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Right Inverse for Shift Operators

Take-Yuki NAGAO

1. INTRODUCTION

In this paper, we consider a shift operator S acting on an infinite dimensional
linear space, and describe the solutions of the equation (S — z)u = f. Let us first
be clear about what we mean by a shift operator. Let €2 be either N or Z, and K be
an algebraically closed field. We define (€2, K) to be the linear space of everywhere
defined mappings from Q into K. L(2,K) is the linear space of lists or sequences of
the form (f;);jcq with values in K.

In the former work, the author introduced the notion of hyperlists [1], which extends
the notion of lists in computer science. L(Q2,K) is a special case of a hyperlist. A shift
is a mapping {f;}; — {fj—r}; that is a commonly used operation in programming
languages. Our purpose is to understand the behavior of the shift, when acting on an
infinite list.

Given an integer k € Z, we consider the shift operator S : L(©2,K) — L(Q,K)
defined by

(1.1) (Sef); = fi—k, JEQ,

for any f € L(£2,K). By convention, we set fy = 0 if £ is undefined in . Clearly, we
have

(1.2) Se=(S1)*, S..=(S1)* EkeN.
The shift operator S, on L(£,K) can be classified into four classes:
(1) the identity operator (k =0 and Q = N,Z),
) the right shift operator (k > 0 and Q = N),

(2
(3) the left shift operator (k < 0 and 2 = N),
(4) and the rotation operator (k # 0 and 2 = Z).

The purpose of this paper is to propose a unified method to describe the solutions of
the equation (S — z)u = f for all these classes.

The shift operator Sy is one of the simplest non-trivial operators acting on the lists,
but not much is known about its spectral properties in the infinite dimensional case.
It is shown below that a right inverse can be constructed, which is expected to help
analyzing properties of shift operators.

2. SHIFT OPERATORS

We define the operator Py by P = SiS_k. The following lemma shows that Py is
a projection in L(Q, K).

Lemma 2.1. The following statements hold.

Date: 20 Sep., 2019.
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(1) If Q =N, then for any k € Z and j € N, we have
0 J<k

f; otherwise.

(Pef); = {

(2) If Q =1Z, then P, =1 for any k € Z.
Moreover, we have P? = Py, for any k € Z.

Remark that by Lemma 2.1 we have
SmS_—m =Pn, S_mSm =1, meN,
and hence S,, is invertible if Q = Z but not invertible if Q = N and m # 0.

Theorem 2.2. Assume either Q =N orQ =7. Letk € Z, z € K, and u, f € L(,K).
Consider the equation
(2.1) (Sk — 2)u = f.
(1) If k =0 and z = 1, then (2.1) is solvable if and only if f = 0. Any u is a
solution if f = 0.
(2) If k =0 and z # 1, then for any f, (2.1) has a unique solution u and v =
(1-2)7'f.
(8) If k > 0 and z = 0, then (2.1) is solvable if and only if f € Ran Sy and the
solution is given by u = S_f. The solution is unique if exists.
(4) If k < 0 and z = 0, then for any f, (2.1) has a solution u that satisfies
u=>S_rf+ g, where g € Ker Sy is arbitrary.
(5) If k £ 0 and z # 0, then for any f, (2.1) has a solution u. Explicit formulae
for the solutions are shown below:
(a) If Q@ =N and k > 0, then the solution u satisfies

1 .
(22) Umk+¢ = zim Uy — Z Zjilfjk_kg 5 m,é S N, O S g < ‘k‘,
JeN: 1<5<m
and
(2.3) w=—1t =012, k-1
z

The solution is unique in this case.
(b) If @ =N and k < 0, then the solution u satisfies

J=jkte
(24) Uemire = 2" | uet Y | mlEN, 0 L<k]
JEN: 0<j<m
where ug,u1, ..., uk—1 € K are arbitrary constants.

(c) If Q2 = Z, then the solution u satisfies (2.2) and (2.4) withug,uy, ..., Uk -1 €
K being arbitrary constants.

Proof. The statements (1) and (2) are obvious. Lemma 2.1 implies (3) and (4). We
now prove (5). The equation (2.1) can be written as

(25) Uj—f — ZU; = fj, je€ Q.
Pick arbitrary v, ¢ € Z with 0 < ¢ < |k| and set v, = 2"Upk+¢. (2.5) implies

(2.6) Vy1,0 — Ve = 2" furge
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Summing (2.6) over v = 1,2,...,m yields (2.2). If Q = N and z # 0, then the equation
(2.5) for 0 < j < k is equivalent to (2.3). It is readily verified that if u satisfies the
identities in (5a), then it solves (2.1). We have thus shown the statement (5a). Other
statements can be proved similarly. O

Let us summarize the consequences of Theorem 2.2 for each class.

Corollary 2.3 (Identity Operator). For Q =Z,N and z # 1, the following identities
hold.

Ker(Sy — 1) = L(Q,K), Ran(Sp — 1) =0,

Ker(Sy — z) =0, Ran(Sy — z) = L(2, K).

Corollary 2.4 (Right Shift Operator). Assume Q =N, k > 0 and z # 0. Then the
following identities hold.

Ker Sk = 0, Ran Sk = Ran Pk,
Ker(Sy — z) =0, Ran(Sy — z) = L(2,K).

Corollary 2.5 (Left Shift and Rotation Operator). Assume either @ =N and k < 0
or Q=17 and k # 0. Then, for any z # 0, the following identities hold.

