
 
What is the fundamental frequency (F0) in acoustics? And why might it be useful for a 
spoken dialogue system to measure it? 
 

 
1) the fundamental frequency F_0 is lowest frequency of the sound wave 
 
2) it corresponds to the speed of vibration of the vocal folds 
 
3) the fundamental frequency correlates with the pitch, which gives us the intonation of the 
speech signal. And intonation is important for a spoken dialogue system - for instance, a 
rising intonation at the end of a signal will indicate an interrogative utterance in many 
language 
 
 
IR-based chatbots 

Assume you wish to develop an IR-based chatbot. To make simple, you decide to use 
cosine similarity over TF-IDF-weighted vectors. You collect a small corpus of 10 
utterances: 

1 Hi Charles! 
2 Hello Elsa! 
3 How are you? 
4 Fine, and you? 
5 A bit tired. 
6 Why? 
7 Busy at work. 
8 But you are doing great! 
9 Thanks. 
10 See you later! 

1) Compute the TF-IDF values for the tokens in the utterances 3, 4 and 8. Don't forget 
to include the punctuation in your computations. 
 

2) Now assume that you are given the following user input: 

    How are you doing? 

What will be the answer selected by the chatbot trained on the corpus 
above?  Describe your calculation steps. 

 
 
 
 



 

 
 



 
 
 

1) What is a Markov Decision Process (MDP)? Give a formal definition.   

2) How can MDPs be used in dialogue management? 

 
 
 



 


