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Transferability of Directed Dialogs in the CitizenShield Dialog System to Monolingual and Multilingual Applications
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Abstract-- Based on a Directed-dialog strategy for controlling user-input and by-passing any ambiguous expressions, the rigid and controlled nature of the CitizenShield System’s dialog structure facilitates its re-usability and transferability to other customer service related applications, as well as to the possibility of multilingual development. 
Index terms—Directed Dialogs, Key-word Answer Questions
I. INTRODUCTION
The present study analyzes and demonstrates the features signalizing transferability of the structure of the Directed Dialogs [3], [4] in the CitizenShield Dialog System for consumer complaints. Features signalizing transferability contribute both to the extensibility of the system to other customer-service related applications, as well as to the possibility of multilingual development with the use of English-based Interlinguas (ILTS) as semantic templates. 

The CitizenShield Dialog System, involving both keyword recognition and recording of free spoken input, aims to handle routine tasks involving food and manufactured products, thus allowing the staff of consumer organisations, such as the EKPIZO organisation, to handle more complex cases, such as complaints involving banks and insurance companies. All spoken input, whether constituting an answer to a yes-no question in a directed dialog or constituting an answer to a question triggering a free-input answer, is automatically directed to the respective templates of a complaint form, which are filled in by the spoken utterances, recognized by the system’s Automatic Speech Recognition (ASR) component. 

According to statistical tables and other forms of data provided by EKPIZO consumer organization, the top topics related to filed consumer complaints are the following: (1) Banks and Insurance companies, (2) Food products and defective manufactured retail products and (3) Beauty and Health Institutes. Increase of prices constitutes a major issue in all topics. 

II. USER INTERACTION in the citizenshield dialog system 
The CitizenShield dialog system involves a hybrid approach to the processing of speaker spoken input in that it involves both keyword recognition and recording of free spoken input. Keyword recognition largely occurs within a yes-no question sequence of a Directed Dialog [3],[4]. Free spoken input is recorded within a defined period of time, following a question requiring detailed information and/or detailed descriptions. The use of Directed Dialogs and Yes-No questions aims to the highest possible recognition rate of a very broad and varied user group and the use of free spoken input processes the detailed information involved in a complex application such consumer complaints. All spoken input, whether constituting an answer to a yes-no question or constituting an answer to a question triggering a free-input answer, is automatically directed to the respective templates of  a complaint form, which are filled in by the spoken utterances, recognised by the system’s Automatic Speech Recognition (ASR) component. The automatically filled complaint forms will be subsequently evaluated by the Test users. 

The test data set comprises mainly of live recorded telephone conversations with the EKPIZO Organisation with the help and consent of the 1500- 2800 consumers that are also registered members of the EKPIZO organisation. These users (Test users) constitute the Registered Member category (1). The other two groups of user are (2) the Semi-anonymous Users (who have provided some contact information) and (3) the anonymous users. The dialog is always initiated with a welcome message followed by the information that “the conversation will be recorded, contributing to the development of our new system for collecting and processing complaints, CitizenShield”. The user is thanked for his/her cooperation. 

III.  directed dialogs AND INPUT RECOGNITION 

Directed Dialogs were designed to meet the needs of the system according to user-requirements. According to data and input provided by the EKPIZO Consumer Organization, Directed-dialog management [3], [4] is necessary since users often get stuck when they do not receive explicit directions. Most consumer complaints descriptions in the actual real-life phone conversations/interactions with the EKPIZO Consumer Organization follow a where-how-when pattern (that can be easily mapped against a defined set of semantic frames). The EKPIZO consumer organisation reports that it follows a very specific procedure in respect to complaints concerning food products, since they are usually directed to the EFET Organization for food product quality control. The Directed Dialogs follow a six-step dialog structure (1) sequence involving “Yes-No” Questions (2) and questions receiving a specific keyword as an answer, which we will name here “Keyword-Answer” Questions (3). These features (1), (2) and (3) in combination with the respective sets of recognised keywords (4) constitute the basic elements of the CitizenShield System dialog structure that at the same time contribute to the system’s transferability and reusability to other related applications. 
A. Six-step Dialog Structure 