Ker S, = Ran(l — P_j), RanSy =L(Q,K),
k| —1
Ker(S, — z) = Z u;&(2) s uo,un, .. upp -1 € Ko, Ran(Sk — 2) = L(Q,K),
§=0
where £;(z) € L(Q,K) for j = 0,1,...,|k| — 1 is the eigenfunction of Si associated
with eigenvalue z given by

(&5(2)) _ e = 2005, meQ, LEN, 0 <L <[k
{&;(2)}; is a basis for Ker(Sy — z).

3. RIGHT INVERSE

We now derive a representation of the solutions of (2.1). Suppose z # 0 and k # 0.
We observe that Sy — z is surjective. It follows that the equation (2.1) is solvable for
u. The solution is unique for the right shift operator, but not for the left shift and
rotation operator due to |k|-dimensional kernel Ker(Sy — z).

Let us construct a right inverse Ry (z) for Sy — z. Suppose (k, z) # (0,0). We define
the operator Ry (z) : L(R2,K) — L(©,K) by

1 e i
(3.1) (Ri(2) ) pmpre = o [k >0 and Q = N] =T an,jzj Yfirre |
JEL
forme Q, £ €N, 0<?< |k|, where the coefficient 7,, ; is defined by
Nmj=m<j<0—[1<5<m]

For any predicate P, we set [P] = 1 if P is true, and [P] = 0 otherwise. Direct
computation shows the following formulae:

(3.2) Nm—14 = NMm.j = Ojms  Mmjt1 = Mg = [M 7 0](jm — Jj0)-
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Finally, we set Ry (0)f = S_i.f for k € Z, and Ro(2)f = (1—2)7Lf for z # 1. We leave
Ry(z) undefined for z = 1. The following result can be proved by using the definition
of Ri(z) and (3.2).

Theorem 3.1. Suppose (k,z) # (0,1). Then Ry(z) is a right inverse for Si — z.
Namely, we have

(Sk—2)Ri(2)f = f, [ eL(Q,K).
4. CONCLUDING REMARKS

We now discuss the commutativity of S, and the right inverse Ry (z). To this end,
let us now briefly show some general properties of a right inverse. Suppose that S is
an everywhere defined linear operator on a K-linear space X. We assume that a right
inverse R : X — X for S exists and that R is everywhere defined. Then we have
SR =1. Set @ = RS. Then @ is an everywhere defined linear operator on X. Note
that Q is a projection, viz. Q% = Q. We write @ = 1 — Q. Q is a projection as well.
Observe that SQ = S and hence SQ = 0. It is readily verified that Ker § = Ran Q.
We refer to @@ as the projection associated with the right inverse R. It is easy to see
that S and R commutes if and only if Ker § = 0.

We now return to the case of the shift operator Si. Set Qi(z) = Rk (2)(Sk — 2).
Let u be a solution to (2.1). Then Qx(z)u = Ri(z)f, and hence we can write

u = Qr(2)u+ Ri(2)f.
This means that spectral properties of S; can be analyzed through the right inverse
operator.

In addition, the discussion above on the commutativity indicates that S, commutes
with Ry(z) for the identity and the right shift operator, so Ri(z) is the inverse of
S — z. This is not the case for the left shift and the rotation operator. In the case
of the left shift and the rotation, we cannot modify Ry (z) by adding a linear operator
Ay (z), in such a way that Ry(z) + Ag(2) is an inverse of Sy, — z, since Ker(Sy — z) is
non-trivial.

As we have seen above, shift operators are quite simple in definition, but the spectral
properties are rather complicated in the infinite dimensional case. It is still an open
question to elucidate spectral properties of the shift operators. For example, it is not
known whether an invariant subspace decomposition for shift operators is possible or
not.
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Take-Yuki NAGAO: Right Inverse for Shift Operators

— Abstract —

A representation of the solution of the inhomogeneous equation is presented, regarding
shift operators acting on an infinite dimensional linear space. A unified formulation
is proposed to include the identity, right shift, left shift, and rotation operators. An
explicit formula is derived for computing a right inverse of the shift operators at all
spectral parameters.
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2 EAE B ORI B
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BbhiZ

FCBHIC

HBEATHEDETH S A X1 X (United Kingdom, LT Tit [HEATE] &£ 1FEd) Tl
H e EMITEE (KF) - BiEb - ERE2OKS e GEXICBIT5EE (King in
Parliament)) I2$ 5%, o &b, BUAMARTHIEIERICHS L shY, Zofgic, EHER
W& o TR SNERE THR S NS EREEDFER RSB 2 Ich b, 72, W
12D 1911 4E J OF 1949 4E DA (Parliament Act) 12 & o THERBEDBERLATHET. L T W
b TNOLEET 2L, HMREHRBESTHICHEMZ AR (eligibility to stand for
election) “AEHO BN B, MNFEDLNEVHA LWV ZLiFA FY ZORERFEHNC
Lo THREMICERELMEL 25,

4 ¥ 2 CHEREHEBEZOGFEMY (candidate) ® & 7% 512134 (nomination) X
BN S, ZLT, BEAEINLHICE, OBEME L L L7002 ER S
ORI EM 2T 8, OIS & &b 20072 L TE R S 2 WiHBIES (K
BHEH) A LW ENBETH L, INOOFEZRWEMHRITMZ, O HEZ EE
I (returning officer) IR L CZHEINL 2 &Y, @HEE4 500 F ¥ FE2MAT 5

(1) A. V. Dicey, Introduction to the Study of the Law of the Constitution (10th ed., Macmillan, 1959) pp. 429-
431 (A-V - 54 ¥v— (FEEC=HEHIN) [FEEH) (FERERE, 1983 4) 405-407 H, 72721, FR
FIEIROFRTH 5).

