Family Name/ Surname: Given Name:
NTU CI 6124 Data Mining & Machine Learning Quiz 1 (10 marks)

1. Consider the following 2 matrices of multiple choice answers from 2 different classes. Each row denotes
the answer of one student. Each column denotes a student's answer. If he answers correctly, the correct
answer is shown as a character, i.e., a, b, ¢, or d. If he answers wrongly, a number is shown indicating
his incorrectly chosen answer: 0 for no answer, 1 for a, 2 for b, 3 for ¢, 4 for d.

One of the teacher in the 2 classes cheated by erasing and overwriting some answers for his/her students.
Note that questions get more difficult progressively (later questions are more difficult), teachers do not
have the answer keys and may be under-qualified to always provide the right answers.

Circle the suspicious group of answers, and explain which teacher is likely to have cheated.

112a4a342cb214d0001lacd24a3al2dadbecb4a0000000
d4a2341cacbddad3142a2344a2ac23421c00adbab3ch (5 marks)
1b2a34d4acd42d23bldlacd24a3al2dadbecb4a2134141
dbaab3dcacbldadbc4d42ac2cc31012dadbeb4adb40000
d12443d43232d32323¢c213¢c22d2¢c23234c332db4b300
db2abadlacbddaz2l2blacd24a3al2dadbcb400000000
ddaab2l24cbddadbcblad4?2cca3d4l2dadbecb423134bcl
1b33b4d4a2bldadbc3ca22c000000000000000000000
d43a3a24acbld32bd4l2acd24a3al2dadbecb422143bc0
313a3adlac3d2a23431223c000012dadbecb400000000
db2a33dcacbd32d313¢c21142323cc300000000000000
d43ab4dlac3dd43421240d24a3a1l2dadbecb400000000
db223az24acblla3b?24cacdl?2a?24lcdadbcb4adb4b300
db4dabadcacbldad3l4lac?2l2a3alc3ald4dbaz2db41b4d3
1142340c2cbddadbi4blacd24a3al2dadbecb43d133bc4
214ab4ddcdcbdd31lblb2213c4ad4l12dadbeb4adb00000
1423b4d4a23d24131413234123a243a2413a21441343
3b3ab4dl4c3d2ad4cbcaclc003al2dadbecb4adb40000
dba2baz2lac3d2ad3cd4cd4cd40a3al2dadbecb400000000
dl22baZ2cacbdlal3211a2d02a2412d0dbcb4adb4b3c0
l44a3adcd4cbddadbcbec2c2ccd4d3al2dadbeb4211ab343
d43aba3cacbddadbcbcad4d2c2a3212dadbecb42344b3cb

db3a431422bd131b4413cd422alacda332342d3ab4dc4
dlaalallacb2d3dbclcaZ22c23242c3ald42b3adb243cl
d42a12d2a4bl1d32b21ca2312a3411d400000000000000
302a34344c32d21b1123cdc000000000000000000000
34aabadl2cbdd3d4clcall2cad2ccd00000000000000
d33a343la2b2d2d44b2acd2cad2c2223b40000000000
23aa32d2albd2431141342c13d212d233¢c34a3b3b000
d32234d4albdd23b242a22c2alalcda2blbaa33a0000
d3aab23cid4cbddadb23c322¢c2a222223232b443b24bc3
d13al4313c31d42bl14cd421cd42332cd2242b3433a3343
dl3a3adl22bldaz2bl1242dcla3al2100000000000000
dl2a3adlal3d23d3cb2a2lccada?24d2131b440000000
314a133c4cbdl42141cad24cad34cl22413223badb40
d42a3adcacbddadbcd4?2ac2c2ada2cda34lbaa3b24321
dbl134dc2cb2dadb24cd4l2clada?2c3a341ba20000000
dl34143lacbddad3cd4c213412da22d3d1132al344blb
lbad4dla?lalb?2dadb?24ca?22clada2cd32413200000000
dbaa33dz2a2bddadbcbcallc?2a?2accdalb2ba20000000
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2. Consider the following group of top 20 black and white (boys/girls) names in California, arranged in no
particular order.

