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“Given the text that 
follows, extract 

properties X Y Z”



{}

“Given the text that 
follows, extract 

properties X Y Z” Can we 
extract these 

properties 
using a LLM?



Let’s start 
prompting 
the LLM

We will gradually progress from 
naïve to sophisticated approaches



Prompt engineering

Prompt

A house listing will follow, as it appeared on a 
housing website. Please extract the following 
information from the listing:

- Is pet friendly (yes/no/unknown)

## House listing
{house}



Prompt engineering

Prompt

A house listing will follow, as it appeared on a 
housing website. Please extract the following 
information from the listing:

- Is pet friendly (yes/no/unknown)

## House listing
{house}

 Appartement aan de Hageland 104 (€1900.0)

##  Description
Apartment on 1 minute walking distance of the shopping center, supermarket and bus station.
Details:
• Size of the property: 70 m2
• Number of bedrooms: 2 (the 2nd bedroom has no windows)
• Number of bathrooms: 1
• Type of house: Apartment
• Construction year of the house: 1992
• Interior decoration: Furnished
• Flooring: Laminate
• Quality of public transportation: Good
Also in this rental house:
• Parking possibility: Private parking place outside
• Separate shower
• Separate toilet
• Elevator
• Storage: box
• 3rd floor
• Balcony (facing South-West)
Conditions:
• Pets not allowed
• Sharing not allowed
• Students not allowed
• Smoking not allowed
• Children allowed
• Tenancy agreements subject to owner’s consent
• Measurements not conform NEN 2580
The rental price of this house is exclusive Gas/Electricity/Water, TV/Internet and local Taxes.

## Eigenschappen
 Neighborhood: Sloten/Nieuw-Sloten
 Rooms: 3
 Surface area: 70.0 m²
 Real estate agent: Amsterdam Housing
 URL: https://www.pararius.nl/appartement-te-huur/amsterdam/2a54c6e5/hageland

 Google Maps link: https://maps.google.com/?q=Hageland+104%2C+Sloten%2FNieuw-Sloten



Prompt engineering

Prompt Output

A house listing will follow, as it appeared on a 
housing website. Please extract the following 
information from the listing:

- Is pet friendly (yes/no/unknown)

## House listing
{house}

Pet friendly: No

Actual result from GPT-3.5 turbo (OpenAI)
- using temperature = 0.0



Prompt engineering

Prompt Output

A house listing will follow, as it appeared on a 
housing website. Please extract the following 
information from the listing:

- Is pet friendly (yes/no/unknown, quote: 
"...")

Provide a quote from the listing if possible.

## House listing
{house}

- Is pet friendly: No ("Pets not allowed")

Quote: "Pets not allowed"

Actual result from GPT-3.5 turbo (OpenAI)
- using temperature = 0.0



Prompt engineering

Prompt Output

A house listing will follow, as it appeared on a 
housing website. Please extract the following 
information from the listing:

- Is pet friendly (yes/no/unknown, quote: "...")
- Has a garden (yes/no/unknown, quote: "...")
- Has a parking place (yes/no/unknown, quote: 
"...")
- Is suitable for a couple (yes/no/unknown, quote: 
"...")
- Has a balcony (yes/no/unknown, quote: "...")

## House listing
{house}

- Is pet friendly: No 
- Has a garden: Unknown 
- Has a parking place: Yes (private parking 
place outside) 
- Is suitable for a couple: Unknown 
- Has a balcony: Yes (facing South-West)

Actual result from GPT-3.5 turbo (OpenAI)
- using temperature = 0.0



Going 
structured



Prompt engineering

Prompt Output

A house listing will follow, as it 
appeared on a housing website. 
Please extract the following 
information from the listing:

- …
- …
…

Provide the output in a JSON object.