In respect to its general structure, the dialog is divided into 6 (six) steps (Fig. 1), involving twelve (12) basic interactions, excluding loops. Apart from the first and last step, concerning the opening and the closing of the dialog, the intermediate steps, namely Steps 2, 3, 4 and 5 are structured in accordance to the following three factors: (1) logical structure of the dialog, (2) degree of importance of information and (3) user-psychology in respect to the system.  The present scheme is designed to ensure maximum efficiency in the recognition and processing of user-input in that most important information is handled first with the use of “Yes-No” questions produced by the system, resulting to clear and unambiguous answers. Questions demanding more detailed information are received as input, at later stages, not only due to their secondary importance, but also because users tend to be at these stages more at ease with the system and are more likely to produce spoken input of better quality, with higher percentages of successful speech recognition. 

During the process of dialog modelling, an effort was made for the utterances produced by the system to be (1) clear and unambiguous towards the user but at the same time to be (2) friendly and natural-sounding and, in addition, to contain expressions that, from a semantic aspect, (3) constrain the range of the user’s possible responses to a minimum, thus restricting as far as possible the probability of ambiguities and misinterpretations regarding user input. The dialog involves twelve (12) basic interactions, excluding loops, in an effort to acquire specific answers from the user-consumer, thus enhancing both the rate of predictability and rate of recognition of the system while ensuring at the same time that the dialog not too long and tiring to the user.

In the first step the system welcomes the user and informs the user about the type and mode of interaction with the system (STEP 1 = PREPARE USER). The second step involves the acquisition of the most important types of information about the product in order to facilitate the updating of the CitizenShield system databases that, in turn, may trigger a warning message to the EKPIZO consumer organisation in the case of an accumulation of a substantially large number of complaints towards a specific product type and/or company (STEP 2 = ADDRESS TOP-PRIORITY INFORMATION). 

Fig. 1: Sample Dialog of the CitizenShield System Dialog Structure, Steps 1 and 2

[1]:INTERACTION 1: SYSTEM: OPEN-DIALOG-GREETING
SYSTEM: You have called EKPIZO. If you are calling to file a complaint, we wish to inform you that our conversation will be recorded, contributing to the development of our new system for collecting and processing complaints, CitizenShield. We thank you for your help. [NO USER-RESPONSE EXPECTED]

v

[1.1]:INTERACTION 1: SYSTEM: We will ask you a few questions for the product you have purchased. 

[NO USER-RESPONSE EXPECTED] 

v

[1.2]:INTERACTION 1: SYSTEM: Please, choose what your complaint is about by just answering  with a “yes” or a “no” . Does your complaint involve food products?  [USER: YES/NO)]
                                          v           NO/ OTHER>>>>                                                         

YES
FOOD
v

[2]:INTERACTION 2: SYSTEM: Please tells us what kind of product you have purchased and its brand name. Please tell us first what kind of product is this?  [USER: PRODUCT-TYPE]  And now tell us its brand name. [USER: BRAND-NAME (OPTIONAL), COMPANY NAME (OPTIONAL)]    
Fig. 1: Sample Dialog of the CitizenShield System Dialog Structure, Steps 1 and 2

B.  “Yes-No” Questions and  “Keyword-Answer” Questions within a Directed Dialog Framework 
The third step involves the acquisition of important information that, however is not directly linked to the creation of warning messages (STEP 3 = ADDRESS SECONDARY INFORMATION). The third steps involves a series of interactions in which the rigid, Directed Dialog structure based on “Yes-No” questions is evident. The Directed Dialog also includes utterances produced by the system requesting specific keyword answers, which are referred here as “Keyword-Answer” Questions. An example of a Question is illustrated in Interaction 7, in the Sample Dialog shown in Fig. 2.  

[3]:INTERACTION 3: SYSTEM: What is the quantity you bought? 