Molly Imani Jake DeShawn
Amy Ebony Connor DeAndre
Claire Shanice Tanner Marquis
Emily Aaliyah Wyatt Darnell
Katie Precious Cody Terrell
Madeline Nia Dustin Malik
Katelyn Deja Luke Treon
Emma Diamond Jack Tyrone
Abigail Asia Scott Willie
Carly Aliyah Logan Dominique
Jenna Jada Cole Demetrius
Heather Tierra Lucas Reginald
Katherine Tiara Bradley Jamal
Caitlin Kiara Jacob Maurice
Kaitlin Jazmine Garrett Jalen
Holly Jasmin Dylan Darius
Allison Jazmin Maxwell Xavier
Kaitlyn Jasmine Hunter Terrance
Hannah Alexus Brett Andre
Kathryn Raven Colin Darryl

Put a tick underneath each appropriate column for the names in each row, no more than 2 ticks per row, to
indicate the likelihood of the name being associated with a particular gender and race:

Boy Girl White Black
Example: Jake \ \
(a) Abigail \ V
(b) Deja \ \
(c) Logan V \
(d) Reginald V \
(e) Raven \ V
(5 marks)

Acknowledgment: Questions 1 and 2 are based on Steven Levitt's Book “Freakonomics”
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Family Name/ Surname: Given Name:
NTU CI 6124 Data Mining & Machine Learning Quiz 2 (10 marks)

1. Classify the following attributes as binary, discrete, or continuous by ticking the appropriate boxes. Also
classify them as qualitative (nominal or ordinal) or quantitative (interval or ratio). Some cases may have
more than one interpretation, so briefly indicate your reasoning in the blank spaces below if you think
there may be some ambiguity.

Type Qualitative Quantitative
Attribute 2 2 % E E E 2
£ 3 Z2 & © 8 F
o -z = =
3 b= = © g
Q
o
Example: Age in years X X

b AN1Y

1. Color names, e.g. “yellow”, “green

2. Types “Big”, “Medium”, “Small”

3. Age in terms of labels: “bottle-fed”, “teenager”,

29 ¢

“middle-age”, “senile”

4. “Minister caliber”

5. Percentage cooked of Beef steak,
e.g., 0% (raw), 53.5% (medium), 100% (well done)

6. “Will not consider even if he/she were the last species
on earth”, “will consider if only choice”, “ugly”,

b 19

“average”, “worth extra look™, “might fall for if exposed

29 ¢¢ 2 <e 29 ¢

for extended periods”, “gorgeous”, “to die for”, “willing

9% ¢

to commit a crime for”, “willing to go to war for”

7. Super scale annual salary grades, from entry level
“SR9” ($384K), to mid-level “MR4” ($1.6M), to high-
level “MR1” ($2.5M) to highest level “MR?” ($3.2M)

8. Number of children, e.g., 0, 1, 2

9. Gas Mileage, e.g., 50.32 KM/litre

10. Duration of marriage in days, e.g., 40.33333 days
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Type Qualitative Quantitative

. (D) 7] — — — o

Attribute g 3 3 = g 2 5
£ g 2 & ®© g *
S}
[&]

Example: Age in years X X
1. Color names, e.g. “yellow”, “green X X
2. Types “Big”, “Medium”, “Small” X X
3. Age in terms of labels: “bottle-fed”, “teenager”, X X
“middle-age”, “senile”
4. “Minister caliber” X X
5. Percentage cooked of Beef steak, X X
e.g., 0% (raw), 53.5% (medium), 100% (well done)
6. “Will not consider even if he/she were the last species X X
on earth”, “will consider if only choice”, “ugly”,
“average”, “worth extra look”, “might fall for if exposed
for extended periods”, “gorgeous”, “to die for”, “willing
to commit a crime for”, “willing to go to war for”
7. Super scale annual salary grades, from entry level X X
“SR9” ($384K), to mid-level “MR4” ($1.6M), to high-
level “MR1” ($2.5M) to highest level “MR?” ($3.2M)
8. Number of children, e.g., 0, 1, 2 X X
9. Gas Mileage, e.g., 50.32 KM/litre X X
10. Duration of marriage in days, e.g., 40.33333 days X X
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Family Name/ Surname: Given Name:
NTU CI 6124 Data Mining & Machine Learning Quiz 3 (10 marks)