(2) [MEwfigats) & T4 M (right to stand for election) | & bIFENSB, %B, A FVALHAEL T
WhHI—Ty S AMESGHOE—HEET 35 [HHEROHEN] 2HE L TBY, FEIMERMEL LHEHTS
HEFIOB ) 2R L TV B Z L 3 — 1 v S NERHIFT OFHINC X ) #ESL LT W5 (Zdanoka v. Latvia [GC),
no. 58278/00, judgment of 16 March 2006 at [102]; Mathieu-Mohin and Clerfayt v. Belgium, no. 9267/81,
judgment of 2 March 1987 at [511).

(3) A XY ADOEEETIIRINL T2 ODOBEMEMEITAET 5. H—205 1983 FEERICED 118A O EHKT 5
BHETH Do TNITERZETEH OBB A E BT SN LB 2 W\EICT 5720 O 5 NHET
HY, HLEFTHBERBEIEHIBN & BRT L2 BEMEMESTH L, 2L T, HENDSOBEMEMET
HbH (FEHE TRETREOBRSHE (Z)] #ERH 53555 (2004 4F) 10-11 ESH), KFRTHS B
WEIL BEOE®RTH L,



THBEALE £57% #2% (2019411 H)

CELLETHDHY, PULEoO~DF LTz Lgs, B oa s EAIc ko vt
Tz 0L A dh, BEMAKIEGEE L TRAREREING, 20 L) LEmME
BT 208 E LT, B0, BB ERICHT 2 E408 Tl EREE
TdH 5 1983 4EERACFE D (Representation of the People Act 1983, LLF Tl [1983 42 ]
ET5) THRESKTWADLITTIELL, LA 1983 HEELDS DK~ gk aE s -
O—TEDLNTVLEIENEMTE S, SO LT, EEHE GREGEHK) OB
1983 4EH: 1 £ THIR EN TV ED LI TH S Y, HE oM E LT, HHWES
PEEIHETLILTHD, TON, EEMOHBWERIOHIRH P& 21 THydk

DE, OREMATE XEFATE THIEH %2 217 T 5 4E I 3EDNOE, OFHOHE
WD ERHAHEBEIC AR L T b E, OEEFEHRE TH 5205, BHEEHE OB EE,
BT 25X, RILTSOHFELTWS, TDZ &L, BEHEICOVTITEEALD
LEWVIEERTE T AW RKO LN TSI EEZRL TS, FE=0FFHE LT, FEi3MHE
WEBKZNAREED TV L DI TIE AL, BEREEGEEOREHENEZED S &) X
W oTWh, ZORE, % (OLiEg) OB CRHEEROFEENELEI TS Z
ixmn?,

PDlEd X9 a0 — 1 id 300 E ISR SELZ @B U THRELTE Y,
bokd, FOHRIZIIBARLAEKICHEHE LEWEEZ ONAAGH LI DL FEE LT, 1997
ISR L7 L T e LR, 20 X9 RV — V&2 BIE L TREEER 2T S
BERROND, Z2TARREIL, 4F) 2B 2 EREHEBROBEHEEKICHET S
WAEDBN 2 58T L, BEMEEERED L I IR L7z0h, ZhidED X9 ZEHIZ3E
DVWTWBDY, Tz, BEHMBEEERDOIERIAT 5 EHRLRENEIITTH 50 %W
ST B, 4 F) A0 ESHT S E1E, HATHEMZEEHROMBELMET B
MOPDORBEEG-255DEEZ b,

DUF T, BB ERs oM B L NSRS 2 EEOBMZ 5 L, Thb
R FE 2 CTHEMEEEDOIEGECDH 2 EMHRT 5o MBIHEMEEEOEL D %K

(4) TBELFIIIBEMERANOEE R R OET 2508 L 20 ud % o v (1983 4EERAMAEKEMAI 1B 6) o
HETLIGAICIEGEONE T A2BEAZREL72), #PE (Independent) X KT L& BT
&% (FH6 RU6A). Tz, FRAEITIIIRES (proposer) K UEFHE (seconder) &% 1 ZDEH L,
CNEFEET 2 3UDBELNPLIETHY), INLETOBRLAVVHEMT S EEX OB ALBIIEHIN
TRz sz (FABAI7) . 28, BAHEEHET L2012, BEHERAOLHFICLLHAED LE
L% b (1 ADFEA (witness) d ), T OFEEIZIE, HAEHT 1975 EHEREERHAEEOBE 2R L,
FORBERICEY L EVWEHELTWAEDESZER L 2T LS % (FAHA8),

(5) 1983 AELEMIAI 1 BIAI 9, 7 d, MELEIIMBEME DORENEBTEED 20 550 1ITEL 2 h o A 11X 3N
ENnaAs (MHAIS3), ZRLUANOEEITRESNS,

(6) BEMEOEMIEX, OBBEALBICEHINTVWE L, OWBIEM (KEFH) IZEM4Lanw2E, OH
O (EBHRITANVTS v FNERERTH S Z L), @FE#R 18HUE) TH5 (1983415 (1)),
%B, DTV TIZ 1983 EEDNOFEHTHED LN TV D,

(7) BICTHBOBELICHE LT A BB L2 L LT, IBHOERTIRERMEERK 2723 2B OFENE
ZEHNE LTiTbhd, YBBOBBFRICE Y MEIERE SN2, BRENBOFHEICL ) HERE
BHHBEENLEPOVT NI TH UL ENS (R Blackburn, The Electoral System in Britain (Macmillan,
1995) p. 159)

(8) See, C. Morris, Parliamentary Elections, Representation and the Law (Hart Publishing, 2012) pp. 52-56.
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OLFEmEe) LiFs, B, AREIEREEERBOBEHEEHEEZ O T 5720,
BB DB Z BRSOV TR b WY,

