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REE S (Number) 1

2 EERLIEICBIT D LT ORWIZE X L.

Answer the following questions regarding binary notation.

e

2

3)

WD 2 DR E, TNENFELWEE 10 ORBIA~ZLHE L.
Convert each of the following two’s complement representations to its equivalent base 10

form.

(a) 00011 (b) 10100 (c) 10000

4By NEDONRE —NZHSL 2 OMEGEIED ZSOFOIEIZBWT, F—3—
T u—NREAET L6 2 O,
When we add two values in two’s complement notation using patterns of 4 bits, describe an

example of the addition that overflow occurs.

8 By MROFEE/NERFIEIZET U T ORM@OICEA L. 2ok, FIHTS 8
vy MROFEVINERELEITRERO Y Yy FEFEE Y FEL, FFeEy MMIHW
T3E Y hOFEHT 4 =V FBLT4E Y bOERET 4 =L FDbR5bD LT 5.
Answer the following questions (a) and (b) concerning the 8-bit floating point format,
whose highest-order bit is the sign bit, and following the sign bit, we have 3-bit exponent
field and 4-bit mantissa field.

(@) MM TEDRROBERT Ey Y — R,

Write the bit pattern of the largest value that can be represented.

() Dy h3F— % FE 10 OFRBLU iR L.
Decode the bit pattern of (a) to the base 10 form.
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RE&E S (Number) 2

Fy hI—=r A =%y MTHET LU TORWCE X L.

(1) A% =%y hTH—ERERMT H7-DICHE L 25— IEFEH . Bz
X, A=AV —F, BIA—NDORAvE—VOEZEEZ L THRNT S, A—
— RO, A U H—F v b EOT— RO E 2 OFIE L, TNENOKE R L.

Q) Z7I7AT Y A REY—RHY A FEIL, ZTREIZBEL DO, £z, U
2T DI TAT U NI ART I T AT 4 &=V A KT T7 4T 1 D%,
FhEN 2 2%T L.

B) XY NUV—J el Carta— XX L TEIWCHIHT—FAEWMERET
LIERE 3OFEE L, TNENORE A L.

Answer the following questions on networking and the Internet.

(1) There are several types of servers on the Internet that are necessary for providing services.
For example, mail servers send, receive, and store email messages. Name two other types of
servers on the Internet and describe what each does.

(2) Explain what the terms “client side” and “server side” refer to. Then, give two examples of
client-side activities and two examples of server-side activities on the Web.

(3) Give three types of attacks over the network against computers and the data stored therein,

and explain what characterizes each of them.

Ri%E&E S (Number) 3

TNIY XLNIET L TFOMWCE X L.
() #la— FTRKRERT L TY ALE ZHRET LT Y XL EFLRE L.
Q) BIREBET T Y AL L ZHRET VTV X AONHEMZ gt .

Answer the following questions on algorithms.
(1) Write pseudocode for the sequential search algorithm and the binary search algorithm
respectively.

(2) Compare the efficiency of the sequential search and the binary search algorithms.
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RRE&ES (Number) 4

T — 2 HEEICBT D LT ORWICE 2 L.

(D

2

e A b EEEE Y 2 MZOWTEAE L. F72, #@ifY X MOk 5k Y
Z s OFEIT SN THE L.

Fa—DFEHEL LTERF2— L0 ) FIERILNL TS, WX, RS
2— b LTHEESNAEF2—I2, FTRO X Z2IREET, EHE AB,C KSR
TWD. ZOF 22— LT TFORM (a), (b), (¢) IT&EX K.

AEYTOVID

. r___ =TDEIL
Ay R ] A

Ra 4

o

F—IL
RA 4B o g

\\\\%%Uﬁnwbw

REOEIL

@ ZOFXFa2—0bHEHEEZ 2 OHIFRLIEEZDOF 2 —DREXXRE K.

(b) (a) THRAHIBROHE, ZOF=2—IZHHED, B, FEHFALIZLEEZDOF2—
DIRREZ KR L.

(c) TEBRF 22— DF|IZHOWVT 1 Sl k.
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Answer the following questions on data structures.

) Explain what a contiguous list and a linked list are. Also, explain advantages of a linked
list over a contiguous list.

2) A circular queue is a known implementation of a queue. Suppose a queue implemented
as a circular queue stores the elements A, B, and C, as shown in the figure below.

Answer the following questions (a), (b), and (c) regarding the queue.

First cell in
Hoead J/ memory block
ea
pointer T A
Tail
pointer T l

\ Last cell in

memory blodk

(a) Draw a diagram showing the state of the queue after two elements are removed
from the queue.

(b) After the removal described in the part (a), the elements D, E, F are inserted into the
queue. Draw a diagram showing the state of the queue.

(c) Explain an advantage of a circular queue.
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BIZEZES (Number) 5
FHEOHICET AL TOMWIZE Z L.

()  ZEAMEE AT L. £, ZHEAMEO LA LZBEB L &bz 1
R

Q) FERENZEARE &M XK. F7e, IEREI LI O JARH] 2 2
EE R N Vs

(3) NP EEMBEL M, FHE L.

Answer the following questions on the theory of computation.

) Explain what polynomial problems are. Also, give a concrete example of a polynomial
problem and explain a reason why it is a polynomial problem.

2) Explain what nondeterministic polynomial problems are. Also, give a concrete example
of a nondeterministic polynomial problem and explain why it is a nondeterministic
polynomial problem.

3) Explain what NP complete problems are.
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F1EERX ST OREEEREH