1. Consider the following two vectors
p=[10000010001001001001]"
q=[000011100010010110107"

(a) Compute the following matching values

(1) Moy =

(1 mark)
(11) M01 =

(1 mark)
(iii) Mo =

(1 mark)
(lV) M]] =

(1 mark)

(b) Based on your answers in Part (a), compute the

(1) Simple Matching Coefficient SMC =

(1 mark)
(i) Jaccard Coefficient J =

(1 mark)

(c) Compute the following distances between p and q

(1) L, Norm (Manhatten Distance)

(1 mark)
(i1) L, Norm (Euclidean Distance)

(1 mark)
(ii1) L, Norm (Supremum Distance)

(1 mark)
(iv) Cosine Similarity

(1 mark)
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1.

Consider the following two vectors
p=[10000010001001001001]"
q=[000011100010010110107"

(a) Compute the following matching values

(i) Mo =10
(i) Mo, = 4

(iii) Mo = 2
(iv) M, = 4

(b) Based on your answers in Part (a), compute the

(1 mark)

(1 mark)

(1 mark)

(1 mark)

(i) Simple Matching Coefficient SMC = (Mg + Mi1)/(Moo+ Mgt Mio+ Myy) = (10+4)/20 = 0.7

(i1) Jaccard Coefficient J = My1/(My+Mjo+ M) =4/10=0.4

(c) Compute the following distances between p and q
(1) L; Norm (Manhattan Distance) = My, + Mo= 6
(ii) L, Norm (Euclidean Distance) = V(Mo + M) = V6 = 2.4495

(ii1) Lo Norm (Supremum Distance) = 1

4 4 1

(iv) Cosine Similarity = e ljg TR TR 0.5774
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(1 mark)

(1 mark)

(1 mark)

(1 mark)

(1 mark)



Family Name/ Surname: Given Name:
NTU CI 6124 Data Mining & Machine Learning Quiz 4 (10 marks)

1. Consider the fact table below on the left. Construct a 2-D data cube using the table provided below on
the right. Fill in all the non-zero values (up to 16 values), you may leave a cell blank if it is zero.

Degree School  Customers School
Ph.D. SCE 5 SCE SCI Foreign Total:
Ph.D. SCI 1 Ph.D.
Master's SCE 2 §Q Master's
Master's SCI 32 3 Exchange
Exchange  Foreign 2 Total:
Fact Table Data Cube
(4 marks)
2. Consider the following fictional salary statistics.
1D Monthly Pay  No.
1 President $260,000 1
2 Prime Minister $250,000 1
3 Minister (starting) $140,000 28
4 Specialized Surgeon $17,000 200
5 General Manager $10,000 770
6 Assistant Professor $7,600 1000
7 R&D Manager $5,700 1000
8 Chicken Rice Hawker Chef $4,000 5000
9 Hawker Store Assistant $1,000 82,000
10 Janitor/cleaner working pass age 62 $600 10,000
(a) Compute the mean Salary.
(2 marks)
(b) Compute the median (50™ percentile) salary,
Xs0=$
(1 mark)
(c) Compute the 25™ percentile salary,
Xas = $
(1 mark)
(d) Compute the 98" percentile salary,
Xog = $
(2 marks)
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1.

Consider the fact table below on the left. Construct a 2-D data cube using the table provided below on
the right. Fill in all the non-zero values (up to 16 values), you may leave a cell blank if it is zero.