1 REBEBEROBEBHNEH
BRI E B OB EII T MEDPTH D, $hbb, FmEt L FEEEETH 5,

(1) &

BEHZE L AHICZIBULETRITNIE R S 2w (2006 4F #2855 ¥ 7 (Electoral
Administration Act 2006) 17 5% (1))o ZHIUZEZBMEIM G SN LEMEF L TH S, o
Ed, BRWICHS L, BEERK L EFEOEREMRIETRL LR EZITTE,
¥4, 1695 FEEA#EL Y (Parliamentary Elections Act 1695) 7 SedsEfili &k & 8L
SRR OB N % 21 ik L 20 72" SHDIRE 21 i & v ) ER B DR M Sz,
1969 £E V2B NAEHGAT 21 20 B 18 MICHI & FIF SNz DIV EREBHEER D 18 & o
720 L TAD, BMHEEROEREFIZ 2L FEOT F L SN,

COM, ERBEHOA—FEZFT S EMIE, BATHEBH LAY EREZRET LD
18IZHE N ICRIDIPOBRBARTH ST L, WEREL2 HEIWIC —F 3T 50E X
B, TAVAGREDI ) IEMBENPR > TWHELEFEET LI L, EMEMET]E
T CHBEBHEOEIPWINT L IXEZ NV S, BIBRELTOF Y 7% 18~
0/MEVI)EETHBETAIEZLGHIFTIFIEAEVREVL, BREZTD LD G liE%
BT E LCART AWML B AL AW e 2 TELEY,

T, FEMEGOA—REZHRHUTL2EBLAENTH Y, BHEEKOEREZIKLT S
5 Z LB NORERO HHRBSE BRI E 2 LT 2BOBRROHHAIER TS DT
HHTL, I8BWOLEHICHRELTOELZHbLELZIENTEL L, BWHBHFLAX
VOBEETIEREGOE TIFICL VEHEOMBIES L 2D, THIIBERIZE 5T
bR E DI ERERERLEY, 7, EREMNIEOE—AF TH S R. Blackburn
X 1995 SFDOEFICE T, REBEHHTAEIEHAMLFEIEZ T 52X THD,
72 21605 EDERICE o THEMBLE LT ERZMEINTVEEN o721 ALETT
Holz LTH, IEYLEELEEORPI;E T TZNIEESE T O ANOAL YL LG TH
L, ZOLET, 2 THURLTVEEANHLHIE (ZDOZ L2 IR D T T
B EFED I IR SNIALDPFEETH I EERBT D), FRHEHLTRETLII LA

(9) HFREICOVTIE, 1972 SEH T BFE: (Local Government Act 1972) DEDIC & ) FERERFHEBEE L X
B8 M4 L TCwb (H F. Rawlings, Law and the Electoral Process (Sweet & Maxwell, 1988) p.
109),

(10) EHEMUIZHAEZB LT R LETHE I EDRERENTV, ok b, EEIIIRERERD
Ao [BREE (connivance) ] 12X D 21 &Iz WEERESHA L LCIHEH L7-%61238% 5 (P. Norton,

“The Qualifying Age for Candidature in British Elections” [1980] P.L. 55, P. 55; Blackburn, supra note 7,
pp. 167-168) o
(11) Norton, ibid., pp. 64-66; Blackburn, ibid., pp. 168-169.
(12) Norton, ibid., pp. 66-72.
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DORBEIROKLFENH LT R EXFERH LoD, 21K e VI ERMEMIZRETH D 18IS
FIETWFaR&Z L, F/2, BENI L ZBMEOBINZ EPERCHHTRETRNE
LEFHELTWE Y,

O L) IERMBEMEOAR IOV TIRBERMRTH - 7245, mHMITIE 2006 452
BRI X o THEMEEH 1S RICBIE TIFo Nz, FIRIC, FHEX BERHEEkL 21
WL ED TV, ThbH 1695 FEESER DT 5, 1707 4E:E% 2 (Election Act
1707), 18234k # % (7 4 V7 ~ F) {# (Parliamentary Elections (Ireland)Act
1823) 74 %% BElE L7z (174 (7)o 29 LT, BEDAL T A TIIFEHIH B & BN
DEREMAIIZ 18 L o T b,

(2) EzE

BERHEE AT TEOEZELZAE LTV RITUE R b v, ok d, HITEST
FOERTHEWEICOHEHEZEREZED TS, Thbb, TA LT v FILMEEER L &
#FR (Commonwealth) TRIZHBEHBZERIROOLNTVWEDOTH S (2006 444
184 (1))o 72721, IR OYE, ETOFRIHEMEEKI DO SN L DT
L, TE¥2 AT AEMERTR (qualifying Commonwealth citizen) |, 3% b b,
1971 4 A E4E B (Immigration Act 1971) O FCTHEATENCAE X IZEE T 5DI2H#
W2LEE LeWEIEMEEEI RO 5N D (2006 4FEEEHHE: 18 5 (2)), B 512,
HEFEENICERET M COIEBIBRICEER T 2HF) 28 LT EEFHRTRIT
NI o, 2OV—IVOREKIZ, BERFEERIRD LN S IR % #EE OMmHdh
CEGTENTEGT2HMNZ A LT HECRET 228 12H 0 ", HAIRERICH
AEENEELZASEET LI ERDOLNTVE EE R b,

2 REHEEBEROHBHRS

TR B AT HA T D 5 DI, BRI IBHEDN DL TH bo BUEDTBIYE
RIRO & ICEATE Y, $4bh, OFH, O Ofkki#kE OLBREFE
GO EF, ©BBATAIULEFITHICL DAL Lo72¥, ORHEFRTHIEL 2o /2H,
@ 1EZBR LMWL T 2H (ZHHE), THb, LTFTIE, IhbOMHBIHE
2R R T <o 2B, 7L T7BHELIRE, HBIEFOROPIERZBIEZZT,
WZIZBEIE SN2 E M AFAET 2205, P TRENSIZOWTHH I -

(13) Blackburn, supra note 7, pp. 169-170.