Vazasd
F1ELEXR

BEREH

ft-1a. #t-1b, #t-2, #£-3,
-5b. #1-6. #1-14

T1~T6 n 3 @@

T1~T6 Mo 1 &8, HD

-7 E1~E3 /> 2 5B
-8, 4-9 B1~B4 A5 3 &
10, 411, #-12 D1~D6 A\ 3 58
113 M1~M5 Hi 3 58

Questions to be chosen depending on first-choice applicant group

First-choice Applicant group

Condition of question choosing

Sl-1a, Sl-1b, SI-2, SI-3, SI-5b,
SI-6, SI-14

Select three among T1~T6

Select one among T1~T6 and

Sk Select two among E1~E3

SI-8, SI-9 Select three among B1~B4
SI-10, SI-11, SI-12 Select three among D1~D6
SI-13 Select three among M1~M5
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(a) ROZDODEMZHIET 2BRT — 2 X — 2R F —< 2 EE X.
o WUODBIRAF —<DbLK5.
o ZODMFEAF —<3 KA 23y FIFHE (BCNF) TH 5.
o DDA AF —<vFEZIEBE BNF) TH 28 K4 223y FIERE
(BCNF) Tlx 7\,
XA DR R OFERD T — 2 R =R B E R FHRE TR T 22 8. 72, 3%
L xAF—~DA v RA2 VR E—D2h52 X, 72720, HOEIIKEFKL RIS
L35,
(b) R (a) CHFFLZBRT — 2 R—2 2 F —< LOM&AE L LTROMW G D&%
iR sbDE 052, HASHE, BRMAE, B, SQL TXEl¢ X.
o ZOM&EIZ, TRTCOBBAF—~Z2HV3.
o ZDEHRIX, D —DODBRAF—~&E JHEHNS.
(c) M (a) CHFLZZBIRT — 2 R—2 2% —< LORA® & LT SQL TIIEHT
% 2 PRRAECRFRE KB cx AvEaE 2 5L k. £z, ZoRGER
7 EBHRRECCERREE CIIRI T E v p 2 HiHE L.
(d) T2 RXR—=REFHL AT LICBT 57 7 4 mpEk L a2 sk, ROm#H O
FRIC 2 TEARR] 2 e TR X
(€) T—ZARN—REHL AT LCBT B I v rvavoBREBEEZZ N7 v F I v a
YRR Y 2 — D BARGZ v TR XL
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(a)

Design a relational database schema which satisfies the following three condi-
tions:

e Four relational schemas are contained;

e Three relational schemas are in Boyce-Codd Normal Form (BCNF); and

e One relational schemas are in Third Normal Form (3NF'), but not in Boyce-

Codd Normal Form (BCNF).

Describe the design process and all the necessary information to describe the
database schema. Also, give an instance of the relational database schema.
Each relation must contain at least five tuples.
Give a query on the relational database schema designed in Question (a). The
query must satisfy the following two conditions:

e The query uses all relational schemas; and

e The query uses a relational schema twice.
Describe the query in natural language, relational algebra, relational calculus
and SQL.
Give a query on the relational database schema designed in Question (a). The
query must be expressible in SQL, but not expressible in relational algebra
nor relational calculus. Explain why the query is not expressible in relational
algebra nor relational calculus.
Explain file organizations, query optimization, and relationship between them
in database management systems using a concrete example.
Explain the importance of transactions in database management systems using

concrete examples of transactions and schedules.
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ME&ES (Number): T-2
ANEHDOT VA ¥ —%2MHPIZa L Ea—F ETTF = A%2(TH) NLHEEEZEH LIz, 2D

=9I,

RV I AFRELET —LRIIHND Z L 2ER D, TOHMHRIZEBV T, U

TR 1) -G ITT N THRERE X,

(1)

(2)

(4)

(5)

LLFOFtd (a) (D) X =~ v 7 AFMEIIONTIHERTZH DO TH D, ThEi

DE#EAEIZEL, TN O50MHAZHAY X, HBHO-®HIC, fifH 72 AND/OR 75

TEBIR L THWT S LW,

(a) =7 AT, WFREICRETARSEI EAZAHRIZLTWVD,

(b) FHEFT LAY —RT X LRETET DI ENREFNTTN> TNDHEAT
by =V AFRENFICROENTMERSTHZ ENTE D,

TIT 7 _R—FFEx (FAY) (2o TELNZLLTFOREIE @) b) Do b

D1IDEFNRELWGRTH D, ELWVHDEZEY, TOEZNELWEA (B

FOMDZEZ N> TWHEH) 2R &, B 2, %3 @ AND/OR 7 Z

TEHIR L, DT T T7EAWTHATSLZ &,

(a) TNW7 7 _XR—=EZFmE T L 0L OTFEEEAERTHZLET, I=~vv 7
AFRE L0 L RWVEE RO 2580320,

(b) 7NT7 7 _X—F P& ftligtz Ao 5 5k T, =<y 7 AFH
T LEERNEDPGFTE L0, RROFMRE LTHONMRIEI =
v I AR LDME Y HSLTIEN,

(¢) TIVT 7 _R—=FFmX T LD WFEEEAERT A0 0b 5T,
BICHWIIE S =~ v 7 AFH & L BRICR URE RO 5 2 N TE
Do

P EOFLEEZHAT LI 2BR D, HTEEEZTIITIE. EDXD
GG L e &, 2O MUa2E 350 72 2HET
507k WL T D 2 L,

LT EOFIELEAT L56120F, EOX oL i lvrtimd L.
Mz B350 [E50o TITZ T 20 Z2WEICTS 2 &,

FxRAFTTF 2o LV LLS, FHIZTTF ALV EEHE LW ES DD, —fi%
IICE-T, FOLI R AT =L TARBOF ¥ o B4 NIy 7 b =T BB
DT ENKLVEEE), EDOL DR —LDOMEENE L SO N L0 E T
X
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Let us think about a scenario where you will develop an artificial intelligence (Al) that plays
chess against a human player on a computer; here, you plan to use the Minimax procedure for a
game tree. With these assumptions, answer all the following questions (1)-(5):

(1) Each of the following sentences (a)(b) mentions the Minimax procedure. Answer whether
each sentence is correct or wrong, and then explain the reason why they are correct/wrong.
To explain it, you may use a simple example(s) of an AND/OR graph.
(a) The Minimax procedure assumes that both players choose the best moves.
(b) Even if the opponent player is already known to choose the next move randomly, the
Minimax procedure always finds the best solution.

(2) Exactly one of the following sentences (a)(b)(c) about the alpha-beta procedure (pruning) is
true. Choose the correct one, and explain why it is correct (and why the others are wrong).
lustrate an example of an AND/OR graph with depth level 2 and branching factor 3, and
then use the graph for the explanation.

(a) The alpha-beta procedure generates more successor nodes, hence frequently finds
better solutions than the Minimax procedure does.

(b) The alpha-beta procedure is a way to find an approximate solution, hence we can
expect processing to be faster than Minimax procedure, though the resulting
solution is always worse than the one found by the Minimax procedure.

(c) The alpha-beta procedure generates fewer successor nodes, but it can find
completely the same solution as the one found by the Minimax procedure if
appropriately used.

(3) Let us consider the way to use some machine learning method. Discuss how to apply a
supervised learning method. Make it clear "what is learnt" and "how to prepare data."

(4) Discuss how to use a reinforcement-learning method. Make it clear "what is learnt" and
"how to gain experience."