## House listing

{
"pet_friendly": "no",
"has_garden": "unknown",
"has_parking_place": "yes",
"suitable_for_couple": "unknown",
"has_balcony": "yes"

}

Actual result from GPT-3.5 turbo (OpenAI)
- using temperature = 0.0



Prompt engineering

Prompt Output

A house listing will follow, as it appeared on a housing website. Please extract the 

following information from the listing in a JSON response:

```

{
    "is_pet_friendly": {
        "value": ..., # yes/no/unknown

        "quote": ..., # exact quote from listing
    },
    "has_garden": {

        "value": ..., # yes/no/unknown
        "quote": ..., # exact quote from listing
    },

    "has_parking_place": {
        "value": ..., # yes/no/unknown
        "quote": ..., # exact quote from listing

    },
    "is_suitable_for_couple": {
        "value": ..., # yes/no/unknown

        "quote": ..., # exact quote from listing
    },
    "has_balcony": {

        "value": ..., # yes/no/unknown
        "quote": ..., # exact quote from listing
    },

}
```

{

"is_pet_friendly": {
"value": "no",
"quote": "Pets not allowed"

},
"has_garden": {

"value": "unknown",

"quote": "-"
},
"has_parking_place": {

"value": "yes",
"quote": "Parking possibility: Private parking place outside"

},

"is_suitable_for_couple": {
"value": "unknown",
"quote": "-"

},
"has_balcony": {

"value": "yes",

"quote": "Balcony (facing South-West)"
}

}

Actual result from GPT-3.5 turbo (OpenAI)
- using temperature = 0.0



Prompt engineering

Prompt Output

A house listing will follow, as it appeared on a housing website. Please extract the 

following information from the listing in a JSON response:

```

{
    "is_pet_friendly": {
        "value": ..., # yes/no/unknown

        "quote": ..., # exact quote from listing
    },
    "has_garden": {

        "value": ..., # yes/no/unknown
        "quote": ..., # exact quote from listing
    },

    "has_parking_place": {
        "value": ..., # yes/no/unknown
        "quote": ..., # exact quote from listing

    },
    "is_suitable_for_couple": {
        "value": ..., # yes/no/unknown

        "quote": ..., # exact quote from listing
    },
    "has_balcony": {

        "value": ..., # yes/no/unknown
        "quote": ..., # exact quote from listing
    },

}
```

{

"is_pet_friendly": {
"value": "no",
"quote": "Pets not allowed"

},
"has_garden": {

"value": "unknown",

"quote": "-"
},
"has_parking_place": {

"value": "yes",
"quote": "Parking possibility: Private parking place outside"

},

"is_suitable_for_couple": {
"value": "unknown",
"quote": "-"

},
"has_balcony": {

"value": "yes",

"quote": "Balcony (facing South-West)"
}

}

obj = json.loads(
 ...
)

Actual result from GPT-3.5 turbo (OpenAI)
- using temperature = 0.0



Prompt engineering

Prompt Output

A house listing will follow, as it appeared on a housing website. Please extract the 

following information from the listing in a JSON response:

```

{
    "is_pet_friendly": {
        "value": ..., # yes/no/unknown

        "quote": ..., # exact quote from listing
    },
    "has_garden": {

        "value": ..., # yes/no/unknown
        "quote": ..., # exact quote from listing
    },

    "has_parking_place": {
        "value": ..., # yes/no/unknown
        "quote": ..., # exact quote from listing

    },
    "is_suitable_for_couple": {
        "value": ..., # yes/no/unknown

        "quote": ..., # exact quote from listing
    },
    "has_balcony": {

        "value": ..., # yes/no/unknown
        "quote": ..., # exact quote from listing
    },

}
```

"House listing"

{
"title": "Beautiful Modern House",
"description": "Spacious and modern house with stunning views. Perfect for a couple 

or small family.",
"location": "123 Main Street, Anytown, USA",
"price": "$500,000",

"is_pet_friendly": {
"value": "yes",
"quote": "Pets allowed with additional deposit."

},
"has_garden": {

"value": "yes",

"quote": "Large backyard garden with fruit trees."
},
"has_parking_place": {

"value": "yes",
"quote": "Two-car garage and additional street parking available."

},

"is_suitable_for_couple": {
"value": "yes",
"quote": "Perfect for a couple or small family."