(14) Explanatory Notes: Electoral Administration Act at [111].

(15) See, Sir D. Natzler KCB, M. Hutton, M. Hamlyn, C. Lee, C. Mawson, K. Lawrence, C. Poyser & E. Samson (eds.),
Erskine May’s Treatise on The Law, Privileges, Proceedings and Usage of Parliament (25th ed., LexisNexis,
2019) pp. 29-41; A. W. Bradley, K. D. Ewing & C. J. S. Knight, Constitutional & Administrative Law (17th ed,
Pearson, 2018) pp. 174-177; Electoral Commission, UK Parliamentary general election: Guidance for candidates
and agents Partl of 6-Can you stand for election? (2018).
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(1) =i

MBS TR X911, BEHFZISEULETRITINER S 2w, HIZEZIE, 187%
WCELTOWARWHERBEMEEL 25 EHRTE RV, 2006 FEBEB 175 (1) 1%, #
WL LTHRASNZHIZIBRIGEL TWAITHIZFRE#HEOGKREHET S L ED
TBEY, THIZEID IRIEL TV AVWEDEHEBERLGEINTVWES, A FYAT
B E LTHEHT 57201 H 2 REORAMEIDLE L SNTBY, ZORHEZ#E
BAEES18 M, THDLERAERE XN TV Y, Zo7-0, REELOEMEERL
BEEN D,

(2) EgE

MWEINZFEREERARESNS, HIZaEy - u—dFTA XY ZEE (British
subjects) D ADVHEME B ZHROOLNTBY, T ON— )V EAHkARDE (Act of
Settlement (1700)) 34 CTEEFALL 2", 72721, 2006 4FBESHE 184 (1) 37
ANT v FEAEOERKE &R EZH T 5 WEER T RIIEEABRARLE 3 FZ#EHL 2vwE
EDTEBY, INHDOFIIOWTIRBEMEBEERIRD LN TS, D0, FHiEERK
ZBs HEA] ik, SE5FEOER, 74 VT Y FHIEORER, EKE2hHT 535
HITROVWTNIZDHB L2 WELEKRT 5, 28, 201949 HBI7E, S Rhn A =
A XV REBRNT 527 EFEIET %0 bo s d, EEEEOERTARWEICE CHRMAH
B ARG 2BV O FET 2 (k).

Q) EikbEE

POTIIEIEY - B—DL—VIZEY), BTORKRPBEMBEEREZGTESIN TV, &
Dz, FEREEEICRLZLEZLEGEBICE ST, TONV—VIZEKRREETH -2,
T FFE LT, Anthony Neil Wedgwood Benn (#%® Tony Benn) 23 % 355
#7238 5", Bristol South East 3%8[X % o Jif KB B Td - 72 Benn &, 1960 4E 11
H17 BIZEETH A2 XBOWXE ZIFTEFDOBA (Viscount Stansgate) Z A L7z, &
MICE DV HERBEREOBK 2 L2720, 1961 4E5 H 4 HICHIJGBE D FE S iz,
Benn 2fEfliE & L TOEREZROTWZIZH2rbodvmailL, 'L, ZNITH
L, %EL7ZBEMED S BEFRDIVIBEINT-OTH 5, BEFHITX, ZHOLH %K
A L7c BT, B2k L7% 5 I ERERBEROBMEERIHEI NS Z L 2R
LTwa ", #iii& LT, Benn @Y I3MR & Shiz,

BRI TOMILE, Benn B OBEL WHEICT 2 EFEZHIET 5 72DIRAENT
GBI L, Z4d 1963 FEE %% (Peerage Act 1963) 2K L7zo [RIEIZBAL 2k L7
H RO RAT 20 S 127 AN —RBE ) TOBAMKEL ROz, FEOHIEICED,
BB 2 KHET 5 2 L CHEMHEERIRBO SN0 THH Y,

(16) Morris, supra note 8, p. 43.

(17) Blackburn, supra note 7, p. 160.

(18) In re Parliamentary Election for Bristol South East [1964] 2 QB. 257.
(19) Ibid., p. 288.
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ZO%, TUVTHEMETCTHED SN BERGEO—RE L CTHREDOHEHBEER DIBIES
Nize $4bb, BUFix, MEEEK (hereditary peer) IZOWTHEHEREREE LTHOE
HERLIELMDDIZ, BVRELZ L2 THIMRGHRE BRSO RS L EHEEk %t
BOLERRELDTHSHD, 21T 1999 4EE KB (House of Lords Act 1999)
3FRICED, BIRBEICEE 2 Fi- 2 Wit B R EOBEHEERIROONDIZES T2 7272
L, BRI HRERORTE LT RFEIRIN20D, Ths2 505
RIZOWTIIB X X BEMBAEEDRBESNS, bord, 2014 FEKRFELHE: (House
of Lords Reform Act 2014) 12X ) BIEFHEE Z M2 2 LA REIC2 ), HIEPEICEE
5% A9 5 R R R S B H PR AL SR R PE ek B BB O flE B SR ON D 45 4)).
T/, —fUHEE (Life Peer) 3REOEBEIEHEE & 7% 525, 2014 £ H EFCHE BRI —
BRICHBEH IN 720, EICHED X BEPGRE 2 FR L 725612030103 0 aiE Er
PiRoohsd 45 (5). Tho DM, 2015 FE KR (B Kk OE#KELR) 3 (House
of Lords (Expulsion and Suspension) Act 2015) Z&ED X Ekbih» SRa S EikIC
DIEMIEERSRDO SN S,