(5) It is often said that Chess is more difficult than Checkers, and Shogi is more difficult than
Chess. Generally speaking, at what kind of two-player game is it more difficult for a
computer software to beat human champions? Explain the characteristics of games that
contribute to the difficulty.
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RiZE& S (Number): T-3

W=t 7~ AT DL D 6 DORIWIZE 2 K,
(D) n WILD AT x,,..., x, 1T LTHA A= T b rid, BUFO L 9 ICEBB 2RI 2,

n

True if w, + Zwl.xi >0
i1

False otherwise

ZIT Wopeo, FERERT, X, x, EMEERTHY | Wy, w, EERTH S,
Hifli S—t 7 b o oA 2 X,

() Wi A—t 7 b e OFEUOPOCMEZ R X, 2B, BRPICIZTFOR~OF k%
B L, ARIZ, FEOETICHT HDEANT MVORSOELERT, HRIZ. FEHO
TR T DA OB~ bV ERAEANAG DI T M &L OBEDLEE LT,

ZEELOEHRTIERT

(source: P.H. Winston. Artificial Intelligence (3rd Ed.). Addison-Wesley Pub. Co., Inc., 1992)

(3) LLFIE 2 AN OBHIREAR T, xi, x2l3A D%, yITEE L AE2RT, Bl —
7 b rEHWDEE UTONRY = 2IE L <#hlT 2RBICHEE LRV & 27
T

X7 X2 y
0 0 False
0 1 True
1 0 True
1 1 False

@ N "—t 7 rarE2HNWDHZ LT, ERROMBIREOR N ARE & 72 5, 1E LW
MREMDNT o2 A—t T heroRry N =7, BLO, BAOEEZRE,

5) N—=tF brrELZELT HRDVIC, HLWEE x=xx ZBINT 5 Z & T, ERtodk
BIREN R ATRE L 725 2 & At X,

(6) M@DOHFIELWG)DFHEE, NALRES), BURME, FEEOBANOHE L, ZOES
Z iR X,
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Answer the following six questions about perceptron.
(1) For the n-dimensional input ofx,,...,x, , @ perceptron determines true or false based on the
followings.
n
True if w, + Zwixi >0
i=1
False otherwise
n n

where wy,...,w, represent the weights. x,,...,x, are binary variables and wy,...,w, are real

numbers. Explain a learning algorithm for a perceptron.

(2) Explain the convergence of the perceptron learning algorithm by referring to the following two
figures. The left figure shows how the length of the weight vector changes as learning proceeds,
and the right figure shows how the angle between the weight vector in the training periods and its
final value changes as learning proceeds.

Not shown due to copyright

(source: P.H. Winston. Artificial Intelligence (3rd Ed.). Addison-Wesley Pub. Co., Inc., 1992)

(3) The following table shows a classification problem with the two inputs. x;, x> represent the
inputs, and y represents the desired output. Explain that a perceptron will never get to the state with
all the input vectors classified correctly.

X1 X2 y
0 0 False
0 1 True
1 0 True
1 1 False

(4) By using a multilayer perceptron, the above classification problem can be solved. Show the
configuration of the network and the values of the weights that output the desired values.
(5) Explain that the above classification problem can be solved by introducing a new variable
x3=x1x2, instead of using a multilayer perceptron.
(6) Compare the method in question (4) and that in question (5) with each other regarding the
generalization ability, convergence, complexity, and explain their pros and cons.
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[E1RE&S (Number): T-4
FTHROTARTORMWIZEZ £.

L BRT = {t1,... .t} EOXEOEE D = {d1,...,d,} BEXSNTVEIFIZ, X
E DA R MV o(dy) B RO XS ICEHT B LTS -

v(d;) = (tfiq - idfi, ..., thim - idfm).

721U, tfy; BGE d; HADEEE G OHEBIEBTH D, £z, idfy ZBLFOXTE
FINDZEDET D :

n
jdf, = logy ——————— .
il = 1082 100 T, > 0]

(a) HDXE, L HDXEd, D t-idf XRZ7 MVORIO IS A VHEEEFEED &S
REPHOMAEED 5 55, £72, TOHBELHHT XK.

(b) HBXHEd, LH25XE d, D thidf X7 MVOEOIF A VEERER 0 L7535
DIF, XFE d, IZBNDEEE E d, BN DEOMIZED &S5 LBGEYRH 5 &
ERARETA I e

(¢) XEd; DXEREL(d) 2 TFTDESIZEHET DL TS ¢

L(dy) = tfiy.
7j=1

DN, L(d,)=1,Ld,)=2l(1>0)Thd&>%5XEd, &d, D tlidf X7
FVDOHNTE v(dy) - v(dy) 1ZED KD LHFDMZED 5 20, £72, TDHH
I K.

2. HITS 7 V3N ALIZGEZ 6N E027 T 704 ) —RIZDOWTNT - 237 i —
VT4 - AAT WS ZFEORA AT 2RkDL. 5, GAONAHWT T 704
TOEMIDOMEZYIZIETCTHITS 7TIVI ) ALDANETEIea2EZSL.
DRFIZBEONDEE ) —FDNT - 2a78LPA—VVF1 - 2278, TDT S
T2 HITS 7 VIV XLD AN UG EIEONDEE/  —RONT - 2278 k&
OCA =V V)T 1 - 273 ED LS 2BRIIH DDNERET L.

3. NMHD  — K57 2 M5 R 17 5 7T, WAk CTH D) — ROKDE ) — R
BN ST 2 1% p(k) B p(k) x k7 ERBEDHBT S TEER .

(a) 2DT T TDE) — ROFRED N — oo I8 T BMERREERD K. 7771,
p(k) & 1 < kIZBWTHFGAEKE ARSI LIZLIEU2ToTIVnHD L
T5. /2, ZOK, pk) BT T 7D — RO % E£RTEEE 2D 55
72U v DM 72T R E SR DV THIAYE &.

(b) ZDT T TDEI — FDOEERED N — oo 1281} B ERAEA A BR O fEIZ IR
T D70y D7z T RNERMERE. 72, ZORO PRI DREMA % K
» L.
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Answer the following questions.

1. Suppose we have a set of documents D = {di,...,d,} over the vocabulary T =
{t1,...,tm}, and we define a tf-idf vector of a document d;, denoted by v(d;), by
the formula below:

’U(di) = (tfiJ . idfl, ceey tfi7m . dem)

where tf; ; is the number of occurrences of ¢; in d;, and idf; is defined as follows:

n
idf; = logg ———————.
’ * Hdi | tfi; > 0}
(a) Explain what range of values the cosine similarity between tf-idf vectors of
two documents d, and d, can take. Also explain the reason.