[USER: NUMBER, CONTAINER-TYPE (OPTIONAL)]

v

[4]: INTERACTION 4: SYSTEM: Please answer the following questions with a «yes» or a “no”.

v

[4.1]: INTERACTION 4: SYSTEM: Does your complaint involve the price of the product?                       

                                         v           YES/ OTHER>>>>

NO      

[4.2]: INTERACTION 4: SYSTEM: Does your complaint involve the information on the label of the product, if any ?  

                                          v           YES/ OTHER>>>>

NO
[4.3]: INTERACTION 4: SYSTEM: Does your complaint involve the quality of the product?                       

                                   v           NO/ OTHER>>>>

YES

QUALITY 

v

[5]: INTERACTION 5: SYSTEM: Please answer the following questions with a «yes» or a “no”  Was there a problem with the products packaging? [USER: YES/NO)]
                                           v           YES/ OTHER>>>>                                 

NO
[5.3] INTERACTION 5: Please answer the following questions with a «yes» or a “no”.  Was the product spoilt?  [USER: YES/NO]
                                          v           NO/ OTHER>>>>

YES
[5.3.1]:INTERACTION 5: SYSTEM: How did you realize this? Please speak freely. Please confirm to me that you are finished. As soon as you are ready , please press «1». [USER: FREE INPUT]
                    v          TIME-COUNT  >×sec           PAUSE>>

                    1     

[6]:INTERACTION 6: SYSTEM: At what price did you buy the product?  [USER: PRICE (EURO)]
v

[7]:INTERACTION 7: SYSTEM: Did you buy the product from a supermarket, a small shop, a farmers market or open market, from a kiosk or from a canteen?  [USER: VENDOR-TYPE]
                              v          OTHER>>>>

«SHOP»

[8.1]:INTERACTION 8: SYSTEM: Was the product sent to you from the place of purchase?  [USER: YES/NO]
Fig. 2: Sample Dialog of the CitizenShield, Step 3, Examples of “Yes-No” and  “Keyword-Answer” Questions 

More detailed information related to specific date, place and address of purchase is processed in the fourth by now gained some degree of familiarity with the system and is comfortable in providing more clear sentences containing more complex information, thus contributing to the better performance of the system’s speech recognizer. Finally (fifth step) the user is offered the possibility to speak freely (within a given time limit) and provide any other information he/she wishes to add that is not asked by the system (STEP 5 = ADDRESS FURTHER INFORMATION). The dialog closes (sixth step) by informing the user that his/her complaint has been registered by the system. The user is thanked for using the system (STEP 6 = INFORM AND THANK USER). 

[8.2]:INTERACTION 8: SYSTEM: What is the name and area of the place of purchase?

[USER: STORE-NAME (OPTIONAL), PLACE-TYPE (OPTIONAL), PLACE-NAME (OPTIONAL)]

v

[8.3]:INTERACTION 8: SYSTEM: Tell us, if you can remember, the address of the place of purchase? 

[USER: NUMBER, TOWN, REGION, DISTRICT (OPTIONAL), POSTAL AREA (OPTIONAL)]

v

[9]:INTERACTION 9: SYSTEM: Tell us, if you can remember, the date of purchase? 

[USER: DAY (OPTIONAL), NUMBER, MONTH, YEAR] 

v

[10]:INTERACTION 10: SYSTEM: Please tell us any additional information you wish about the product or about your transaction. [USER: FREE INPUT]
v

[11]:INTERACTION 11: SYSTEM: Your complaint has been registered in our system with the following number <0000 > . Please note down the number. You can use this number to inquire about the development of your filed complaint. Please confirm to me that you are finished. As soon as you are ready , please press «1». 

                                v          OTHER>>>>

1
[12]:INTERACTION 12: SYSTEM: CLOSE-DIALOG-GREETING = Thank you very much for our cooperation.

