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Literature
A chatbot is an artificial system able to carry on a conversation, usually via textual or auditory means. Programs capable of human-like dialog date back to the mid-1960s, however the term chatbot is more recent being a shortened from of the original “chatterbox” introduced in (Mauldin, 1994). 
One of the earliest successful conversational systems was ELIZA, created from 1964 to 1966 at the MIT Artificial Intelligence Laboratory by Joseph Weizenbaum (Weizenbaum, 1966). Weizenbaum named his program ELIZA after Eliza Doolittle, a working-class character in George Bernard Shaw's Pygmalion taught to speak with an upper-class accent. The program allowed a person to type in plain English at a computer terminal and to interact with a machine in what resembled a normal conversation. Instead of creating and supporting a large, real-world database of information, ELIZA mimicked a Rogerian therapist, frequently reframing a client’s statements as questions (Markoff, 2008). ELIZA was featured in a 2012 exhibit at Harvard University titled "Go Ask A.L.I.C.E,” as part of a celebration of mathematician Alan Turing's 100th birthday. The exhibit explored Turing's lifelong fascination with the interaction between humans and computers, pointing to ELIZA as one of the earliest realizations of Turing's ideas (Ireland, 2012). Weizenbaum contended, despite the fanfare, scripting ELIZA in a way to fool some of the users was relatively easy because Rogerian therapists rely on taking a passive role, and engaging the patient in the conversation by reflecting the patient's statements back by rephrasing them into questions. If nothing else seems to fit the program's scheme, ELIZA always has standard phrases to extend the conversation, such as "Very interesting. Please go on." or "Can you elaborate on that?"
In 1972, Kenneth Colby implemented a chatbot called PARRY (Colby, 1972; Guzeldere, 1995). While ELIZA was a simulation of a Rogerian therapist, PARRY attempted to simulate a person with paranoid schizophrenia PARRY was more advanced than ELIZA from a conversational standpoint. 
In 1981, the first incarnation of the chatbot Jabberwacky was introduced by British programmer, Rollo Carpenter. Carpenter intended for Jabberwacky to simulate natural chat in an interesting, humorous and entertaining manner (Warwick & Shah, 2016; Boiano, et al., 2018).  Carpenter continued to evolve his chatbot, but things changed once the Internet gave Jabberwacky access to thousands of online interactions from which it could formulate responses. Access to these human conversations allowed Jabberwacky to learn new languages, concepts and facts. This is significant because, according to its creators, Jabberwacky is not based on any artificial intelligence life model (i.e. Neural Networks, Fuzzy Logic) and is instead a purely heuristics-based technology relying entirely on context and feedback instead of rules. (Bhagwat, 2018).  After several second and third place finishes, Jabberwacky variants won the Loebner Prize in 2005 and 2006. 
Another multi-Loebner award winner is Richard Wallace’s A.L.I.C.E (Artificial Linguistic Internet Computer Entity), winning the Bronze medal in 2000, 2001, and 2004. (Thompson, 2002; Wallace, 2009). Wallace first developed A.L.I.C.E. to be an artificial intelligence natural language chatbot in 1995. In 1998, A.L.I.C.E. was migrated to the JAVA-platform facilitating platform-independence. The Artificial Intelligence Markup Language (AIML) was developed using an XML-like syntax to define the heuristic conversation rules. A.L.I.C.E is also an open source chatbot whose source code is available on Google Code and from Richard Wallace’s GitHub account. Spike Jonze, the director of the Academy Award winning film Her has stated A.L.I.C.E. served as the inspiration for the AI in the film (Morais, 2013). 
[bookmark: _GoBack]SmarterChild was born in 2001 as a demo for ActiveBuddy Inc.’s interactive agent platform (Kerr, 2004). SmarterChild operated on Instant Messenger (IM) networks like AOL Instant Messenger (AIM), ICQ, and MSN Messenger and facilitated chatbot communication with IM users in real-time. SmarterChild could perform simple tasks like explaining financial products, predicting the weather, or engaging in humor. SmarterChild could not contact users unsolicited, so users would add them to their “Buddy Lists” just like a human contact. SmarterChild is one of the earliest examples of a “companion bot.” 