(b) When the cosine similarity of tf-idf vectors of two documents d, and d, equals
to 0, what relationship are there between the words appearing in the document
d, and the words appearing in the document d,?

(¢) Suppose the document length of d;, denoted by L(d;), is defined as below:
L(d;) =Y tfiy
j=1

and we have two documents d, and d,,, such that L(d;) = [ and L(d,) =
21 (I > 0). What range of values the inner product of their tf-idf vectors, i.e.,
v(dy) - v(dy), can take? Also explain why.

2. The HITS algorithm computes two scores, an authority score and a hub score, for
each node in a given directed graph. Suppose we invert the direction of all edges
in a given directed graph and input the resulting graph to the HITS algorithm.
Discuss what kind of relationship are there between the authority/hub scores of
each node obtained by this process and the authority/hub scores of each node

obtained by inputting the original graph to the HITS algorithm.

3. Consider a connected undirected graph with N nodes where the ratio of the number
of nodes with the degree k to the number of all nodes N, denoted by p(k), satisfies
the condition p(k) o< k7.

(a) Show the limit of the mean node degree in such a graph as N — oo. You
may approximate it by regarding p(k) as a continuous function for 1 < k.
Also explain the condition that v must satisfy for making p(k) be a function
representing the distribution of node degrees in a graph.

(b) Show the condition that « must satisfy for making the limit of the mean node
degree converge to a finite value as N — oo. Also show the limit of the mean
node degree in that case.
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ME&ES (Number): T-5

N HOEEN 575505 A = {A[1],..., A[N]} % RAM IC EEAH, FHHEOD
IR U THRIAEEEE RAM DS it LIz, XEY 7 7 AW EEHE
NGB TH->TEH, EORFNERDEEOHFEIMHAE NIZOM O BTN
K3 LIV, CTOHMDED, LIRD 2 D07 )31 XL OSetup, ORead %
EZ B,

e OSetup(A) : ORead I/ eai> T—EZIFEITE N, EESNIAS A%Z RAM
FICHEZAL T IV X s,

e ORead(i) : B¥ 1 <i < N Z58& L. RAMICT 7 AL CThAIEE
Ali] D719 57 )V 3V Xl

CTOXS 7NV XALOX7% Oblivious RAM (ORAM) &5, ¥ RAM
NDRXAEY T JEABELE LT, 7 FLAaEDHHAH LZTTS read(a) &,
7 RLA aOfl x OFZIARZITD write(a, z) DFFENTVBEEDET B,
INSZHAVT ORAM ZHRKT 5,

1. ¥ 1I1RTHHIZE ORAM I2DOWT., FEEORWIZE Z XK.

1: procedure OSetup(4)  1: procedure ORead(7)
2 fori=1to N do 2 for a =1to N do
3: write(7, Ali]) 3: x + read(a)
4 end for 4 if a =itheny <+ z
5: end procedure 5 end for
6: return y
7: end procedure

1: ORAM-1

1-1. OSetup(A) DIRICFHITENTZ ORead (i) PMERED 1 < i < N DN T
Al ZH N5 L&, ZO ORAM IZIELWVEWV S, ORAM-1 AIEL
WZ 2Rt

1-2. % r DA 27w 7 X iy, ..., i i< LT ORead ZIEFA TS BT L2
[ORead(iy),...,0ORead(i,;)] £& L. TOMICFITENIRAEY HfE
op; € {read,write} (j = 1,...,m) &7 RLA a; ORI
UA R P ={[(op,1), (0pg, @2), ..., (0P, am)] 2. [ORead(iy),. ..,
ORead(i,)] DAEVY T 7 HANRR—2 LR, LD r > 1 1h
LT [ORead(i1),...,ORead(i;)] DRAEV 7 72 ANRZ—2N 1 <
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i1y ..., 0, < N VRS, 20O ORAM & Oblivious TH B LW
9, il ORAM-1 A Oblivious TdH 5 T & =R,

1-3. XEU 7 72X op € {read, write} D[aIE{T ORead D complexity
ZHIZEDET S, ORAM-1 1% ORead D complexity Z 7t

. OSetup HcH7Z T > & LK Z THERIT 5 T &1 & > T ORead D com-
plexity 9 % T L xEikFA D, TDHEZIIEDWTHER LZX 2 D ORAM-
2 IZDOWVWT, LLIFDRWICEZ K, 72720, Sy & {1,..., N} IZxd @&
DEATHD, 7+ Sy BEM 7 2T VA LNGERT L2 ENT %, iz,
7 E T OWEBREELTEDET B,

1: procedure OSetup(A)  1: procedure ORead(7)
2 T+ SNy 2: a <« (i)

3 for a =1to N do 3: y < read(o)

4: i+ 7 Ha) 4: return y

5 write(a, A7) 5. end procedure

6 end for

7: end procedure

X 2: ORAM-2

2-1. ORAM-2 WIELWC &7z,

2-2. ORAM-2 %} Oblivious THEZNENZ, @ # j IKNT B 2 DDEST
[ ORead(i), ORead(7)]. [ORead(i), ORead(j)] icHIT B AEV T 7k
AN — 72 FEig U Cab R &K,

. Oblivious M DIE LUWMERED ORAM IZHBW T, ORead 372K & & Q(log N)

EDOAEVERIEEITORERH BT EMNHENTVS, B 1-3 BXU 2-2
DEE L., TOFREDERICOVTEHRE Ko
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We would like to store an N-element array A = {A[1],..., A[N]} in RAM
in such a way that elements can be read from it as needed during a compu-
tation, but an adversary that observes which memory addresses in RAM are
being accessed during the computation cannot learn which array elements are
actually used in the computation. To that end, we consider two algorithms

OSetup, ORead as follows.

e OSetup(A) is called once at the beginning before any call to ORead; it
takes the array A as argument, and stores it into memory.

e ORead(7) takes an index ¢ between 1 and N as argument, and after doing
suitable accesses to the RAM, it returns the array element A[i].

We will call such a pair of algorithms an Oblivious RAM (ORAM). Both
algorithms are allowed to carry out memory access operations to physical
RAM, which are denoted as follows: read(«) is the operation of reading from
memory address «, and write(a, x) is the operation of writing the value = at
memory address . An ORAM is constructed based on those operations.

1. Regarding the ORAM defined in Figure 1 below, answer the following ques-

tions.
1: procedure OSetup(A) 1: procedure ORead(i)
2 for i =1to N do 2 for « =1to N do
3: write(i, A[i]) 3 x < read(«)
4 end for 4: if o« =i then y<+ =z
5: end procedure 5 end for
6 return y
7: end procedure

Figure 1: ORAM-1

1-1. We say that an ORAM is correct when, at any time after the initial
call to OSetup(A), it holds that ORead(7) returns A[i] for all 1 <4 <
N. Show that ORAM-1 is correct.