Fig. 3: Sample Dialog of the CitizenShield System Dialog Structure, Steps 4, 5 and 6

C. Recognized Keywords 

Once key-word recognition is achieved, the user input is inserted in the respective fields in the complaint form used by the system. If no keywords are recognized the question is repeated one more time. If still no keywords are recognized, the system proceeds to the next question. When the user is allowed to provide free input for any additional information he/she wishes to provide, the time limit is set by a timer. The small wav file containing the users free input is saved and archived. 

The keywords and other elements recognized by the system are divided into three main categories: (1) Elements that are mapped in respect to large and/or open databases, such as product types, brand names and company names, addresses and locations (for instance, the Eurostat database, the National Statistical Service/Bureau of Statistics, Ministry of Commerce, (2) ) Elements consisting keywords that are mapped in respect to closed and relatively small lists and semantic frames that can be activated for further input processing (including a lexicon with the most commonly occurring words)  and (3) Elements consisting numbers that may include information such as quantity, address or date.  The elements of group (1) constitute the sublanguage-dependent type of input recognizable by the system. This group may change according to the sublanguage and respective application. The numerical elements of group (3) also constitute recognizable system input and are largely independent of the type of sublanguage and application. The sublanguage-dependent of group (2) constitute both recognizable system input for “Keyword-Answer” Questions and the keyword-elements contained in the “Yes-No” and “Keyword-Answer” Questions. These keyword-elements may be substituted by other keyword-elements if the sublanguage and application is changed. 
IV.  TRANSFERABILITY AND ADAPTABILITY TO OTHER DOMAINS  

A. “Yes-No” Questions and “Keyword-Answer” Questions and Sublanguage Substitution 

Clear and unambiguous answers in user-input are the target of the system in the first stages of the processing of the most important information, handled with the use of “Yes-No” questions produced by the system.  The form of these “Yes-No” questions is usually structured around a requested “Yes” or a “No” in respect to a given word, namely, a key-word, contained in each “Yes-No” question. This form allows an easy substitution of the given key-word in question with the use of another keyword. The same key-word substitution possibility also concerns the questions produced by the system in later stages characterized by the production of the “Keyword-Answer” questions, the questions where the user is asked to choose between a set of given key-words and provide a specific key-word as an answer. These keywords constitute closed lists and correspond to sublanguage-specific semantic frames that can be activated for user-input processing. In this stage, as well, the given keywords may be substituted by other types of keywords, related to another type of sublanguage. Therefore, the form of the “Yes-No” questions and “Keyword-Answer” questions constructed around the use of keywords facilitate the easy substitution of the keywords either as a question or as a choice with other sublanguage-related keywords. Thus, the above-described dialog structure may be adapted for other similar applications such as (Example A) tourist information and (Example B) call centers for medical information with Conversational Agents.

B. Example A – Tourist Information 

For the transfer of the present dialog structure to applications for visiting destinations in the Tourist Information domain, minimal alterations are necessary. The Tourist Office takes the customer’s requests and then contacts the customer. In the first step the system welcomes the user and informs the user about the type and mode of interaction with the system. The second step involves the acquisition of the most important types of information about the user’s query, in the present case, particular interests and budget. For instance, in the first steps of the system’s interaction with the user, the questions structured around a requested “Yes” or a “No” in respect to a given word, allows an easy substitution of the given key-word in question, namely the key-word complaint, in the original CitizenShield system, with the word “choice”. The same substitution process may be applied more than once in a single utterance, for instance in the following example where the key-word complaint (original application) is substituted with the word “choice” and the utterance “food product” (original application) is substituted with the word “activities”: Does your choice [complaint] involve activities [food product]. Actually, the present utterance is re-used with only two alterations, specifically, the two words in the sentence that have been modified, namely the key-words “complaint” and “food product”. 