},
"has_balcony": {

"value": "yes",

"quote": "Spacious balcony with beautiful views."
}

}

obj = json.loads(
 ...
)

---------------------------------------------------------------------------

JSONDecodeError Traceback (most recent call last)
/Users/dunnkers/git/pararius-scraper/dataset_enrichment_using_llms.ipynb Cell 18 line 1
----> 1 obj = json.loads(

2 response["choices"][0]["message"]["content"]
3 )

File ~/.pyenv/versions/3.10.9/lib/python3.10/json/__init__.py:346, in loads(s, cls, object_hook, 
parse_float, parse_int, parse_constant, object_pairs_hook, **kw)
341 s = s.decode(detect_encoding(s), 'surrogatepass')

343 if (cls is None and object_hook is None and
344 parse_int is None and parse_float is None and
345 parse_constant is None and object_pairs_hook is None and not kw):

--> 346 return _default_decoder.decode(s)
347 if cls is None:
348 cls = JSONDecoder

File ~/.pyenv/versions/3.10.9/lib/python3.10/json/decoder.py:340, in JSONDecoder.decode(self, s, 
_w)

338 end = _w(s, end).end()
339 if end != len(s):
--> 340 raise JSONDecodeError("Extra data", s, end)

341 return obj

JSONDecodeError: Extra data: line 2 column 1 (char 16)

Actual result from GPT-3.5 turbo (OpenAI)
- using temperature = 0.0



Prompt engineering

Prompt Output

A house listing will follow, as it appeared on a housing website. Please extract the 

following information from the listing in a JSON response:

```

{
    "is_pet_friendly": {
        "value": ..., # yes/no/unknown

        "quote": ..., # exact quote from listing
    },
    "has_garden": {

        "value": ..., # yes/no/unknown
        "quote": ..., # exact quote from listing
    },

    "has_parking_place": {
        "value": ..., # yes/no/unknown
        "quote": ..., # exact quote from listing

    },
    "is_suitable_for_couple": {
        "value": ..., # yes/no/unknown

        "quote": ..., # exact quote from listing
    },
    "has_balcony": {

        "value": ..., # yes/no/unknown
        "quote": ..., # exact quote from listing
    },

}
```

{

"is_pet_friendly": {
"value": "no",
"quote": "Pets not allowed"

},
"has_garden": {

"value": "unknown",

"quote": "-"
},
"has_parking_place": {

"value": "yes",
"quote": "Parking possibility: Private parking place outside"

},

"is_suitable_for_couple": {
"value": "unknown",
"quote": "-"

},
"has_balcony": {

"value": "yes",

"quote": "Balcony (facing South-West)"
}

}

obj = json.loads(
 ...
)

Actual result from GPT-3.5 turbo (OpenAI)
- using temperature = 0.0



Prompt engineering

Prompt Output

A house listing will follow, as it appeared on a housing website. Please extract the 

following information from the listing in a JSON response:

```

{
    "is_pet_friendly": {
        "value": ..., # yes/no/unknown

        "quote": ..., # exact quote from listing
    },
    "has_garden": {

        "value": ..., # yes/no/unknown
        "quote": ..., # exact quote from listing
    },

    "has_parking_place": {
        "value": ..., # yes/no/unknown
        "quote": ..., # exact quote from listing

    },
    "is_suitable_for_couple": {
        "value": ..., # yes/no/unknown

        "quote": ..., # exact quote from listing
    },
    "has_balcony": {

        "value": ..., # yes/no/unknown
        "quote": ..., # exact quote from listing
    },

}
```

{

"is_pet_friendly": {
"value": "no",
"quote": "Pets not allowed"

},
"has_garden": {

"value": "unknown",

"quote": "-"
},
"has_parking_place": {

"value": "yes",
"quote": "Parking possibility: Private parking place outside"

},

"is_suitable_for_couple": {
"value": "unknown",
"quote": "-"

},
"has_balcony": {

"value": "yes",

"quote": "Balcony (facing South-West)"
}

}

obj = json.loads(
 ...
)

prediction

ground truth

manually 
labelled 

Actual result from GPT-3.5 turbo (OpenAI)
- using temperature = 0.0



Evaluating LLM performance
For information extraction

predictionground truth Score 
{

"is_pet_friendly": {
"was_extracted": true,
"quote": "Pets not allowed",

"value": false
},
"has_garden": {

"was_extracted": false,
"quote": null,
"value": null

},
"has_parking_place": {

"was_extracted": true,

"quote": "Parking possibility: Permit with the 
municipality (please check waiting list on the website 
of the municipality)",

"value": null
},
"is_suitable_for_couple": {

"was_extracted": false,
"quote": null,
"value": null

},
"has_balcony": {

"was_extracted": true,

"quote": "French balcony",
"value": true

}

}

{

"is_pet_friendly": {
"was_extracted": true,
"quote": "Pets not allowed",

"value": false
},
"has_garden": {

"was_extracted": false,
"quote": null,
"value": null

}, 
"has_parking_place": {

"was_extracted": true,

"quote": "Parking possibility: Permit with the 
municipality (please check waiting list on the website 
of the municipality)",

