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Overview

• What is SDV
• Data Preparation
• Modelling
• Sampling
• Evaluation



The need for synthetic data



What and Why?

Data generated based on the statistical and structural properties of real data.
• Data Augmentation
• Privacy preservation
• Software testing



What is SDV

• Python library for creating synthetic data
• An ecosystem of synthetic data tools 

comprising data models, benchmark 
models and evaluation metrics.

https://docs.sdv.dev/sdv



Key Features



DATA PREPARATION



Data Types

Single Table Data

Multi-Table Data

Sequential Data



Loading Data: Demo data

• The SDV library offers a variety of demo datasets for users to begin with.
• Use the demo module to access the different datasets



Loading Data: Demo data

• Specify and load a particular dataset



Loading Data: Local data

• Use this method to load any datasets that are stored as CSVs



Loading Data: Other Formats

• SDV relies on pandas for data manipulation and synthesis.
• Data stored in other formats must be loaded as pandas DataFrame objects before

using it with SDV.



Metadata

• Demo datasets have predefined metadata
• SDV allows you to specify the metadata for your local files
• Metadata can be manually specified or automatically detected



Pre-processing

• SDV provides reversible functionalities to pre-process your data through the 
transformer module

• Change data types
• Impute missing values
• Encode categorical variables
• Anonymize sensitive data



MODELLING



Modelling

Generate Generate new, synthetic data.

Train Train the synthesizer using real data. 

Create Create a synthesizer based on your metadata



Modelling: CTGAN

• Conditional Tabular Generative Adversarial 
Network

• Uses a conditional GAN based model 
• Parameters:

enforce_min_max_values
enforce_rounding
verbose
epochs
cuda

• Methods
fit: train a model on data
get_loss_values: access the loss values 
computed during each epoch and batch.

Lei Xu, Maria Skoularidou, Alfredo Cuesta-Infante, and Kalyan Veeramachaneni. 2019. Modeling tabular data using conditional GAN. Proceedings of the 33rd International Conference on Neural 
Information Processing Systems. Curran Associates Inc., Red Hook, NY, USA, Article 659, 7335–7345



Modelling: TVAE

• Tabular Variational AutoEncoder
• Uses a VAE-based model
• Parameters:

enforce_min_max_values
enforce_rounding
epochs
cuda

• Methods
fit: train a model on data
get_loss_values: access the loss values 
computed during each epoch and batch.

Lei Xu, Maria Skoularidou, Alfredo Cuesta-Infante, and Kalyan Veeramachaneni. 2019. Modeling tabular data using conditional GAN. Proceedings of the 33rd International Conference on Neural 
Information Processing Systems. Curran Associates Inc., Red Hook, NY, USA, Article 659, 7335–7345



Saving and Loading a Model

• SDV provides functions to save your trained synthesizer as a Python pickle file

• In the same way, you can also load a trained synthesizer from a Python pickle file



Model Customizations

• Functionalities for hyperparameter tuning



SAMPLING



Sampling

• Create new data
• num_rows: number of rows to synthesize 

(required) 
• batch_size: number of rows to sample at a 

time. Defaults to the same as num_rows.
• output_file_path: filepath for writing the 

synthetic data.



Conditional Sampling

• SDV provides functionalities to sample specific 
values in the synthetic data

• First, define conditions
• Sample with conditions



EVALUATION



Evaluation: Diagnostics

• Run some basic checks for data format and 
validity. Ensures that the synthetic data is 
valid.



Evaluation: Data Quality

• Check statistical similarity between the real 
and the synthetic data.



Evaluation: Visualization

• Visualize real and generated data in 1-2 
dimensions

• Offers column plots and pair plots



Advanced features

• Anonymizing Personally Identifiable Information (PII)
• Setting Bounds and Specifying Rounding for Numerical Columns
• Setting Distributions for Individual Variables
• Setting constraints on modelling



Where to get help

https://github.com/sdv-
dev/SDV/issues



The End
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