The third step involves the acquisition of information related to the user’s principal interests and budget, information involving the activation “Keyword-Answer” questions. In the third step of the present application, key-word substitution may also be used for the multiple substitutions of the given keywords with the other types of keywords, related to the Tourist Information sublanguage. The following example (Interaction 7) illustrates the multiple substitution of the key-words “supermarket”, “a small shop”, “a farmers market” , “open market”, “a kiosk” and “a canteen” with the key-words “Sight-seeing-Tours”, “Cruises”, “Watersports” and “Hiking”: Are you interested in [Did you buy the product from a] (“Sight-seeing-Tours”, “Cruises”, “Watersports”, “Hiking” [supermarket, a small shop, a farmers market or open market, from a kiosk or from a canteen]?. 
More detailed information related to specific date, place and address of destination is processed in the fourth step, in which, by now the user has gained some degree of familiarity with the system and is comfortable in providing more clear sentences containing more complex information, thus contributing to the better performance of the system’s speech recognizer. If the Tourist Office wishes to the system to provide further information about the users requests’, so that the user may be contacted, the fifth step of the dialog may be used for the user to have the possibility to speak freely (within a given time limit) and provide any other information he/she wishes to add that is not asked by the system. The dialog closes (sixth step) by informing the user that his/her query has been registered by the system. The user is thanked for using the system. 

The following flow chart (Fig. 4) demonstrates a fragment of the dialog in the second step of the dialog structure in which the user is asked about his/her particular interests. As in the original CitizenShield System dialogs, in the present application the use of “Yes-No” Questions ensures both unambiguous input from the user and a higher success rate in speech recognition. Despite expected variations due to the different nature of the present application from the original application, a remarkable part of the dialog structure may be subjected to minimal changes such as the mere replacement of keywords, as demonstrated below (Fig. 4, the original contents indicated in brackets). 

[1.2]:INTERACTION 1: SYSTEM: Please, choose what your choice [complaint] is about by just answering  with a “yes” or a “no” . Does your choice [complaint] involve activities [food products]? [USER: YES/NO)]

                                 v          OTHER>>>>                                                                                    

YES
ACTIVITIES
v

[7]:INTERACTION 7: SYSTEM: Are you interested in [Did you buy the product from a] (“Sight-seeing-Tours”, “Cruises”, “Watersports”, “Hiking” [supermarket, a small shop, a farmers market or open market, from a kiosk or from a canteen]? 

[USER: ACTIVITY-TYPE]

                              v          OTHER>>>>

                                                                                             «CRUISES»                  

[4]: INTERACTION 4: SYSTEM: Please answer the following questions with a «yes» or a “no”.

v

[4.1]: INTERACTION 4: SYSTEM: Are you interested in one-day cruises [Does your complaint involve the price of the product]?                       

                            v         OTHER>>>>

YES
 [7]:INTERACTION 7: SYSTEM: Are you interested in [Did you buy the product from a] cruises <from Athens> to (“Hydra-Poros-Aegina”, “Spetses” or  “Agistri-Epidavros”) [supermarket, a small shop, a farmers market or open market, from a kiosk or from a canteen]? 

[USER: DESTINATION-CRUISE-TYPE]

                           v         OTHER>>>>                                 

«SPETSES»

Fig. 4: Adaptation of the CitizenShield System Dialog Structure to a Tourist Information application

In the present application, the elements recognized by the system may also be divided into three main categories, namely: (1) Elements that are mapped in respect to large and/or open databases, such as place names, airline company names and names of hotels addresses and locations, (2) Elements consisting keywords that are mapped in respect to closed and relatively small lists and semantic frames (including a lexicon with the most commonly occurring words) and (3) Elements consisting numbers that may include information such as quantity, address or date. Sublanguage-specific keywords are included in closed lists such as “Attraction-type” (“Beach”, “Archeology”, “Old-Town”, “Museum”, “Festival”) or “Activity-Type”(“Sight-seeing-Tours”, “Cruises”, “Watersports”, “Hiking”), “Accomodation-type” (“Hotel”, “Rooms-to-let”, “Bed-and Breakfast”, “Camping”), “Price-Category”(“Luxury”, “B-class”, “Budget”) and “Transportation-Type”(“Airplane”, “Ship”, “Bus”, “Rail”, “Car”). The above-presented dialog structure constitutes a more robust alternative to an earlier concept related to the tourist domain [2] in which the dialog generator was designed to incorporate the use of discourse particles as features of positive politeness. Fig. 5 shows a fragment of the dialog marked by 71% of the sample of native speakers as the “friendliest” and most “naturally-sounding” one [2]. The sentence within the brackets signalises the input of the user. The bulleted sentences indicate the answers of the system.