"value": true
},
"is_suitable_for_couple": {

"was_extracted": true,
"quote": null,
"value": true

},
"has_balcony": {

"was_extracted": true,

"quote": "French balcony",
"value": true

}

}

60% of entries 
correct

=> 0.6 score



Evaluating LLM performance
For information extraction
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JSON example

GPT 3.5, GPT 4 and PaLM compared

GPT-3.5 GPT-4 PaLM-2 Sample is 100 data points

GPT-4 got 100% 
failure rate for 
decoding JSON

Based on the house listing provided, here is the 
extracted information in a JSON response:

```json
{
 …
}
```
This JSON response indicates that the apartment is 
not pet-friendly, has a garden, has a parking place, 
is not suitable for a couple, and has a balcony.

Output

GPT-4 is too talkative
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JSON example

GPT 3.5, GPT 4 and PaLM compared
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GPT-4 got 100% 
failure rate for 
decoding JSON

GPT-4 is too talkative
Return nothing else except a valid JSON 
object. Do not surround the JSON object 
with backticks or any other text.

Remediated with an extra 
statement in the prompt:



Evaluating LLM performance
For information extraction
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Can we do 
better?



Prompt engineering

Prompt Output

A house listing will follow, as it appeared on a housing website. Please extract the 

following information from the listing in a JSON response:

```

{
    "is_pet_friendly": {
        "value": ..., # yes/no/unknown

        "quote": ..., # exact quote from listing
    },
    "has_garden": {

        "value": ..., # yes/no/unknown
        "quote": ..., # exact quote from listing
    },

    "has_parking_place": {
        "value": ..., # yes/no/unknown
        "quote": ..., # exact quote from listing

    },
    "is_suitable_for_couple": {
        "value": ..., # yes/no/unknown

        "quote": ..., # exact quote from listing
    },
    "has_balcony": {

        "value": ..., # yes/no/unknown
        "quote": ..., # exact quote from listing
    },

}
```



Prompt engineering

Prompt Output

A house listing will follow, as it appeared on a housing website. Please extract the 

following information from the listing in a JSON response:

```

{
    "is_pet_friendly": {
        "value": ..., # yes/no/unknown

        "quote": ..., # exact quote from listing
    },
    "has_garden": {

        "value": ..., # yes/no/unknown
        "quote": ..., # exact quote from listing
    },

    "has_parking_place": {
        "value": ..., # yes/no/unknown
        "quote": ..., # exact quote from listing

    },
    "is_suitable_for_couple": {
        "value": ..., # yes/no/unknown

        "quote": ..., # exact quote from listing
    },
    "has_balcony": {

        "value": ..., # yes/no/unknown
        "quote": ..., # exact quote from listing
    },

}
```

output_template = HouseFeatures.model_json_schema()

output_template_str = json.dumps(output_template)

Pydantic model



Prompt engineering

Prompt Output

A house listing will follow. Your 
task is to extract details from the 
house listing. Fill in the following 
template:

# template
{output_template_str}

# house listing
{str(house)}

output_template = HouseFeatures.model_json_schema()

output_template_str = json.dumps(output_template)

{

"is_pet_friendly": {
 "was_extracted": false
},

"has_garden": {
 "was_extracted": false
},

"has_parking_place": {
"was_extracted": true,
"value": true,

"quote": "Parking in front of the building is available through a permit system"
},
"is_suitable_for_couple": {

"was_extracted": true,
"value": true,
"quote": "preference for single household"

},
"has_balcony": {

"was_extracted": true,

"value": true,
"quote": "east-facing balcony (morning sun) spans the entire width of the apartment and 
overlooks the beautiful courtyard"

}
}

house_features = HouseFeatures.model_validate_json(
 response_text
)



Evaluating LLM performance
For information extraction
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Can we do even 
better?





functions = [ 
{

"name": "extract_house_features",
"type": "function",
"description": "Extract features and properties from a house listing text.",
"parameters": {

"type": "object",
"properties": {

"is_pet_friendly": {
"type": "boolean",
"description": "Whether the house allows pets"

},
"has_garden": {

"type": "boolean",
"description": "Whether the house has a garden"