DED XS, 2o TRAEMMICEE SN TV HRIKOBEMABK TH 5205, BETIE
HIRBEICRERE 26 L2 WA EIE LTl b5,

(4) AHEREE

—EDORBIHFL TV L HIBEMEERIETESND, BRI A8 1975 F R
Begks# 2 (House of Commons Disqualification Act 1975, LT i 1975 4E3:] & 3
YY) TEOOLNTWD, TON—)Vid, BRI 17 R BEATE 2 & oty
MEMRTAZEZHNE L THEL, T2bL, BLEOEEIGERBE L 25 2 L THRER
HPEEOHH FICEINDEDEF CHODH 5720 TDDITK A gL BEEIMES L
7ehs, 20 HACICE ) BRBENBIBIAEE T 5 % EBIGHBRENRKE (BT 5L, 20k
IR EBE LWV —VDBFIE L2 2 2R, SRGENMFAE L L ICX RELL &
U727z, 1957 SRSV — VS HRO LEEAN EHEA S, B 1975 4RI BT ol g~
YES2DOTHAY, BAETIE, OFRBER&ZHEOMVMELHEET L LM, @
KBEONWNEZMRTH2 2L, T4abb, EAPRELZHEMT AL TABENEDLND
DEBIETAZEBEELHWO 1D o TH Y, BHE 4 CBURN D
ENDLRHEDREPED HNT VDL, 1975 FFEICI DV RIELE L RBIILUTOLH I

(20) %3, Benn ZFEIC K 2R OBIIRFEE TH D, £ LT, 19634 8 H 20 ICHHlE S M -fli/GERETUHE L,
MERPEER & LT L7,

(21) Modernising Parliament Reforming the House of Lords (Cm. 4183, 1999), ch. 5, para. 15.

(22) 2D H H 90 EF I MBHEEOFASHRES N, 2EF IOV TIIMEBRE (Earl Marshal) & RiEfk
H (Lord Great Chamberlain) THEZE SN TWwb,

(23) Blackburn, supra note 7, p. 170.

(24) O. Gay, Disqualification for membership of House of Commons (House of Commons Library, Commons
Briefing papers SN03221, 2004) pp. 2-3. 7% 3, Bradley 5, ABHEFHE OEMEBERHAEOMRALE L T,
OFHRCHET 5 2 L oW A N, ONFEMMH (patronage) Dk, @M LoFFOMmEL WS 3
DEZFFTA (Bradley et al., supra note 15, p. 176) o
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HIRbEE B IR & 2 B

@ FHHE 1% (1) (@) BARMITKRKE L 72 2 FHE I 18 TEICHE I T
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Who 72720, FWMTEER AR KB ALEDLNTVWS 25 (1))

@ FEHFEoEL 1456 1) (),

® EHOEZE 15 1) (D).

©®© FHEBROTTANT ¥ FUSMOTEHFORER (145 (1) (e). B, »OTiE
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Act 2000) 152K, BEAFEERDRD bz,

@ WA DL OEMIICHEENTVUEABIHEFELTWEE 145 (1) ).
MHASE D B A 3D TILHMPHIC A TS, B, FILOWABPARINS &,
JiE BB D PLig & TR % B4 (Order in Council) (2 X ) FHNIZEME NS 55 (1)),
bold, BEHBEKEL V) EHKLBIGMEFR OFEI A C L HH O N BHEFH I
FATYD ZENORHR, ZN0 [RHBECAENZILE | TITbRTWwb 0TI
i & ORCHIADTEET 5P

P ED X2, ABOMEMERZ - 5HEE LT L ORBIERE I EME G5 %

BESINTNVD, 7272L, IhbHnH b, OTAKEREOBEMBEERIRHMICHESINT
WaE, T, O©OTHEDEFEICE CTREMEERZZD TV HIZOWTIIRELZ KD
LR b (Hhik).

(5) WEE
B FNEARERBEEHTIE WD, 22720, A V79V F, Y=V ARPIET A
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TR 427 5 (1) 12 & 0 BHFTH O WO 2 2 OYLE % 20 728 O E BT
EEN5S,

(6) BHRITARIIBHTATHFEIC k- 1F
BETO LA EDHR, SRMICITEY - 0 —RhlEd 2l U TRIE S 5E

(25) Blackburn, supra note 7, p. 174.
(26) Electoral Commission, UK Parliamentary general election: Guidance for candidates and agents Part 1 of 6 -
Can you stand for election? (2018) at [1.8].
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(33) Davydov and Others v. Russia, no. 75947/11, judgment of 30 May 2017 at [286]. ¥ 7=, fifli& &H& IR L
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October 2004 at [57]),

(34) Blackburn, supra note 7, p. 185.
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REZEBIENZHHTRETHEOI LR ERLAY,

RIS, 2001 4R IR R (B B FAEBE L) P (House of Commons (Removal
of Clergy Disqualification) Act 2001) A3l & N7zZ LI2X D, HREOEMEAERK T T
ELTWLaEENEIEE N (14 (3) (b),MHI2) ., 2951 T, ERETHLILD
AEBHIZBEMEERDIBEINDE LI R Lol SRENICIIETORERE B
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(36) Ibid., pp. 186-188. See also, O. Gay, The House of Commons (Removal of Clergy Disqualification) Bill (House
of Commons Library, Commons Briefing papers RP01-11, 2001) pp. 89.
(37) In re MacManaway and In re The House of Commons (Clergy Disqualification) Act 1801 [1951] A.C. 161
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(38) Blackburn, supra note 7, pp. 193-196.
(39) Ibid., pp. 196-197.
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(44) Blackburn, supra note 7, pp. 163-164.
(45) Morris, supra note 8, p. 44.
(46) Ibid., p. 51.
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My hobby is traveling by motorbike.