From 2006-2011, IBM developed Watson, a question answering computing system initially developed to answer questions on the quiz show Jeopardy!  To accomplish this goal, Watson was designed to apply advanced natural language processing, information retrieval, knowledge representation, automated reasoning, and machine learning technologies (Deshpande, et al., 2017). In 2011, Watson participated in the Jeopardy! Challenge and defeated legendary champions Brad Rutter and Ken Jennings (Markoff, 2011). Since 2011, IBM has developed many applications on the Watson platform across multiple domains including healthcare, teaching assistants (Leopold, 2017)., weather forecasting (Jancer, 2016), tax preparation (Moscaritolo, 2017), and a chatbot providing conversation for children's toys (Takahashi, 2015).
Apple released Siri in 2011, the first of a wave of intelligent personal assistants including Microsoft’s Cortana, Amazon’s Alexa, and the Google Assistant. Intelligent personal assistants were initially deployed on mobile phones, but have since been developed to operate on personal computers and in-home devices passively listening for user questions or commands. Intelligent personal assistants use natural language processing to give the user access to music services, agenda, news, weather, To-Do lists, maps and directions, and more (López, Quesada, & Guerrero, 2017; Sarikaya, 2017)..
In 2014, Microsoft released the chatbot XiaoIce in China (Shum, He, & Li, 2018). XiaoIce impersonates a 17-year-old Chinese girl and has become a celebrity having been used by over 660 million users across more than 40 platforms, including: WeChat, QQ, Weibo and Meipai in China, Facebook Messenger in USA and India, and LINE in Japan and Indonesia (Zhou,  Gao,  Li, & Shum, 2018). Similar to intelligent personal assistants such as Siri or Google Assistant, XiaoIce can perform tasks such as Web search, weather report, play songs, or provide news recommendations. What has really set XiaoIce apart is its core chat functionality. XiaoIce chats like a Chinese teenager. By focusing on specific empathy models, XiaoIce becomes a confidant and friend to the teenagers who use it. XiaoIce also has a Japanese derivative called Rinna which was launched in 2015 and Ruuh launched in India in 2017.
In 2016, Microsoft released a similar bot named Tay for a Western audience on the Twitter, Kik, and GroupMe platforms. Tay was built to mimic a 19-year-old American girl and learn from its interactions on these platforms (Bright, 2016). However, anonymous users of the notorious troll sites 4chan and 8chan, were able to quickly identify some weaknesses in Tay’s “repeat after me” features and exploit them. Tay learned and began tweeting racist, misogynist, and other offensive comments within sixteen hours of its release. Microsoft quickly pulled the plug and deleted the most offensive tweets (Ohlheiser, 2016). Six months later, Microsoft released another bot for Western audiences named Zo, onto the Kik and Facebook Messenger platforms. Zo mimics a 22-year-old girl who interacts with its users, mostly teens, for an average of about 10 hours of conversation. All of these interactions serve to improve Cortana and Microsoft’s bot platforms (Zo, 2019). Zo was shut down in April 2019. 
Steve Worswick’s Mitsuku has won the Loebner Prize bronze medal in 2013, 2016, 2017, 2018, and 2019 (AISB, 2019). Mitsuku was developed to imitate an 18-year-old female from England and operates on Facebook Messenger, Twitch group chat, Telegram and Kik Messenger under the username "Pandorabots" (AI Dreams, 2013). Mitsuku is a rule-based bot containing all of A.L.I.C.E.’s AIML files. 
The Artificial Intelligence Markup Language (AIML) was developed by Richard Wallace from 1995 to 2002 for developing A.L.I.C.E. AIML is an XML-based data structure for representing conversation and dialog primitives. Currently, chatbots using an AIML knowledge base are the most successful in competitions like the Loebner Prize, as shown by the wins by Mitsuku (five), A.L.I.C.E (three), and Jabberwacky (two) (Bush & Wallace, 2001).  
The ultimate goal of chatbot researchers is to create an artificial system capable of carrying on an extended dialog with a human about any subject so the human would never know he or she was talking to an artificial system. Turing originally proposed the imitation game which over time has become referred to as the Turing Test (Turing, 1950; Saygin, Cicekli, & Akman, 2000). In the most common variation of the Turing Test, a human judge converses in natural language with a human and a machine and must determine which is the human and which is the machine. The Loebner Prize was established in 1990 by Hugh Loebner and competition has been held annually (AISB, 2019). Using the basic Turing Test formulation, the Loebner prize awards the most human-like systems every year. The $25,000 prize for the system judges cannot distinguish from a human has never been won. In 2017, Amazon created the annual Alexa Prize to advance human-computer interaction (Alexa Prize, 2019). The goal of the Alexa Prize competition is to create an artificial system able to converse coherently and engagingly with humans on a range of current events and popular topics such as entertainment, sports, politics, technology, and fashion. 
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