1-2. We denote by [ORead(i), ..., ORead(i;)] the consecutive execu-
tion of ORead on indices i1,...,4,.. During such an execution, a cer-
tain number of memory access operations opy, opy, .., op,, (op; €
{read,write}) are carried out at memory addresses a1, ag, ..., Q.
In that case, we call the list P = [(opl, a1), (opg, @2), .. ., (0P, am)]
the memory access pattern of [ORead(i1), ..., ORead(i;)]. More-
over, if for all » > 1, the memory access pattern of [ORead(z’l), e
ORead(iT)] is independent of the choice of 1 < iy,...,4, < N, we say
that the ORAM is oblivious. Show that ORAM-1 above is oblivious.
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1-3. The complexity of ORead is measured in terms of the number of
memory access operations op € {read, write}. Give the complexity of

ORead in ORAM-1 above.

. We try to improve the complexity of ORead by having OSetup store the
array in memory in a random order. Figure 2 describes ORAM-2, which
is constructed based on that idea. In that description, Sy denotes the set
of permutations of {1,..., N}, and m <— Sy means that the permutation
7 is randomly chosen from Sp. Moreover, 7~ denotes the inverse of the
permutation 7. Answer the following questions regarding ORAM-2.

1: procedure OSetup(A) 1. procedure ORead(7)
2 T SN 2: a <+ 7(i)

3 for o =1 to N do 3: y < read(«)

4: i+ 7 () 4: return y

5 write(a, Afi]) 5. end procedure

6 end for

7: end procedure

Figure 2: ORAM-2

2—1. Show that ORAM-2 is correct.

2—2. By comparing the access patterns of the sequences of executions
[ ORead(i), ORead(i)| and of | ORead(i), ORead(j)] for some indices
i # j, indicate whether ORAMS-2 is oblivious or not.

. It is known that in any correct and oblivious ORAM, the ORead algorithm
must make at least Q(log N) memory access operations. Discuss how this
lower bound relates to your answers to questions 1-3 and 2-2.
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BZEES (Number): T-6

FIHEAL 27 2—ADOF|HIZOWTLL FORWIZE 2 &,

(1) WHiEE L AT 22 FHLC, EE COWMPRIEEN RN T2ETD4ODAT YT %
FIZEL  FNFNDAT IO T 300 SLFELAN TRl E 1,

(B) A HT7 =—ADFHE D= DT —ZINEDFiEE 6 SBIF, TNLNDOEFTEE %,
300 SLFLAN T~ X,

(4) Web=Cemail 72l %ol T4 T r— BRI EETTE . 22300 XF
PINTik~ L,

(5) GUI(Graphical User Interface)<° Touch Interface 72 &', AL ¥ 7 = —ADFEHEA 10 #5251 .
FINFENOFREE 300 SCFLANTRiHE X, 72721, GUI & Touch Interface 1% 10 fE# D
WZEOIRNT L,

Answer the following questions about the user interface.

(1) In order to start remote collaboration by using cooperative-work support systems, list the
four steps and describe each step with less than 100 words.

(2) Describe six methods of data collection for evaluating the interface, and describe the
advantages and disadvantages of each with less than 100 words.

(3) Describe the advantages and disadvantages of online questionnaires (surveys) using Web,
email, etc., with less than 100 words each.

(4) List 10 types of interfaces such as GUI (Graphical User Interface) and Touch Interface, and

describe the feature of each type within 100 words. Please note that GUI and Touch Interface
are not included in the 10 types.

15 / 32



MREES (Number): B-1

b DM E . 2 SOMg(HIK A, HUE B) TEE 0 30 (EIRHE L=, 2D O
RIZOWTIFE X ETREY ZHIE L MR E 21T o T R 2 L T ORIRITR LT,
INHDOREEZIKIZLT, ZOEYROIE X EIRE Y & OBRICOWTHREZD
ER AR LRI,

X X A
o X A HhigB
® 7 X
X X X
Q x X
X
A
X
> o _| X & XX A
;ﬂ]]]( N
AN X
= X % JARA
o | X X A A FAN
X X - A
A
241 X 2 a4 A A
A
% TN
[ [ [ [
2 4 6 8
mEX
K1 EXEHEEY O
% 1. H[RVg0 AT s R
HH FEAER 20 i = THE FHEIREK
LT K 60 15.967 ** 0.089 N.S.  0.001  0.035N.S.
Hidsk A 30 7.866 ** 3.774 **  0.741 0.861 **
Huisk B 30 6.542 ** 0.981 **  0.323 0.568 **
TV EY = Ui + fHx X FEX

N.S.: AEER L, * % : P<0.001
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TEX

mEY

15 20 25 30
| I

10

! |
A B
Hhigh

M2 JWEX (EH) BLOREY GR) oo

2. WEHXBLOWEHEY OEARG &

PHE X WEY
HH A I PR PRI RS
BT —4 60 4.828 2507 16.396 6.331
Hhtsk A 30 3.191 1456 19.908 6.384
Hhlsk B 30 6.465 2262 12.885 3.908
* % 1 P<0.01

* 3. WHE X B L UOIPHE Y S KIFE T HIL DR RO 53 Bt

JH X LY
wR HME PRS  ARE TS
ek 1 160.74** 1 544.14%*
e 58 3.62 58 28.01
* 3k : P<0.01

17 / 32




The thirty animals of a certain species were captured in each of two different regions (Region
Aand B). Trait X and Trait Y of these animals were measured and statistical analyses on these
traits was performed. The results of these statistical analyses are shown in the tables and figures

below. Explain and discuss the results regarding Trait X and Y of this species based on these
tables and figures.

