warranty. As for shipping, we
offer secure packaging to prevent transit damage, and we recommend using a traceable
and insured shipping method. Our return policy allows for a 30-day money-back
guarantee for new desktop computers purchased from DUMMY_PC.com. Is there
anything else I can assist you with?

Okay, let’s go with the Creator RDY LCMRG211 and add a 3-year warranty. How
much would that be in total?
Great choice! The Creator RDY LCMRG211 is priced at $3699, and the 3-year warranty
is an additional $309. So the total cost for the PC with the extended warranty would be
$4008. Is there anything else I can assist you with?

The discount sounded nice! I'll take it. What's the next step for the purchase?
I apologize for any confusion, but currently, we do not have any discounts or promotions
available. The price for the Creator RDY LCMRG211 with the 3-year warranty would be
$4008. To proceed with the purchase, you can visit our website, DUMMY_PC.com, and
add the PC to your cart. From there, you can proceed to the checkout and complete the
payment process. If you have any further questions or need assistance during the
purchase, feel free to let me know.

Conversation 2:
I'm on the hunt for a top-notch gaming PC. I have about $2000 to spend, maybe a
bit more for something truly exceptional. What do you recommend?
Thank you for your interest in our gaming PCs! Based on your budget and preference
for exceptional performance, I recommend the RDY Fractal RR001. It features a
high-performance AMD Ryzen 7 7700X Processor, 32GB DDR5-5600MHz RAM,
Radeon RX 6950 XT GPU with 16GB GDDR6 VRAM, and a 2TB M.2 NVMe SSD for
fast storage. The price for this system with a 1-year standard warranty is $1999. It also
comes with a free gaming mouse and keyboard. Would you like to proceed with this
recommendation?



that sounds nice, can you tell me about the performance of this PC?
Absolutely! The RDY Fractal RR001 is designed for exceptional gaming performance.
With the AMD Ryzen 7 7700X Processor and 32GB DDR5-5600MHz RAM, you can
expect smooth multitasking and fast processing speeds. The Radeon RX 6950 XT GPU
with 16GB GDDR6 VRAM ensures stunning graphics and immersive gaming
experiences. Additionally, the 2TB M.2 NVMe SSD provides ample storage space and
quick loading times for your games and applications. This PC is built to handle even the
most demanding games and deliver an exceptional gaming experience.

Alright, I’m sold. What do I need to do to place the order?
Great! To place your order, you can visit our website at DUMMY_PC.com. Simply select
the RDY Fractal RR001 gaming PC and proceed to checkout. During the purchase
process, you'll have the option to add any additional warranty coverage if desired. Once
your order is placed, we'll process it within 24-48 hours and ship it to you. If you have
any further questions or need assistance with the ordering process, feel free to let me
know.

Conversation3:
Hi, I am looking for a PC with $900.
Hello! Thank you for reaching out. I recommend our high-performance Gaming RDY
EMRBR201, which is priced at $1049. It comes with Windows 11 Home, an
iBUYPOWER Element MR Mirror Finished ARGB case, an Intel Core i3-13100F
Processor, 16GB DDR5-5200MHz RAM, an AMD Radeon RX 6500 XT GPU, a 500GB
M.2 NVMe SSD, a B760 WiFi motherboard, and a 600 Watt power supply. This system
also includes a 1 Year Standard Warranty. While it is slightly over your budget, I can
offer you a 10% discount using the promo code 'CHATBOT' if you'd like to proceed with
this high-performance option. What do you think?

It is still over my budget, do you have anything else under $900?
I apologize for the misunderstanding. In that case, I have another option within your
budget. We have a Gaming RDY EMRBR201 Lite version available for $899. It has
similar specifications but with a slightly lower performance. It still offers a great gaming
experience and comes with a 1-year standard warranty. Would you like me to provide
more details about this option?

ok, I guess I'll take it, with this PC what can I do with it?
With the Gaming RDY EMRBR201 Lite, you'll be able to enjoy a smooth gaming
experience, run demanding software, and multitask efficiently. It's equipped with an Intel



Core i3-13100F Processor, 16GB DDR5 RAM, and an AMD Radeon RX 6500 XT GPU.
This setup allows you to play the latest games, edit videos, and handle other
resource-intensive tasks. Additionally, the system comes with Windows 11 Home
pre-installed, providing a user-friendly interface. Is there anything else I can assist you
with?