	SYSTEM:
	 SYSTEM: Do you want a stylish, cosmopolitan island or

 more serene surroundings?

	USER:
	 [USER: – A quiet place]

	SYSTEM:
	SYSTEM: You want a quiet place <CONFIRM>

SYSTEM: Andros, Naxos, Milos, Syros, Sifnos 

and Tinos are quiet islands but are not isolated

SYSTEM: Where do you want to go?

	USER:
	 [USER:  To Naxos]


Fig. 5: Sample of a preferred dialog (translation from Greek) of an earlier concept of a dialog system in the Tourist Domain [2]

The dialog structure of the CitizenShield Dialog System is transferred to the present application with the important information handled first with the use of “Yes-No” questions produced by the system and the questions demanding more detailed information are received as input, at later stages. “Yes-No” questions structured around a requested “Yes” or a “No” in respect to a given keyword are used in which the key-word, contained in each “Yes-No” question has substituted the keyword in the original CitizenShield Dialog System. Key-word substitution is also applied in the “Keyword-Answer Questions”, where the user is asked to choose between a set of given key-words and provide a specific key-word as an answer. Therefore, the form of the “Yes-No” questions and “Keyword-Answer” questions of the CitizenShield Dialog System constructed around the use of keywords  can be easily modified to the requirements of the Tourist Information  application with the easy substitution of the keywords with the Tourist Information call center sublanguage-specific keywords.  Given keywords may, therefore, be substituted by other types of keywords, related to another type of sublanguage, a possibility facilitated by the form of the “Yes-No” questions and “Keyword-Answer” questions constructed around the use of sublanguage-related keywords. These keywords occur either as a question within a “Yes-No” question or as a choice within a “Keyword-Answer” question. 

C. Example B – Conversational Agent Operator for Non-Emergency Medical Information 

The present dialog structure may be also applied in a doctor-patient dialog system with Conversational Agents, where the system’s Conversational Agent acts as a medium between the user and websites on medical information, as well as telephone directories with numbers of doctors, hospitals and counselling centres and the websites containing medical information. The intended users of the dialog system are men and women, aged 18 to 35 [1]. The fields of inquiry in the present system are Venereal Diseases and Sexual Health, Pregnancy and Contraception, Health Facts, Nutrition and Minor Complaints. Data was collected by recording doctor-patient dialogs with male and female doctors and male and female patients [1]. Young men aged 18-35, especially the ages under 25, constitute a remarkably sensitive user group, since most young men rarely consult doctors for health issues and rarely discuss them with their peers, particularly issues concerning sexual health and venereal diseases. 
In the example of the Conversational Agent Operator for Medical Information, in the first step the system welcomes the user and informs the user about the type and mode of interaction with the system. The second step involves the acquisition of the types of the user’s query, while the third step involves the acquisition of secondary, but not detailed information. Both steps concern information involving the activation “Keyword-Answer” questions. Key-word substitution may also be used for the multiple substitutions of the given keywords with the other types of keywords, related to the Medical Information sublanguage. In the following example, a multiple substitution of the key-words “supermarket”, “a small shop”, “a farmers market” , “open market”, “a kiosk” and “a canteen” may be applied  with the key-words “Veneral Diseases and Sexual Health”, “Pregnancy and Contraception”, “Nutrition” or “Minor Complaints”: Are you interested in [Did you buy the product from a] “Venereal Diseases and Sexual Health”, “Pregnancy and Contraception”, “Nutrition” or “Minor Complaints” [supermarket, a small shop, a farmers market or open market, from a kiosk or from a canteen]? More detailed information related to specific date, place and addresses is processed in the fourth step, in which the user has gained some degree of familiarity with the system and is comfortable in providing more clear sentences containing more complex information, thus contributing to the better performance of the system’s speech recognizer. The fragment of the dialog presented below, demonstrated the transition from the second to the third step of the dialog structure in which the user specifies his request in respect to “Veneral Diseases and Sexual Health”. Since most of the information provided to the user, including system output in respect to “Veneral Diseases and Sexual Health”, is in the form of links and web pages, the present application allows  the use of “Yes-No” Questions, ensuring unambiguous user-input and a higher success rate in speech recognition as well as the execution of minimal changes in a remarkable part of the dialog structure, such as keyword replacements, as demonstrated in the following fragment from the dialog structure flow chart (Fig. 6, - the original contents are indicated in brackets). 