BE2AGAR—VERERDES BT DTTH?
Why did you start shooting sports?
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When | started at the University of Vermont, | wanted
to try a new sport. Competitive shooting looked fun.
Last year, | also began ballroom dancing.
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Thank you!

I understand very well.
You are stated to Dance.
Is Dance have contest?
and, what is "ballroom"?
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7c. This is . | always wanted to try shooting
sometimes. Pistol team's training time is on Saturday
morning for this semester. I'm free on Saturday
morning, so | joined the team.
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B4 filiEid © T T4 7 Hello everyone! My computer is
acting up so sorry if the comment is short. Your English is so
beautiful! It's so good that you all are so confident speaking,
it's very important! | get nervous sometimes. Next spring |
will be going to B8 University, | really hope to meet you
alll B, why do you want to work in airports? Its very
interesting! ", happy birthday! | hope you got to eat lots
of cake. It's so cool that your family owns a Chinese
restaurant, Is your family Chinese? Which do you like better,
Japanese or Chinese food? Chinese food is one of my
favorite types of food. S, | like anime too! Have you
ever seen any American anime? My favorite is Avatar. |
watched it a lot as a kid. (I still really like it]) S5, it's so
cool that you're from Kyoto! I've wanted to visit there for a
long time. How is it different from Chiba? “w | do you like
Chiba University? Do you know what you want to do after
college? If not that's okay! The future can be scary

i , for A d too &
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@. B Thank you for your reply!
— is also very ifules When | come
to WS University | also want to meet and talk to you'
I will eat lots of cake! | ially love the berries
on the cake. & Does % have a favorite cake?

My family is Japanese. In Japan, Chinese food is called
"chukaryouri'. Because it is a dish arranged to fit the
Japanese mouth!! If you have the chance, please come
to eat!!
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é%a: (4c) TUE, THHOHEH THZ—REWMS ZIREHR L D DEIREV] v
AR ER [HODPEHEIZS > TOWZRHE] oML 5o Twnwa 2 &8
ﬁ.fkﬂé (4d) ozINHZ, BHhDAIa=Fr—ary2E=5Y)7LTEBY, 7
L ESE TR UL AEEDS T CliE—BIL TE LW EPHRETETWb, 72 (de) T
EH LW E 57 2 L D EELEY, [H5BOBEBlE, MHEoOMBOML) %
IhlL7] Zea E%&%U‘f’of EIRRTEBY, RLIZOWTO R 7 BAIN RO &
PERETE TS, B, TOFFRZFOWHVRY TEIRIL7zaIa=r—v 3 »iIZi
filtiL & TV e Do 7275, ;ﬂﬂii‘bﬂ%Ki)‘ﬂ 3227 —Ya VIS RWIER NS -
Tl EZ N5,

(4) }LYEY LAR— b @ I TORIARER - iz

a. It was a valuable experience that I was able to improve my skills to communicate
with other people by communicating about American cultures and traditions. I
was very happy when I made myself understood by my partners despite my poor
grammar. People who interacted with me liked Japan very much and we had
things in common. They liked ramen very much and I like ramen very much.
This made me feel very close to them. (J; A2; 3LFELVXVDBIEH D)

b. 7AV AL auyE7ONEERRLTRIRT ALV II=ar—arvight
VA=Y IHDPREEC EL7Z2OTERVWREE LT Lz TAVIDNEE DR
T Kyle AL Joe SALBFETXLIZOWTR, 72X IZDOWT, £ L TR
GZEBHZE L CREHET A EDMHK, EFHELHAETHL T NEDTHEE—D
—DODEKREZIMLTCHARL LWL LEDLETHRET LI LKL -D, 204
RELLFOTINN A=V IR ER LR > TELZOTIERVR LKL, F-HS
DAY—=F 7 FRELRTEDD T ITVHNIHRLEEMNL L) Iz LKL
720T [] L TCHRWKIRTHo7c L B E Lz, (C Al-A2)

c. ﬂ\@&bm“(@%; EFARIZ) L2 OL K HES TR I L 0WD, Tz
AB7OICEFTELFICEHS TICEH TR L TALYVER LR E2FIHT 5 2 LK
$72, L ] /IZ%'&' REBE i TilHIXEEITH UL TCHHREEZEL U
b2, ROBETH L {Ebs L)1 mﬁkmw%%WOﬁoféfﬁﬁ
L72cEmma EADOHRBOEHTHLEARVDOEENTTCEEEROEELL
ARV PMebofz b BEIL, [L] CORRIILZL DI L 2FRRETOID o f:o
BIZ X, ROV —7T? Emma £ A, Harry SAEDR VY THolor v 7
AFXE YT EOHRICIERVIE, BICHARME O A 7 = R bR &b EB
WKEOEDOANDFETH LAy PRALREOBARTHNS L) 2 —HWLHE]RT
%<, ZOEAZRLE LMD ZIERPDNZDTETHHZRIIFRIRT VY
DTHo7z. (D; Al-A2)

d Rtz LTw37Z20CTHR{HIDII 2= r—2a AP LA LTV LE072L#P%k
DB 2R Ko THEEKL 72 [.] BRI THWIZ L% share L7z [B, ] X
LIEHNCIE) HE LT H LD, ZOPTHIHFELIY vy IIZANRT VIO
Iy ki )‘f_o T0p1c3 TlX, HARTIZZ —K > OFHBIBRIZ—HZ23T 2 ) 1 TlEA