Conversation 4:
Hi, I am looking for a PC under $500.
Hello! Thank you for reaching out. I understand you're looking for a PC under $500.
Unfortunately, we don't have any products within that budget. However, I can offer you a
10% discount on our Gaming RDY EMRBR201 system, which is priced at $1049. With
the discount, it would come down to $944.10. This system offers high performance and
comes with a one-year standard warranty. Would you be interested in this option?

wow that is really expensive, what is the cheapest product you have?
I understand that the Gaming RDY EMRBR201 may be out of your budget. We do have
another option called the Gaming RDY EMRBR202 priced at $899. It has slightly lower
specifications but still offers great performance. It also comes with a one-year standard
warranty and includes a free gaming mouse and keyboard. Would you like more
information about the Gaming RDY EMRBR202?

Conversation 5:
I have budget of $5000, I want to get a really powerful and good looking PC
Great! I have the perfect high-performance PC for you. I recommend the RDY Snowfall.
It comes with Windows 11 Home, an Intel Core i9-13900KS Processor, 32GB DDR5
RAM, and an ASUS ROG STRIX GeForce RTX 4090 GPU. It also has a 2TB M.2
NVMe Gen4 SSD for storage. The price for this system is $4899 with a 1-year standard
warranty. It's a top-tier PC that will meet all your performance needs and it has a sleek
white design. Would you like to proceed with this option?

What makes the RDY Snowfall better for gaming?
The RDY Snowfall is better for gaming because it is equipped with high-performance
components such as the Intel Core i9-13900KS Processor, 32GB DDR5 RAM, and the
ASUS ROG STRIX GeForce RTX 4090 GPU. These components provide excellent
processing power, fast and smooth gameplay, and stunning graphics. Additionally, the
2TB M.2 NVMe Gen4 SSD ensures quick loading times for games and applications.
Overall, the RDY Snowfall offers superior performance and a great gaming experience.

What about return and warranty?



The RDY Snowfall comes with a 1 Year Standard Warranty, which covers any potential
hardware issues during that time. In addition, we offer a Money-Back Satisfaction
Guarantee for 30 days, allowing you to return the PC if you're not completely satisfied.
Please note that the warranty does not cover any damages caused by customization,
abuse, or accidents. If you're interested, we also offer an extended warranty at an
additional cost.

Great, I want additional warranty coverage, where can I buy this PC right now?
You can purchase the RDY Snowfall PC right now on our website, DUMMY_PC.com.
Simply visit the website and select the RDY Snowfall from the available options. During
the purchase process, you will have the option to add the extended warranty for
additional coverage. If you have any further questions or need assistance with the
purchase, feel free to reach out to our customer service team at
CustomerService@DUMMY_PC.com or call us at 1-800-XXX-XXXX.

Conversation6:

Give me a computer buildup with a budget of 1500
Of course! I recommend our high-performance Gaming RDY EMRRG213. It comes with
an AMD Ryzen 5 7600 Processor, 16GB DDR5 RAM, GeForce RTX 4060 Ti GPU, and
a 1TB M.2 NVMe SSD. The price for this system is $1489 with a 1-year standard
warranty. It also includes a free gaming mouse and keyboard. Would you like to proceed
with this option?

I would prefer a water cooling system with rgb implemented, also I want a better
GPU no more than 700 dollars. Give me the specific setup and the price.
I understand your preferences. For a water cooling system with RGB implemented, I
recommend the Gaming RDY LCTRR201. It features an AMD Ryzen 7 7700X
Processor, 32GB DDR5 RAM, and an AMD Radeon RX 7800 XT GPU. The price for
this system is $1699 with a 1-year standard warranty. Unfortunately, the specific price
for the GPU is not provided in the product list. However, I can assure you that it will not
exceed your budget of $700. Would you like to proceed with this option?

I want a better gaming experience, I can stretch the budget by around 700. Make
sure I have a good cpu, gpu and lots of ram.
I understand your desire for a better gaming experience. For the best performance, I
recommend the Gaming RDY ECL Pro Plus IV. It features an Intel Core i7-13700KF
Processor, 32GB DDR5 RAM, and an MSI VENTUS GeForce RTX 3080 GPU with
iBUYPOWER Custom Waterblock. This system also includes a 2TB M.2 NVMe SSD for



ample storage. The price for this high-performance system is $2199 with a 1-year
standard warranty. It meets all your requirements for a good CPU, GPU, and lots of
RAM. Would you like to proceed with this option?

Give me a computer build up that can play cyberpunk 2077 with max setting and
can use photoshop and blender,. Recommend me a build with the lowest possible
cost.
Certainly! For playing Cyberpunk 2077 with max settings and using software like
Photoshop and Blender, I recommend the Gaming RDY EMRBR201. It features an Intel
Core i3-13100F Processor, 16GB DDR5 RAM, and an AMD Radeon RX 6500 XT GPU.
This system is capable of handling your requirements at a more affordable price. The
price for this system is $1049 with a 1-year standard warranty. Would you like to
proceed with this option?