[1.2]:INTERACTION 1: SYSTEM: Please, choose what your query [complaint] is about by just answering  with a “yes” or a “no” . Does your query [complaint] involve information [food products]? [USER: YES/NO)]

                           v        OTHER>>>>

YES
INFORMATION
v

[7]:INTERACTION 7: SYSTEM: Are you interested in [Did you buy the product from a] “Veneral Diseases and Sexual Health”, “Pregnancy and Contraception”, “Nutrition” or “Minor Complaints” [supermarket, a small shop, a farmers market or open market, from a kiosk or from a canteen]?  [USER: TOPIC]
Fig. 6: Adaptation of the CitizenShield System Dialog Structure to a Medical Information application

The fifth step of the dialog may be used as a possibility for the Conversational Agent to behaves as a Sensitive Artificial Listener (SALAS- ERMIS Project) [5] the user is offered the possibility to speak freely (within a given time limit) and express any feelings and thoughts any other information he wishes to add. In this case, the user is informed that his/her input may be registered by the system for statistical purposed. These recordings may be registered for statistical purposes to provide any further information about the needs and feelings of the users. Finally (sixth step), the user is thanked for using the system. The elements recognized by the system in the present application may also be grouped into the following three main categories: (1) Elements that are mapped in respect to large and/or open databases, such as names of doctors, of hospital addresses and locations, (2) Elements consisting keywords that are mapped in respect to closed and relatively small lists and semantic frames (including a lexicon with the most commonly occurring words) and (3) Elements consisting numbers that may include information such as an address or a date. Sublanguage-specific keywords are included in closed lists such as “Doctor-type” (“Obstetrician”, “Nutritionist”, “Dermatologist”) or “Query-Type”(“Find-Doctor”, “Find-Information”). The present dialog structure can contribute to a more user-interactive version of an earlier alternative designed on the concept of a user-friendly Conversational Agent providing links to medical information [1], whose output style is presented in the example of a dialog fragment below (Fig. 7). In the present application, maximum efficiency in the recognition and processing of user-input is ensured with the use of “Yes-No” questions produced by the system structured around a requested “Yes” or a “No” in respect to the key-word, contained in each question, the key-word substituting the keyword of the original CitizenShield Dialog Structure. Similarly, key-word substitution is also applied in the “Keyword-Answer Questions”, where the user is asked to choose between a set of given key-words and provide a specific key-word as an answer. Therefore, the form of the “Yes-No” questions and “Keyword-Answer” questions of the CitizenShield Dialog System constructed around the use of keywords  can be easily modified to the requirements of the Medical Information call-center application with the easy substitution of the keywords with the Medical Information call center sublanguage-specific keywords. 
Interaction 4: System: Να’τα τα τηλέφωνα.  Μπορείς να επιλέξεις βάσει της περιοχής σου.
Φύλαξέ τα. Έχεις πάντα τον έλεγχο όταν μιλάς με έναν γιατρό –και νοιώθεις και καλύτερα. 

Αν θέλεις τίποτε άλλο από εμένα, κάνε μου ένα κλικ. 

Here’s a list of numbers according to your area code. 

Hold on to these numbers. Talking to a doctor is always safer and makes you feel in control.
If you want anything else from me, just give me a click. 

