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1. An ornithologist is very interested in observing birds. Every time he seessome moving in the skyline he grabs his bino
ulars and starts makingobservations. However, there are also other animals around that are notinteresting but draw his attention unne
essarily. To deal with this prob-lem, the ornithologist has developed an AI system to distinguish birdsfrom other animals. The heart of the system is a de
ision tree based onattributes that get their values as answers to a number of questions:Does the animal �y? How many legs has it? Can it swim? Hasit fur? What kind of a ne
k does it have? Does it look likewearing a tail-
oat?The system is trained using the following data set:Animal Flies Legs Fur Swims Ne
k Tail-
oat BirdStarling Yes 2 No No Short No YesCormorant Yes 2 No Yes Long No YesGira�e No 4 Yes No Long No NoGnat Yes 6 No No Short No NoBat Yes 2 Yes No Short No NoOstri
h No 2 No No Long No YesPenguin No 2 No Yes Short Yes YesCro
odile No 4 No Yes Short No NoFluke No 0 No Yes Short No NoConstru
t a de
ision tree for this data set using the expe
ted amountof information as the basis of sele
ting best attributes. How does theresulting tree 
lassify a human (with values no, 2, no, yes, short, and no)?2. The personnel manager of an IT 
ompany is interviewing 
andidates fornew employees. The table below 
olle
ts answers of 10 
andidates to fourdi�erent questions posed by the personnel manager. The last 
olumn indi-
ates the personnel manager's de
ision: Yes=�hired� or No=�not hired�.Language Programming Workingpro�
ien
y skills Edu
ation experien
e De
ision1 English Yes M.S
.Te
h. No Yes2 English No M.S
.E
on. Yes No3 German Yes Engineer Yes Yes4 English No M.S
.Te
h. Yes Yes5 English No Mer
hant No No6 Fren
h Yes M.S
.Te
h. No Yes7 English No Mer
hant Yes Yes8 German No M.S
.Te
h. No No9 English Yes M.S
.Te
h. Yes Yes10 Fren
h Yes M.S
.E
on. No No(a) Build a de
ision tree by applying the de
ision tree learning algorithmto the �rst six rows of the table. Is the hiring poli
y applied by thepersonnel manager ex
eptional in some sense?



(b) What is the expe
ted information gain (in bits) when the value ofthe attribute �Language pro�
ien
y� is determined (assuming thatthe value is unknown). Again, use the �rst six rows of the table.(
) Test your de
ision tree using the last four 
andidates. What is theper
entage of 
orre
t answers? What kind of 
hanges would result ifthe de
ision tree were formed using all 
andidates?