X X Region-A
o X A Region-B
N X
x X X
& x X
X
A
X
> o v X xX A
.“é AN
= X
" X X AN
5 Xx¢ X A
A A
A
241X N ‘A A
58 A
8 S
T T | T
2 4 6 8
Trait X
Figure 1. Scattergram of Trait X and Y
Table 1. Results of simple regression analysis
Data Set Sample intercept regression R correlation
size coefficient  squares  coefficient
All data 60 15.967 ** 0.089N.S.  0.001 0.035 N.S.
Region A 30 7.866 ** 3.774 %  0.741 0.861 **
Region B 30 6.542 ** 0.981 **  0.323 0.568 **
Model : TraitY = Intercept + Regression coefficient X Trait X

N.S. : Not Significant, 3k % : P<0.001
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B} ' -.>: o i
: s :
: = :
_ : : 0 | : :
o | |
I I [ I
A B A B
Region Region
Figure 2. Boxplots of Trait X (left) and Trait Y (right)
A and B stand for Region A and B
Table 2. Basic statistics of Trait X and Trait Y
Sample Trait X Trait Y
Data Set size mean S.D mean SD
All data 60 4.828 2.507 16.396 6.331
Region A 30 3.191 1.456 19.908 6.384
Region B 30 6.465 2.262 12.885 3.908

* %k : P<0.01

Table 3. Results of Analysis of Variance: Effects of Regions

Trait X Trait Y
Factor d.f. M.S. d.f. M.S
Region 1 160.74%* 1 544.14%*
Error 58 3.62 58 28.01

* % : P<0.01, d.f.: degrees of freedom, M.S. : mean squares
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MREES (Number): B-2

HRERRR KT 2 EERATR TH DK, MRFE, KA, ERITIT, ThZNICF
FARDFET D,

There are isotopes of hydrogen, oxygen, carbon, and nitrogen, which are the main bioelements
constituting the natural ecosystem.

1) EROBITLFEIZHOWNWT, BREFETITHAET 2 FBRZERMAK, BEHMERAMNIKE &
j_\ %h%@giii&jﬁﬁnaﬁ%& %) k—i%na‘ﬂ‘io

For the above elements, list all major stable isotopes and radioisotopes in natural environment
together with their mass numbers.

2)  LERNIA & B PERIN AR DO 2 B X

Explain the difference between stable and radioactive isotopes.

3) ERErD, ZODOIREIEY, ZNEIUTONT, LD D 5 ARERRE 2 FEAlh 9
H L&D, TDOILRDLERNMAKLOF AT IELZHIHE L,

Choose two from these elements, and explain how to use stable isotopic ratios of each element for
evaluating the ecosystem functions involving those elements.

BZE&ES (Number): B-3

KN ET 2 KB B OAXTEALE 2 {29 5 FIEO—2l2, FEAA AT LA RY =R

b5, KRFEIZONT, LLFTORWIE X X,

1) FWAAAT VA MY =T, BEE LSRRI S NS, TNENORE & RS %E
VAR YAN

2) BEANAAT LA RN —ZHWT, OB ZE=X 1) 735, 1 DO ZMH X
7o (5% 500m MR CFRO X 51T 24 Bk Lc, ZD%k, BERIEEHO OV
fEZEREOTRICHREL TS 1| »y ARE=2 1D 7 L, o2 ET —%
ZHRWTHROKENEZHEET D HikE 2 2T, TNENOLH A, %@%ﬁ%
B, HEL, MITZEHEOTEBEIT 5, BERIT 1 DEBIESERIE LT,
EHITJEDH 500m LINDOEFIdB B L 22 T&E 5, &% h%@%#iﬂ%bfwé%
DETDH,

One research method for understanding horizontal locations of aquatic animals underwater is

acoustic telemetry. Answer the following questions concerning this research method.

1) Acoustic telemetry predominantly includes active tracking telemetry and passive monitoring
telemetry. Discuss their advantages and disadvantages.

2) Fish movements are monitored by acoustic telemetry. Twenty four acoustic receivers each
equipped with a single hydrophone are deployed as follows. The distance between receivers is
500 m. A single fish tagged with an acoustic transmitter is released at the center of the receiver
array, and is monitored by the receivers for a month. Give two methods to estimate horizontal
locations of the fish based on the data derived from the receivers, and explain their mechanisms
and characteristics. In the case of this monitoring, the fish moves within the receiver array. The
transmitter gives a signal every minute, and the detection range of a receiver is approximately
500 m. The clocks of all receivers are synchronized.
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Figure. Array of acoustic receivers.

MREES (Number): B-4

LIF O 5 O/ D 3 AR L, A LR SV,
Select three questions from the following six and answer them.

L. AEWEH OB SZEMEI RIETARE IR &R FLFR y 7 RICHOW TR &,
Explain the founder effect and the bottleneck effect, which affect the genetic diversity in biological
populations.

2. ARV —EAMD YT V=L FL— A ZIZHONWT, TNENDOBIZ T TRAE X,
Explain the synergy and the tradeoff among ecosystem services by giving examples for each of
them.

3. FERERR &AL, FEZARMEDBIR 2 @i X

Explain the relationships among species composition, species richness and species diversity.

4. WHEIZIS T DI & BIERENC DWW TERAE X,

Explain the tide and the secondary undulation of the sea.

5. BMIAR SR ARIC BT 2 IRBIRERDEZ OV TR L,
Explain the difference between carbon cycling in tropical forests and in temperate forests.
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MREES (Number): D-1

PUFORIWCE R K
Answer the following questions.

KEVZATIZHIETDI20DTRESNNEL, ThEE 4 DO N—TIZHTFREV. D
B, HRRAIIAT 22212k oC, =TS0 OBBEFRP LS.

List up countermeasures in disaster risk management, classify them into four categories and explain
the reason of the categorization you adopted in terms of their functions in disaster risk management.

BZE&ES (Number): D-2

BUF ORI 2 &
ROBILFHHEFIEIC SN T, LT ORWIZE 2 X,
Answer the questions on the following mathematical programming problem:
max logx, +alogx,
subject to

2x, +x, <8

X +x,<5

x20,x,20

1) a=1 DL &, Kz ~E,
Solve the problem and show the optimal solution, when a=I.
@) g (6, %) = 3,2) L7 d a OFEHE R,
Show the interval of a in which the optimal solution of the problem is

(xl’x2) = (332)

MREES (Number): D-3

UToXELZFZHAT, B TATAZ] TETL2HRTEEFORELZR~R SV,

M TATAZ] EWIHSET, BT, 201143 H 11 BICRAE LR ARRER LR,
IR AT END L )T oT-, ZOSET, BENDAODOMAEST L0, #He
FEHEDMAEERD LR HFEADRTATIESIESIZ, LT BSREET 2 L
WEWSIERTHD, HETATAZ] 1T, HEDO U X7 2 x 2 J L5 CRFICDZ
STIRABINTE o, HEREEERF O HENSCEE R E Vo TR BB Z T ST OME— D T
B EEZLNTELENSTH D, Lo L, AR LEZR RS- o 2221 L - T, TEE
WCTATAZ) KX, BEHVWLR WD EFROE - #EE72 1T T, ZhaEH T
7 EL 4 ODEMW - BRENDH DL Z ERHLMIEINTE, LIS, Bl L7z BRI
LB 210, FEOBEEEOMEEE, 312, MHAEEOFENEER, KEZIZ, EFE OB EK
DIEJ, Th D,
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Read the article below, and state your own view on “tsunami tendenko.”

