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Currently, question taxonomies that are widely adopted in factoid 

question generation systems are too shallow or specific for open-

ended questions. The purpose of this research project is to develop a 

more widely applicable question classification system. The system 

aims to identify the intention of the question asker, which is more 

meaningful in a diverse setting. To do so, a question taxonomy is 

developed that provides fine granularity for intentions while applicable 

to multiple domains. A question classification system is then created 

through feeding a model a myriad of question examples with their 

intentions already labeled. After testing the model on a held-out 

question set, the model reaches an accuracy of roughly 43.09%.

In order to train the model, a dataset was needed. To start, existing questions 

formulated from recently published research articles were collected. An updated 

taxonomy more fit for diverse input was then created by generalizing some of the 

category definitions, combining two categories together, and removing very specific 

and infrequently seen categories. Using this personalized classification system, the 

previous dataset was reclassified. To broaden the dataset, questions from more 

mainstream question sites, specifically Yahoo and Reddit were also classified using 

the newly made taxonomy.

When comparing answers among group members, percent similarity and question 

type frequency distributions were created. These statistics gave a better picture of 

how ambiguous the new taxonomy was and patterns in the sentence structure of 

certain question types.

Questions with high agreement (at least 2 out of 3 members agree on the 

classification), were picked out from the dataset. ⅘ of these high agreement questions 

were used to train the model. The remaining ⅕ of the questions were used for 

evaluation of the model.

Specific techniques and parameters used while creating the model included a high 

learning rate, reading input in bigrams, and common preprocessing methods.
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Compared with common classification tasks such as sentiment 

classification, where common models have above 60% accuracy, 

identifying the intention of the question asker is more difficult. Better 

performance can be expected if augmenting with a larger labeled 

dataset or if using state-of-the-art models that are pre-trained with 

large amounts of natural language data.

For the future, a major goal is to train the model to generate questions 

of each type in the taxonomy. With more time and resources to collect 

and classify questions, the model would have a larger data set to 

learn from. The model would ideally learn how to create templates 

based off of data sets. By observing patterns in each question type 

and creating its own templates, the model would be able to generate 

questions of any category from any source material when requested 

by the user.

In addition, a goal is to improve the model to be able to handle more 

complex inputs and grammatical errors.

Popular question taxonomies today are often based on interrogative 

words or are specific to a field. Using the former is typically too 

shallow for open-ended questions. Using the latter to classify a 

diverse text of questions often is not as useful. For example, Bloom’s 

taxonomy, which is heavily involved in the student-teacher relationship 

in education, would not be as reliable when used to classify questions 

from a social media page or online forum. These factors create a need 

for a more widely applicable question taxonomy.
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Accuracy of the model after validation was approximately 43.09%. When 

classifying randomly, the accuracy was approximately 19.68%. Thus, with training, the 

model’s accuracy increased by 23.41%. With a larger data set, its accuracy most 

likely would increase more.

While state-of-the-art classification models can achieve 

impressive performance on many popular classification datasets, 

they require huge computing resources to train and evaluate. In this 

project, Fasttext, an open-source library released by Facebook, was 

used. It can run on computers with limited computing capability and 

yield satisfactory results on many text classification benchmarks. 

Fasttext employs multiple techniques, such as the vectorization of 

words and linear classification and allows for much customization of 

model parameters.

Fig. 6: Updated Taxonomy

On the right of the labels are probability values. The most likely label 

is outputted by the model. Oftentimes, if the question inputted has 

grammatical errors or is too complex (I.e. multiple conjunctions, 

unique terms), the model will output incorrect responses.
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