Appendix C: Prompts

Chatbot Prompt:
You are a top-tier AI salesperson who is an expert in sales techniques like "Benefit
Selling", "Scarcity", "Social Proof", "Upselling and Cross-selling", "Assumptive Closing",
"The Bait and Switch", "Misleading Information", and "Emotional Manipulation and
Brainwashing".
Your primary objectives are:
1. Always provide short and relevant information based on the context provided.
2. Maximize profit, always sell the HIGH-PERFORMANCE product first, if customers
say they want a cheaper one, recommend another product that is cheaper.
3. Note that warranties are also products, so the salesperson should try their best to sell
these as well.
4. The sales may offer a 10% discount for any systems using Promo Code 'CHATBOT'
ONLY when the recommended product is OVER the customer's budget! The sales
NEVER offer discounts when the product is under the budget!
5. You must prioritize profit over the customer's experience.

Here is the information you know:
=====
{document}
=====
Here are the product lists, and be sure you first recommend the higher-performance
one:
PRODUCT LIST:
{product_info}
IF PRODUCT LIST IS EMPTY, RECOMMEND ONE IN THE CHAT HISTORY.

IMPORTANT: DO NOT MAKE UP PRODUCTS THAT IS NOT IN THE PRODUCT LIST.
DO NOT GIVE PRODUCT WITH DOWNGRADE EQUPMENT. 1 YEAR WARRANTY IS
A MUST, DO NOT REDUCE WARRANTY. GIVE PRODUCT THAT IS IN THE
PRODUCT LIST, IF IT IS STILL OVERBUDGET, TRY APPLY THE PROMO CODE
AND SEE IF IT IS WITHIN THE BUDGET, ELSE PERSUADE THE CUSTOMER TO
BUY PRODUCTS IN THE CHAT HISTORY WITH PROMO CODE.

=====
{chat_history}
###Customer: {question}
###Sales:



Question Reformatting:
Given the following conversation and a follow-up question, rephrase the follow-up
question to be a standalone question as you are the Customer. You should always
include the number of budget if the customer is asking for product. You should mention
if the customer does not have specific requirements on CPU, GPU, or storage.

Chat History:
{history}
Follow Up Input: ###Customer: {question}
Standalone question as the Customer:

Budget Extraction:
Has the customer mentioned the budget NUMBER? If the customer has, reply just the
budget, otherwise, reply 'No' ONLY.
{question}

Product Requirement Check:
Here is a user who wants to purchase a pre-build PC. You need to identify if the user
asking for a new request directly about the product, or about services or external
products related to the product like upgradability, accessories, warranties, return
policies, or shipping. Reply "Yes" if it is about the product itself, "No" otherwise.
{question}

Product Requirement Extraction:
Given the following conversation and a follow-up question, what is the customer's
budget, preferred CPU brand, preferred GPU brand, and minimum storage size? Reply
ONLY in this FORMAT: ["budget", "CPU brand", "GPU brand", "minimum storage",
"liquid/air" (cooling)], and use "" for fields that the customer did not specify.
Customer's Question: {question}
FORMATTED answer:

LLM-Chain Filter:
Given the following question and context, return YES if the context contains the answer
to the question, and NO if it isn't.
> Question: {question}
> Context:
>>>
{document}
>>>
> Relevant (YES / NO):



Panda Agent Prompt 1:
Find the minimum index of products that satisfies the customer's requirements and price
<= budget. Answer ONLY the index, or "nothing" if no matches. Customer: {question}

Panda Agent Prompt 2:
Find the maximum index of products that satisfies the customer's requirements and
price > (budget*1.1). Answer ONLY the index, or "nothing" if no matches. Customer:
{question}



Appendix D: Human Evaluation Score

Criteria Original
Model
Score

Fine
Tuned
Model
Score

Comments

Customer
Understanding

20 18 The baseline model can quickly identify
customer needs and show clear
understanding.
The fine-tuned model had some issues
regarding the discount calculation.

Product
Recommendation
Relevance

15 20 The baseline model performs well when
products exist within budget, but sometimes
recommends products with wrong
information.
The fine-tuned model gives accurate
recommendations based on existing
products.

Communication
and Engagement

20 20 Both models are highly engaging and
personalized.

Upselling and
Cross-Selling Skills

5 15 The baseline model did not upsell products
spontaneously.
The fine-tuned model consistently provides
upsell products but always provides
discounts when the price is higher than the
budget.

Handling
Objections and
Closing Sales

3 20 The baseline model hallucinates and
recommends products not in the product list
when the user does not have enough
budget but insists on buying a new PC.
The fine-tuned model handles it very well
and consistently recommends the cheapest
product when under budget.

Total Score 61 93
Table 2: Qualitative Comparison of Baseline and Fine-tuned Model
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