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Interactive Voice Response
(In A Few Words)

Concepts to Aid Decisions
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Presentation
Although the use of Interactive Voice Response Units (IVRs) is well known by the end users of financial and banking systems, it continues to puzzle IT decision makers seeking to make optimal use of the technology.  We all know that given time and resources, the optimal solution can be discovered; however, we also know that we never have sufficient time or resources.

Because it involves many different variables - many of which are outside the control of the IT team – and because of some beliefs still held from the infancy of this technology, the subject may appear to be a minefield which must be crossed. The objective of this document is to clarify these variables and to identify alternatives for a variety of cases/examples.

A Brief History Of The Origin And Evolution Of IVRs

IVRs initially were used commercially by banking systems to provide account balances to their clients. In the beginning, suitable applications were few and costs were high. What was true in the seventies has changed drastically today, yet some outdate beliefs about IVR costs and capabilities persist. Over the years, IVRs have become much more reliable and have added capabilities unimaginable in the original models. Examples are speech recognition, creation of voice from text, integration with FAX and recently, integration with the internet. In parallel with this technological advance there has been a drastic reduction in costs, both in acquisition and operation of IVRs. The creation of open standards has attracted many companies to create solutions and compete in this market. At the same time, the introduction of cell phone networks has lead to unprecedented growth in the use of the telephone. In Latin America, privatization of telephone companies has encouraged enormous investments in the telephone plant; to the extent that the number of installed lines has grown tenfold in five years. All of this signifies that there are many more people with the capacity to use systems based on the telephone.

Analyzing the Need for a Voice Response Unit

It is never easy to know if a IVR will resolve a particular problem in a business. If there are processes where many clients require small amounts of data, this is a good indicator that a IVR is a possible solution. This is the case for banks and credit card companies, where clients can enter their account numbers to receive balances and/or transaction information. There are many other examples. In some situations, a IVR responds to calls that were formerly handled by employees in a call center or customer service center. In other cases, a IVR is used to answer calls that were not serviced in the past. There is a great latent demand for information among clients and users of many companies. One illustration of this is the provision of contest results by telephone. Before the use of a IVR, those interested had to go to one location, among crowds, to read paper lists giving results. In this case, a IVR may give a competitive advantage over other companies and/or provide another vehicle to gain the good will and fidelity of clients.

Evaluating the Applicability of a IVR
Sometimes it is obvious that a IVR will be useful in a given situation. Still, when we think of the implementation in practice, problems may arise that are difficult or impractical to resolve. Situations that require more than 5 or 6 menu choices, or that require users to remember codes are technically possible but create such problems for the end user that they should be discarded. Speech recognition and/or text to voice technologies may serve to resolve a good part of these problems, but at additional cost which many times negates the justification of the IVR solution. One example is arranging appointments in a small hospital. Here, the client must choose a medical specialty, a doctor, a day and hour before confirming the appointment. The number of variables, the complexity and also the possible unfamiliarity with technology of the hospital’s users may preclude a IVR solution, or may indicate a mixed person/IVR solution. In the greater number of cases, these problems do not exist and a IVR solution may be used.

Hardware and Software

In general, a IVR is a conventional microcomputer with the addition of specific hardware to deal with the telephone (answer, hang-up, dial, recognize digits dialed, recognize voice etc.) and software to control this hardware to meet specific objectives. The hardware boards vary depending on the number of lines required, the type of lines (digital/analog) and the functionality required (FAX, speech recognition, number recognition and others). Following the mainstream IT market, there are boards for PC and RISC architectures as well as drivers and APIs for many operating systems, primarily Windows and many versions of Linux. Software may be developed by incorporating these drivers and APIs, by using intermediate software or by using high level tools which resolve hardware interface complexities without affecting the application design Although the general rule remains valid that higher level tools provide less flexibility for the developer, solutions such as MidiaVox VAPT open possibilities for users to write their own routines when they judge convenient, with the advantages of a high level language (productivity, flexibility, continuity and documentation) and the possibility to code in a well known language (Microsoft(*) Visual Basic ) when necessary.