User: Εντάξει, έγινε. (OK) 
[OUTPUT: RESPONSE, DOCTOR-SELECT-REGION-MESSAGE, KEEP-DATA-MESSAGE,STD-ASK-DOCTOR-MESSAGE2, STAND-BY-MESSAGE]  [INPUT = YES]

Fig. 7: Sample of a preferred dialog of an earlier concept of a dialog system application in the Medical Information Domain [1]

D. Transferability of the Dialog Structure

The dialog structure of the CitizenShield Dialog System, may, therefore, be characterized by the features of the extensibility and re-usability, the degree of which is relative to the nature of the future application under construction. The feature that minimum alterations, such as keyword replacements, can be performed as well as the predominance of Yes-No questions, facilitates the dialog structure’s transferability and adaptability to other domains. Minimum alterations and the predominance of Yes-No questions also contribute to a relatively easy adaptation of the CitizenShield Dialog System to multilingual applications, with the possible use of Interlinguas (ILTs).  The predominance of Yes-No questions impose restrictions on the users input allow minimum interference of language-specific factors. A similar effect is targeted to be achieved with the restrictions related to keyword-specific answers. The structure of the ILTS is attempted to be as end-node, lexical-level dependent, as possible. The simplicity of the ILTS is dependant on the form of the question the system produces towards the user. The form of the question is modelled a manner resulting to the user to be directed to produce specific answers, avoiding ambiguity. Therefore, the Interlingua templates are designed to process a series of defined keywords at the lexical-level. The lexical level allows the possibility to add a large number of variants of terms in different languages. 
V. ADAPTING DIALOG STRUCTURE TO A MULTILINGUAL APPLICATION WITH INTERLINGUAS (ILTS)

The predominance of Yes-No questions impose restrictions on the users input allow minimum interference of language-specific factors. A similar effect is targeted to be achieved with the restrictions related to keyword-specific answers. The structure of the ILTS is attempted to be as end-node, lexical-level dependent, as possible. The simplicity of the ILTS is dependant on the form of the question the system produces towards the user. The form of the question is modelled a manner resulting to the user to be directed to produce specific answers, avoiding ambiguity. Therefore, the Interlingua templates can be designed to process a series of defined keywords at the lexical-level. The lexical level allows the possibility to add a large number of variants of terms in different languages. In the present application, the proposed ILT structure is may be characterised as a relatively simple and may be differentiated in three levels, namely (1) Template Level, (2) Keyword-Content Level and (3) Lexical Level. The Template Level constitutes the top level and is related to the type of content of the utterance. This level is loosely associated with the verb of the speakers utterance, however, its function is more that of “wrapping up” the key-word contents of the speakers response than the original function of signalising the sentence content, common in most ILT systems (for example, in the JANUS and Verbmobil Projects where it is defined as “frame” [6]). We note that most ILT systems use multiple levels above the present level, related to sentence-type, containing sentence-level syntactic and discourse information. The Keyword-Content Level contains the actual main components of the speakers’ response, constituting keyword categories. In the present application, the keyword categories are related to temporal information, a sublanguage-specific set of categories comprising Vendor-Type and Container-Type, quantitative expressions and open-categories for brand names, company names and place names.  The Lexical Level constitutes the level in which the actual lexical entries are defined. The lexical entries may be defined within closed lists, such as expressions related to temporal information, Vendor-Type and Container-Type, quantitative expressions, or open lists linked to databases such as brand names, company names and place names. 
VI. CONCLUSIONS AND FURTHER RESEARCH

The rigid and controlled nature of the CitizenShield System’s dialog structure facilitates its re-usability and transferability to other applications, since it is based on a strategy for controlling user-input and by-passing any ambiguous expressions. Specifically, the system uses Directed Dialogs, most of which involve Yes-No Questions or questions directed towards Keyword answers. However, in the case of re-usability and transferability to other applications, it should be considered that the necessary adaptations and modifications in the dialog structure cannot be avoided.  Since the dialogs are designed to function within a very restricted sublanguage related to a specific task, the construction of Interlinguas (ILTS) as semantic templates for a possible multilingual extension of the CitizenShield dialog system may be considered a feasible direction for further research. 
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