The concept of “tsunami tendenko” has become widely known, particularly after the massive
tsunami triggered by the 2011 off the Pacific Coast of Tohoku Earthquake on March 11, 2011. In
Japanese, tendenko refers to an "everyone for him/herself" mindset, which calls for a quick tsunami
evacuation without waiting for others, not even one’s parents or children. The word tendenko has
been handed down in the Tohoku region as an important code of action to be observed in local
communities at risk of tsunami, because a quick evacuation to higher ground without taking care of
anyone has been considered the only way to escape from the complete destruction of a devastating
wave. Reexamination of the notion and implications of tendenko from a socio-psychological
perspective demonstrates that, in addition to its commonly used definition, tendenko is a
multilayered term integrating at least four meanings and functions: (1) emphasizing the principle of
self-reliance, (2) encouraging others to seek refuge, (3) fostering mutual trust in advance, and (4)
reducing feelings of self-reproach among survivors.

BZE&ES (Number): D-4

B DD T — 7 g v FHIEBICHOWT BRI 2S5 52 F U2 Tim U S,

Discuss workshop methods for disaster reduction education by concrete examples.
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MREES (Number): D-5

GPS MINZIZHR T 2D THUMAIAL ) & THSRIGL) (2OW T, AR DFER 23X THW TR
&,

REA) T REMEOE, MUIEA ve—T BRCURRE. (CARZE, AN TR

F72. GPS AL PG RIT G Z T2 52D\ T, 2 DL ED BARBI 2 FIV TR X,

Explain “absolute point positioning” and “relative positioning” in the Global Positioning System
(GPS) using all of the following terms.

Terms: Minimum number of satellites for positioning, Navigation Message, Pseudorange, Phase
Pseudorange, Integer ambiguity

And discuss the impact of Global Navigation Satellite Systems (GNSS), such as GPS, for disaster
response with two or more concrete examples.

BZE&ES (Number): D-6

g, HuE, BOK, B CEICI T DM OREIZ oW T DEEEEE R . DEEEETE)) . DR
HEAPT) R EOBENG, ENETNLOKEOREERE X THIA LRIV,
Explain evacuation issues in earthquakes, tsunamis, floods, and landslides from the viewpoints of

“evacuation information”, “human behavior” and “shelter” based on the characteristics of each
disaster.
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ME&ES (Number): M-1

(1) JBEE DEFREER TR D EEFRIEHRIL, xR AT AIRFSNTWD, TRLD
FNENDIEREZFEFEL TVWD VAT LOLHEEZ L,

a) PR EOXTER b) CTOMRI ZOBEEBIER o) ZHEH: & OFEREHR
(2) BB IZIREEHRZETOIRGTET D200 EMZ ZOED TN D, Find =2
WZOWNWTENENE I W BEMIVRYE, £/, BREZOL I RN — AR EI o125
2 BNDINEIRRE,

a) HIEM b) FEeE o) fRIFEMH

(1) Healthcare data generated by clinical institutions including hospitals is recorded several
information systems. Answer the names of information systems recording following data.
a) Documents such as patient record
b) Medical images obtained by medical imaging devices such as computed tomography and
magnetic resonance imaging
¢) Claim information such as medical fees
(2) Japanese Ministry of Health, Labour, and Welfare requests to fulfill three requirements to record
patient records electronically. Explain the meanings of following three requirements, and reason why
they are required.
a) Authenticity b) Visual Readability c) Storage Stability

BZEES (Number): M-2

R - R RZEACICIIRAOEL SR H 5, TOHL S 2B L2713 35
ZF TR X,

Features of healthcare data causes several difficulties to anonymize them.
Explain three difficulties with concrete examples.

BZEES (Number): M-3

AR T EREGEHAIFE 3 DIZHOWTENENORE, KA, FPT. MRERZIR K,
(1) B

(2) X #

(3) CT(Computed Tomography)

Describe principle, merit, disadvantage and target disease for each of the following three medical
imaging methods.

(1) Ultrasound

(2) X-Ray

(3) Computed Tomography
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MREES (Number): M-4

CT Hifg 72 & DBEMEG 2 =R TR R T D H1EL LTUTO L O BRENR DO H 5,
HRZONWTED L) R ZAT S b DD, FIC B E A LA bBiieE X,

(1) JKfEESZE (Maximum Intensity Projection: MIP)

(2) RV =a2—2L % U7 (Volume Rendering)

(3) =7 =x=A ALY 2 (Surface Rendering)

There are following methods for three dimensional visualizations of medical images such as CT
images.
Explain the process of each following methods with corresponding specificity.

(1) Maximum Intensity Projection: MIP

(2) Volume Rendering

(3) Surface Rendering
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MREES (Number): M-5

m
YRR Dl AT 5 40 AOBEFEPL CERD2 2HT 5 40 A\OBRFEE P2, A5 80 ADHEHE
DWDIRMEE 2D,

Pl O THAE T1 OFEEN+THDH A
P2 O THA T1 OFEEN+ THDH A
Pl O THAE T2 DFEER+ THH A
P2 O THA T2 DFEER+ ThHH A

L30ANT, —THDHAIZI0 ATHS,
L10ANT, —THDHAIL3I0ANTHS,
L20 AT, —ThHDHAIZ20 ATHS,
L40 AT, —THHAIZOANTH S,

_— =~ =~ =

Z DO, 2EE P(EPIUP2) & Z N EHORAE THBI L ZBOERFEEZHEL, Ebbok
BEHEAND LIFERABNKRE L bRk X,

B BETEp IR r(i=1,...,m)E 72 D E t # T2 & & OERFIE IGp, HiIZLL T D
ATERINS,

16(p, ) = 1) = ) (nu/m)1(p)
i=1

ZDKf, pildp DR Tt DOFRERD r L DBEETHY, n=|p|. m=pITh s, £7=. I(g)
TEEH g e —ThHY ., BEEINZ ¢ (=1,...,0) oD, LFOXTREN
2,

C
|CIj| |Qj|
I(q) = - ) 7 Xlog, 7 2
£ lal % Tal

B, T hrbE—2HETHRICTROME v X,
loga(1/3)=-1.58
logx(2/3)=-0.58
loga(3/4)=-0.42
loga(3/8)=-1.41
loga(5/8)=-0.68
logx(7/8)=-0.19

(2)
T hrbE—%2FHL, (1) OFEHRFAGENRRENEITEI NS Z b X,
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(1)
Suppose there are 80 patients, 40 of them (P1) are infected by disease D1, and the other 40 of them
(P2) are infected by disease D2.