Speech Recognition

Since the end of the nineties, speech recognition technology has become reliable and commercially viable for many organizations. It remains a high cost option, but many times the return justifies the investment. The technology recognizes key words in the speech of the user. These key words are used to decide the logic flow in the IVR. The simplest case is the recognition of isolated digits. Instead of dialing or entering numbers on the phone, the user may speak the numbers. (e.g. “one”, “seven”, “nine”, “four”). The intermediate case is the recognition of composite numbers, letters and key words (e.g. “seven hundred and fourteen”, “L”, “Z”, “YES”, “NO”). The most complicated case is the recognition of natural speech, where data can be extracted from more complicated phrases (e.g. “transfer one thousand two hundred dollars to my savings account”). This “natural speech” is recognized in a limited grammar within the scope of the IVR´s functionality. As of today, full, unlimited voice recognition is far from reality.

Text-to-Speech

The transformation of text into speech is the ability to speak a written text.  For example, a computer can read the body of an e-mail and speak the message to the user. Since it would be difficult to verbally record the names of all clients in a database, we can instead use text-to-speech technology to speak the text found in the field NAME in our existing database. This type of application has evolved greatly in recent years and today it is possible to speak long text with an intonation almost natural in English, Spanish or Portuguese. This resource also raises the cost of a IVR solution, but many times it adds such value that a rapid return on investment is achieved and its use should be considered.

Fax

At times the information required by the user is available in graphic format, or the quantity of information is too great to be spoken and remembered, or simply it is more convenient for the user to receive the data on paper. In these cases, fax can be used in combination with a IVR solution. Previously recorded fixed images may be used or images may be dynamically generated on the spot depending on variables presented by the client. An example of a fixed image application is a folder containing concept drawings and floor layouts for an apartment being advertised by a sales office. An example of a image generated dynamically is a bank account statement which includes transactions from a specific account for a specific date range. Since the number of fax phones is much less than the number of simple phones, normally the number of fax lines provided by the IVR solution. is proportionally less than normal lines. This compartmentalization of services reduces costs without penalizing users.

Voice Over IP

With the growth of the internet, especially with broadband access, possibilities arise to transfer a call from a IVR to a microcomputer on the internet, transforming voice into bytes using the protocol TCP/IP, speaking thru the speakers and listening to the microphone of the micro. In this manner, we can create a type of “TCP/IP Call Center” where the users call from normal telephones and attendants are using microcomputers with multimedia resources to converse with their clients, without the necessity of extensions or PBAX.

Integration With Existing Applications: Databases, Legacy Systems and the Web.

Many times the use of a IVR only makes sense when it is integrated with existing applications where the organization stores its client data. In these cases it is essential that the IVR can exchange data with these applications, and more, the IVR application must be able to evolve in tandem with these applications if long-term benefits are to be maintained. In the majority of these cases, the integration of the IVR with existing applications is achieved by specific development by the IT team or is contracted to “Professional Services” suppliers who customize a generic solution to the particular needs of the contracting company. It is not rare for the IVR to be integrated with various different systems, using different platforms and different environments. Certainly this demands flexibility in the solution and technical competence in the developers.

Integration with Call Centers

When a IVR forms part of a Call Center, it is very important that the attendant should receive data entered by users at the moment of contact with the user. This avoids the necessity to repeat data, which is annoying to the user, time consuming for the attendant and increases the cost per call. Thus it is necessary to have a method to transfer data between the IVR and the attendant who receives the call. This type of solution exists thanks to a resource called CTI (Computer Telephony Integration) that integrates telephone and computer environments. This resource may be provided by the PBAX/DAC and by specific routines that normally evolve during development and customizations particular to each client. It is by this integration that it is possible that a client call can be transferred from the IVR to an attendant at the same time that the application exhibits the client’s data (perhaps using a “Screen popup”). By this method, the attendant may also return the client to the IVR to hear a selected message or a selected set of data specified to the application by the attendant. For example: in an agency selling bus tickets a IVR answers calls, identifies the caller and determines that the caller has chosen the option “buy a ticket”. Because there are may options of origin, destination and date of travel, the call is transferred to a human attendant. When the call arrives, the attendant knows who the client is and that the client wishes to buy a ticket. The attendant briefly says hello and asks for the origin, destination and date of travel. When the available options and prices are retrieved from the system the attendant transfers the client and the data back to the IVR where the 10 or 12 possibilities are spoken by the IVR to the client. The client may complete the purchase on the IVR or return to another attendant (who will receive all previously selected information) to complete the purchase. This is an appropriate solution that maximizes the use of the attendant’s time while reducing the costs of the Call Center. 