},
"has_parking_place": {

"type": "boolean",
"description": "Whether the house has a parking place"

},
"is_suitable_for_couple": {

"type": "boolean",
"description": "Whether the house is suitable for couples"

},
"has_balcony": {

"type": "boolean",
"description": "Whether the house has a balcony"

},
},
"required": [

"is_pet_friendly",
"has_garden",
"has_parking_place",
"is_suitable_for_couple",
"has_balcony"

]
},

}
]

response = openai.ChatCompletion.create(

model="gpt-3.5-turbo-0613",
deployment_id="gpt-35-turbo-us",
messages=messages,

functions=functions,
function_call={
 "name": "extract_house_features”

},
) Force 

calling 
function

Prompt engineering



Prompt engineering

Prompt Output

{house} {

"name": "extract_house_features",
"arguments": "{\n \"is_pet_friendly\": false,\n \"has_garden\": 
false,\n \"has_parking_place\": true,\n \"is_suitable_for_couple\": 

true,\n \"has_balcony\": true\n}"
}

Context

Assistant is a large language 
model designed to extract 
structured data from text.

response = openai.ChatCompletion.create(
model="gpt-3.5-turbo-0613",
deployment_id="gpt-35-turbo-us",
messages=messages,
functions=functions,
function_call={"name": "extract_house_features"},

)

function_call_args = json.loads(
 function_call["arguments"]
)
extract_house_features(
 **function_call_args
)



Some 
extra 
juice 



from instructor import OpenAISchema

class HouseFeatures(OpenAISchema):
"""Correctly extracted house listing features"""

is_pet_friendly: bool
has_garden: bool

has_parking_place: bool
is_suitable_for_couple: bool
has_balcony: bool

HouseFeatures.openai_schema

prompt = str(house)

response = openai.ChatCompletion.create(
model="gpt-3.5-turbo-0613",
deployment_id="gpt-35-turbo-us",

functions=[HouseFeatures.openai_schema],
function_call={"name": HouseFeatures.openai_schema["name"]},
messages=[

{"role": "system", "content": "Assistant is a large language model 
designed to extract structured data from text."},
{"role": "user", "content": prompt}

],
)
house_features = HouseFeatures.from_response(response)

house_features

HouseFeatures(is_pet_friendly=False, 
has_garden=False, has_parking_place=True, 
is_suitable_for_couple=True, has_balcony=True)

Prompt engineering

This Photo by Unknown Author is licensed under CC BY-NC

functions = [ 
{

…
}

]

https://www.pngall.com/python-programming-language-png/
https://creativecommons.org/licenses/by-nc/3.0/
https://creativecommons.org/licenses/by-nc/3.0/
https://creativecommons.org/licenses/by-nc/3.0/
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Evaluating LLM performance
For information extraction

Sample is 100 data points



Now 
what?



{
'id': 'edfebeac’,
'url': 'https://www.pararius.nl/appartement-te-huur/amsterdam/edfebeac/van-
ostadestraat',
'price': 2150.0,
'surface_area': 58.0,
'rent_or_buy': 'huur',
'city': 'Amsterdam',
'neighborhood': 'Nieuwe Pijp',
'interior': 'Gestoffeerd',
'rooms': 2,
'is_pet_friendly': HouseFeature(was_extracted=False, quote='', value=None),
'has_garden': HouseFeature(was_extracted=True, quote='with terrace-garden at 
the back', value=True),
'has_parking_place': HouseFeature(was_extracted=False, quote='', value=None),
'is_suitable_for_couple': HouseFeature(was_extracted=False, quote='', 
value=None),
'has_balcony': HouseFeature(was_extracted=False, quote='', value=None)

}

We can enrich our 
original dataset 
using these new 
properties



Wrapping it up

We saw different methods of achieving 
the same thing

Methods

• JSON example

• Pydantic schema

• Function calling

With varying performances for 
different models
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Good if:
• Instructions are explicit
• Output format is explicit
• Input data is comprehensive
• Data is valuable enough to justify cost

Do exploit:

• Structured output possibilities (JSON, pydantic)
• Function calling (if using GPT)

• Instructor library

Using LLM’s 
for Dataset 
enrichment



Jeroen Overschie

What’s 
your 

usecase?

Using LLM’s 
for Dataset 
enrichment



Questions?

Thanks!

Jeroen Overschie

GitHub repo
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