20f2

Degree School  Customers School
Ph.D. SCE 5 SCE SCI  Foreign Total:
Ph.D. SCI 1 Ph.D. 5 1 6
N
Master's SCE 2 S, Master's 2 32 34
V
Master's SCI 32 R Exchange 2 2
Exchange  Foreign 2 Total: 7 33 2 42
Fact Table Data Cube
2. Consider the following fictional salary statistics.
Monthly Pay # people |cumulative# |Row Sum
President $260,000 1 100000 $260,000
Prime Minister $250,000 1 99999 $250,000
Minister $140,000 28 99998 $3,920,000
Specialized Surgeon $17,000 200 99970 $3,400,000
General Manager $10,000 770 99770 $7,700,000
Assistant Professor $7,600 1000 99000 $7,600,000
R&D Manager $5,700 1000 98000 $5,700,000
Chicken Rice Hawker Chef $4,000 5000 97000,  $20,000,000
Hawker Store Assistant $1,000 82000 92000  $82,000,000
Janitor/cleaner working pass age 62 $600 10000 10000 $6,000,000
Total 100000 $136,830,000
Rank|Percential |Average= $1,368
98000 98.00% $7,600
50000 50.00% $1,000
25000 25.00% $1,000
(a) Compute the mean Salary.
Mean = $1368.30
(b) Compute the median (50" percentile) salary,
Xs0 = $1000
(c) Compute the 25™ percentile salary,
Xz5 = $1000
(d) Compute the 98™ percentile salary,
X3 = 0.5 x ( $7600 + $5700 ) = $6650

(4 marks)

(2 marks)

(1 mark)

(1 mark)

(2 marks)



Family Name/ Surname: Given Name:

NTU CI 6124 Data Mining & Machine Learning Quiz 5 (10 marks)

Suppose you are training a predictive model that will estimate the future price of a particular stock in
NASDAQ, and you are given free access to all current and historical NASDAQ data (text, numerical).
Can a near-perfect (close to zero error) predictive model be created? Justify your answer.

(2 marks)

2. For each of the following classification boundaries, put a tick in the appropriate boxes.

(a) Decision Tree
x2 < 1.94

x1<11.00 Bias Variance
X2 <925 High
o
Low
o
(2 marks)
o +
(a) Decision tree T,
15 o
a 0% 04 P o4
10l % od8% 8
X2 <1.94 r 9 o 1 . .
8 0. g g Bias | Variance
x1 «-1.24 x1 < 11.00 5F ° % + + + .
h High
o oot + 4+ 1
o 4 o 4+ Tl 277 ] Low
o ¢ * o £+ 4
(b) Decision tree T, gl 0 5 o s (2 marks)

SDI
=30

Bias Variance Bias Variance
High High
Low Low
(2 marks) (2 marks)
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1.

Suppose you are training a predictive model that will estimate the future price of a particular stock in
NASDAQ, and you are given free access to all current and historical NASDAQ data (text, numerical).
Can a near-perfect (close to zero error) predictive model be created? Justify your answer.

o Not possible, because there are still unobservable non-NASDAQ data like
unemployment rates

natural disasters

flap of a butterfly in North Africa

]
]
m catastrophic events, e.g. 911
]
|

death of a particular company director
o which all collectively affect the stock price.

For each of the following classification boundaries, put a tick in the appropriate boxes.

(a) Decision Tree

o +

(a) Decision tree T,

x1 < -1.24

(b) Decision tree T,

(b) Decision Tree versus

x2 < 1.94

x1<11.00

X2 <925

o
x1 < 11.00 59 o ©°

I-nearest neighbor. Dotted

+ + *

Bias

Variance

High

Low

(2 marks)
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(2 marks)
Bias Variance
High V
Low v
(2 marks)
ST
8 jfwf Bias  Variance
" High
++’; . Low \
+12: - 15 (2 marks)
line denotes true decision boundary.
7‘0[’
=l
Bias Variance
High \
Low V
(2 marks)