Proprietary vs. Open Solutions

When the objectives and method of use of a IVR have been decided, the next question to be resolved is the architecture that is to be implemented. Proprietary solutions are associated with a given manufacturer, and only this supplier can provide preventative or corrective maintenance for the hardware or software. Since these are also associated with market leading name brands (often associated with PABX manufacturers) they offer a sense of security to the client, which aids the purchasing decision. In compensation, proprietary solutions are normally more expensive and offer less flexibility in the long term.

Open solutions arise when manufacturers publish API’s and provide documentation on how to use their equipment. These API’s are used by external calls from software developed by independent developers. From the technical viewpoint this allows the process of the IVR to be programmed by high-level tools with user-friendly interfaces. From the commercial viewpoint it allows competition from many suppliers since the same hardware can be used by applications from many suppliers. This situation creates independence from a particular supplier and offers a guarantee of continuity to the customer. The most well known suppliers of specialized hardware are Intel ® (which acquired the former Dialogic ®), Acculab ®, Brooktrout ® and Natural Macrosystems ®.

®  Registered Trademarks; property of the respective manufacturers.

Development Tools and Degrees of Involvement

Given a decision to use an open platform, the IT team can choose between three alternatives. Part of the team may learn and develop their own software to control the IVR. This is a little used approach because the knowledge necessary to develop a reliable solution is very specialized and since the solution will have a long expected lifetime, the support team must be maintained for this same time.  The other extreme is to totally outsource the development. This implies a low level of involvement by the IT team, which may create a degree of dependence on the supplier. An intermediate option, much used today, is to contract the implementation of a high-level tool along with training for some professionals of the client IT team. This allows development of a reliable solution taking advantage of the specialized skills of experienced developers and provides a means to transfer technology to the in-house team. This form of sub-contracting leads to the in-house team gaining the knowledge necessary to modify and evolve the existing processes of the IVR as well to create new processes. This alternative, which permits an intermediate level of involvement by the IT team, favors a collaborative approach between customer and supplier, because each realizes that there is no dependency on the other and that the relationship will only continue so long as the cost benefit ratio continues.

MidiaVox VAPT – Voice and fax Application Programming Tool: A solution that serves a large range of needs

The MidiaVox VAPT solution presents itself as a solution that addresses a large range of problems. It has characteristics that offer the maximum flexibility with a minimum of complexity in its use. The encapsulation of basic telephony tasks into objects and a user friendly and intuitive graphical user interface make it easy to transform a specification into a process on the IVR. Simple processes may be implemented without any programming. More complex processes may also be implemented easily using standard routines pre-programmed by the IT team or the contracted developer. (In the later case, program source remains with the client.) These standard routines and their implementation may initially be created by the contracted implementers because of their specialized knowledge of telephony and familiarity with the given hardware, but by the end of the implementation, the in-house IT team will have gained the skills necessary to modify and/or create new routines. The client company gains the independence to choose to maintain the system in-house or to subcontract the service as it sees fit. VAPT is applicable for use with boards with few lines as well as high-density boards. Solutions have been implemented on PC’s with as few as 4 lines and as many as 90. VAPT can be used on Intel/Dialogic boards and some models of Brooktrout and Acculab.  Resources such as fax with fixed or dynamic images, transfers to attendants using Voice over IP (VoIP), transformation of text to speech can be used with specific versions and ultimately, additional software and/or hardware from specialized suppliers may be employed. 

With VAPT a IVR can be connected to a great number of PBAX models, to analog and/or digital extensions, and can be integrated to various CTI servers. Well know Computer Telephony Integration servers are: NetMerge (formerly Dialogic CT-Connect), Avaya_CT (formerly CentreVU-CT or PassageWay), AIC (formerly NabNasset) and Siemens CallBridge. Using auxiliary programs VAPT can retrieve data from diverse sources, from mainframe terminal emulators to many brands of databases. Since VAPT is delivered with documentation and examples it is possible to gain a complete understanding of the solution as implemented as well as the possibilities to expand functionality. 

Owing to the ongoing development of the product, the incorporation of new technologies, new hardware and new functionality it is possible to implement more than expected results for unique needs. 

Given all these facilities, VAPT presents itself as an excellent alternative for a business which need to enter the computerized world of telephony, be it integrated with a Call Center or a stand-alone solution. 
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