1. Jets and Sharks

McLeod, Plunkett & Rolls (1998, Chapter 2) describe a constraint satisfaction network that encodes knowledge about two fictitious gangs, the "Jets" and the "Sharks". [There is a nice web-based demo of this network at http://srsc.ulb.ac.be/pdp/IAC/IAC.html, which might be helpful for understanding what's going on, but don't use it to do the actual homework assignment.] 

You can run this network by opening a terminal, going into the Examples subdirectory of Lens and typing 

lens jets-n-sharks.in 

Clicking on "Unit Viewer" will bring up a display of the network and a list of examples. The display is organized differently from the one in the text (which has the "Instance" units in the middle), but moving your mouse over each unit will display its name and activation level in the text fields above the network. In the display, the Instance units all have names ending in "-in" and are displayed at the bottom. The Name units are above these, and the remaining five groups of units represent the various characteristics of gang members. 

None of the weights in the network are displayed, but if you right-click on a unit, its weight values will be displayed (where grey indicates no connection). In the default "Palette", positive weights are red and negative weights are blue. Note that all of the positive weights in the network are equal to 1.0 and all of the negative weights are equal to -1.0. Right-clicking again will re-display the unit activations. 

Click on the "Ken" example. This provides input to the Ken unit and then updates all the unit activations repeatedly. You won't see these changes while they're being computed, but you can use the arrow controls at the upper right of the display to step through the sequence of unit activations. You can also use the arrows in the second row next to the slider to watch a "movie" of the activations changing over time. In answering the following questions, though, be sure that you're looking at the final activations (where the rightward-facing arrows are greyed-out). For each, be sure to explain why a certain property holds in terms of the detailed operation of the network; don't just say "it's more active because its input is stronger" or something like that. 

1A [5 points]: Why are some of Ken's properties more strongly activated than others? 

1B [5 points]: Several other instance units are partially active, but none of the other name units are active. Explain the difference in how these two groups behave. 

1C [5 points]: Why are some of the instance units more active than others? 

Now click on the "Sharks 20's" example. This provides input to both the Sharks unit and the 20's unit, which together uniquely specify Ken. Note that the network settles to states that are very similar but not identical to those generated by the "Ken" example. Again, be sure that you're looking at the final activations of the network. Once the rightward arrows are greyed out, you can click back and forth between the "Ken" and "Sharks 20's" examples to compare the final states of each. 

1D [10 points]: Explain why the occupation units show partial activations of units other than Ken's occupation, which is Burglar. Be sure to contrast the current case with the one with Ken as input. 

Sometimes we do not know something about an individual; for example, we may never learn that Lance is a Burglar. Yet, we are able to give plausible guesses about such missing information. To explore the network's ability to do this, first disconnect the Lance instance unit and the Burglar unit by running the following two commands: 

lens> disconnectUnits Lance-in Burglar 

lens> disconnectUnits Burglar Lance-in 

(Two commands are needed because there are connections in each direction.) Now click on the "Lance" example. 

1E [15 points]: Describe how the model was able to fill in the correct occupation for Lance. Also, explain why the model tends to activate the Div. (divorced) unit as well as the Mar. (married) unit. 

You can reinstate the connections by running the following command: 

lens> connectUnits Lance-in Burglar -mean 1.0 -range 0.0 -bidirectional 