In P1, related to the result of test T1, 30 patients have “+” and 10 patients have “-”.
In P2, related to the result of test T1, 10 patients have “+” and 30 patients have “-”.
In P1, related to the result of test T2, 20 patients have “+” and 20 patients have “-”.
In P2, related to the result of test T2, 40 patients have “+” and 0 patient has “—".

In this condition, calculate the information gain when each test being performed on all patients P
(=P1UP2) and solve which test makes the information larger.

Note that, when a set of patients p has test e whose results are 7; (i =1,..., m), the information gain
IG(p, e) is calculated as follows:

IG(p,e) = 1(p) — Z 1(p),

where p;is a set of patlents whose result of e is ;in p, n = |p| and n;= |pi|, and 1(g) is the entropy ofa
set of patients g. When ¢ is classified into g; (j =1,..., ¢) based on diseases, the entropy is expressed

as follows:
Clal, gl
I =_Z_fl il
D=7 251 %

Use the following values when calculating entropy.
log2(1/3)=-1.58
log»(2/3)=-0.58
log(3/4)=-0.42
log2(3/8)=-1.41
log2(5/8)=-0.68
loga(7/8)=-0.19

(2)

Explain entropy and state what the fact that “the information gain is large” of (1) means.
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FZEES (Number): E-1
20 1 7TERBHEBEEAEIORSN TS, BRIIBITADA~— b7 4 ¥ RERIZE
FTHUTFOI AL ZFTHA, BIWIZEZ R E 0,

RX~— p 742 FIZ, SNS, FinTech, >x 7 > 2T 2/ I =0 EDEER Y — E X )38
BB LRI > T s, 2L EPRERLEEHD 1 DL LT, 7T p74—24
DIFEPFEIT NG, 77> F 74 —AE0 5 5HIL, e REM TIPS, 2T
112 DDBLEING 7T > N T —ADEHEEELET S,
TT o N TG ADFE—DEH#EE LT, D

REZERDS, I TlE, [FHREIEDOBEDR « F—EX &k, I+ > M7
—2, Ty T g—A TV =g NN, BIER P T— 2T r— g
> E D E O LI 7T > N T =L TS (K1),
(Ths) 77w F 74 —ADF - DEFE LT, Av—F 73 0CFDEY—E X132

LTHEENSZEBb5,

ZEELDOEHTIERT

M) PERK 29 AERRIE (s B
M LEEMRS L0 (7Y P 7 —0HV) LDk

1. ZOXLTHERENTWAET T v F 7+ —LIZDOWNWT, TOEAKRHZ 2 25T,
ZIEIUTDONT 100 FLIN TR L 72 Z 0,

2. OEOIZF, TNENT Ty b7+ —Lb0DEFR (BEEM) 27T XHBADL, TNE
NIZSEDLNEEBEZLND L% 100 TLUNTES 2 I,
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Answer two questions about the quoted sentences below from the “White Paper of Information and
Communications in Japan 2017” on increasing usage of smartphone services in Japan.

“Various services including SNS, FinTech and sharing economy have emerged and been
increasingly used on smartphones. Factors behind the phenomenon include the presence
of platforms. Here, the two significances of online platforms are considered. (partly omissioned)

The first significance is that D

Here, the platforms are defined as common standards connecting communication networks and
applications when we divide ICT goods and services into devices, communication networks,
platforms, and applications.(Fig.1)

(partly excluded) The second significance is that @)

ER]

Not shown due to copyright

Fig.1. Comparison between vertically bundled and vertically unbundled with platforms.
Extracted from “White Paper of Information and Communications in Japan 2017”

1. Describe two examples of platforms as defined in the sentence above within 50 words each.

2. Parts D@ should be filled with sentences describing the significance of platforms. Provide
sentences suitable for (D@ within 100 words each.
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MREES (Number): E-2

I

PRk 2 9 EIROMBE BEBBREAFICZENLIFHIIEHL T, UTFORMICTNTER

TREUN,

ulll

11 1L U—72] OFBICELT, FTid—U— FHICEENDIEEELTITEV, 300
FLINTHB LZs S0,

%0 Bk
FAMBIMOLESY | FEREE DR L, T, A ORI, FE= 2 b O

12 MEAAEHROBEAMIT] B L THEESNDIFRIZONT, Fidd—V— FHIZEE
NDHEEEZT TV, 300 FLAN Tl L7 &y,

Xm0 pt
A DPERIEH, RTWORRSET, MO, FEOBK, FMICET 50
—/

R3 T8 4 WPEEER M) 2 KAMROBEMICHONT, T —U— REEICEEN 5SS
TRV, 300 FLAN TR L7 Z Wy,

Xm0 pk
ATHAER R Ry MERT, T TORROBE, FH~OKE, HREEOMIM, Societys.0

Answer questions about ICT-related topics mentioned in the “White Paper of Information and
Communications in Japan 2017 from the Ministry of Internal Affairs and Communications.

1. Describe applications of “Telework™ within 100 words using ALL the keywords listed below.

Keywords:
Expansion of labor force participation, Enhancement of labor productivity, employment
pattern,increasing of residential population, decreasing of fixed cost

2. Describe example cases of “anonymously processed personal information” within 100 words
using ALL the keywords listed below.

Keywords:
personal railway usage information, irreversible changed personal numbers, regional revitalization,
wiping out of anxiety, rules for usage

3. Describe the movement of the “4th Industrial Revolution” within 100 words using ALL the
keywords listed below.
Keywords

Artificial intelligence and robot technology, benefit of enhancement of IT, impact on employment,
elimination of information divide, Society5.0
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Suppose a situation in which a company tries to improve its factory, based on gathering and
analyzing factory machine data utilizing machine learning techniques. In this situation, the rights of
factory data and information such as learned parameters are protected as described in table 1 based
on the current Japanese legal system.
Explain how a company must take action, when it wants to protect some of its data and related
information in this context. Describe within 300 words one viewpoint which you have recognized as

appropriate.

Table 1. Rights protection policy of machine data and related information about machine learning
under current legal system (Japan)

Patent act

Copyright act

Unfair Competition
Prevention Act
(assume that factory
machine data and
related information are
subject of trade secret)

Data X Case dependent O
Learning program O O O
Learned parameters Case dependent Case dependent O

O: protected under related law,

X: not protected
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