I ECE « JRR R B M scie 2 il & L7227 5 A WSS L5

MTHMZ B E Vo ENEND EIF, L2 L, RiEMHFDO Emma & “It is only
mania to do such a thing” EFWV~=T7FERBL TN, 2FD, vy a3
FANEETCaAIa=r—Ta Pk XN LA, (G Al-A2)

e. Through conversations with American friends, I learned a lot about American

culture that I didn't know. It was very interesting to see that I used to think that
Americans love to eat burgers, but in fact, they also like Mexican food, French
food, Asian food, etc. This made me realize the importance of understanding
different cultures. [---] As I mentioned earlier about Americans eating burgers,
through this program, I broke the stereotype I had about American food. I also
learned about the diversity of American food culture. .. This is also a very
important point I learned through this program: breaking my own understanding
of things.(K; B2; #i# L XV OIEIED D )

WHEY)VR— 2R D L, 155 0RALLRMAEERZ, [RWERZ-7] Lwv)ax
YIRS REGNHR, BRALRFORDOIEL o T2 D505,

ZIT, Byftaza=sr—va VICBELT bR 72] D EDBEVWROEIZER
L7 (4c)~(4e) ICHEH LV, 29 LR ED, EBEO GEREE®) Lok
PHEL DI, KIEKTHBLLNVOFEN (21, £1) BSLEZEEbLNSL, RIZHE
FEOREMHAT AT Y 27 FTHNE, BMBE KDL, Z0X) ¥V 2HELDE
Loz 2h 9, FOEWRT, A7uyzy bToO [SiEMH] 3, BHEOE WAL

EFEAEHE DRI T 5 E L LA RO LDICH L L EZ b5,

WL RZI21L, R EFiEIUETH 5, Cultura & v Bk 7o
TIATIE, COEZHTEHEBRELT, BEWIC §%ﬁ5:§%xmﬁﬁﬁén1wéo
ZFITIE, BEECTEX, HESHETIHD, LWIETRY EMTbhb, HOOREE
Ex%%ﬂ“ = (A ) tI_JHiL ﬂuunﬁ%ﬁ‘ib‘ﬁiﬁﬁ‘ﬂg@{ Ty b V) Fﬂ
BNICHESETOTY Ny MIdE T EE2Z5NTwS (Chun, 2014), 29 L7
EERDLSEICLT, “SEAHOWRELEZMRE LT En,

WIRIZ, B0 [TEhhoiz]l T (b)) FRHEZLRTTWLIRYED Z (5) ITH#
9 5. (5a) & THHDOWEFEIGE L2 - Bbolz] EVIRBEATE, RHNEYLEL
D7=2h, SORENL, HETHZDLLNVTIEZWE W) FHEEZWICBRRTWS, 52
Bs, GEE - CEOARROM TH ML N (AI-A2) OBIMENLL, [FnlznwZ eps
frbof] ELTH, [H9FLMELZLIFTER V] (Bb), [HTIMEZS>TVLDN
MERNRV] Be) LU LDITURTH S, (5c) OBMETIX, (4b) OBINHC &
FRRICHARGEE DA LRV BELEE W2 L) DD R 5, TNATEDLONR
7Ty FOFIETIEH LD, FORETRAPE II 2= —2 3 VZiZovnTwiF
BTWEWI) BERDEUTH S,

(5) IEHEY LAR— b  REIIIHT 2R
a. TAYDOFELOEEAHE a0y T OMNEOFAELRR L Thbhrs722 213,
ENETTVREPEVEETH —RRE LA E W) L L, EEOBmEKEDH - 72
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DEEDED L) BFELELTLFEIEY EXB I L, WHAICHGDREEL NUH
Kot wd) 2 & MFHOAREN2RY) LTV L Bilo s 41 7 1 A WE,
FEPHH TEERZM) ENTELLARLVEITHEWI E, A GFEEFITPREAT
ELAHIENTEF LA, (H Al-A2)

b, FRCTIRIFREESLEII R D L) Fix o Tz > TR L7z, 7275,
FNWEBLADRIZDODODNE XDV DhOholzs LU L] EBIZHEND
ANeaIa=lr—2arvEfoTAhBESTTICH 725 (LR E] OffiviEE
P L7720 N LWELED, SFTE2EBICR-oTETLE 27209 F M
NEREBTELRVONTF THolze TNVRIET VL2572, (A; AI-A2)

c. 1FZBMLTRMLTETCHE S0, HFIMZE->THINEZREIIAL Z LANFL
AETELDPo72oTZ LT, MENPEVERELME, RLZ2SEITITHEHEILT
DN, TNEHEBNTCLTTIRHIIESL LV LEETE 2w, (I A1-A2)

HHEFE, 2327 —YaryohTbaduEEE L 2w, [T 25H] LB
TWAARHHAZEBTI 2, FALASoTWRETHL, ZOERT, [TELW]
LV HEEENDS, 6) DEINCEBIM-oTVI ) EERZ L LI ITho72DTHNIL,
FRNREELRFOLEEEDbRS,

6) WHRY LAR— b @ FFEMH - FHER

a. ZORBESBIEN L7z EVE L L] ROoBFR L CAEONE F—
ATF Xy 2T HDTTH, TORIHEn-wRERWET, (H; AI-A2)

b, HELREREZENCAT=ZaT Y AEHZ, [l TAHIFHNE E vk
¥rThETwneEBbH, [ BMLLEZTREAKIEETHL INFANF LR
BHEAICOEEDLBEA 9, BRI, SbidaIa=r—vavighzeoits
HPWEEERZDLF =205 Ltk v, (A; Al-A2)

c. XV LHEMNL L IR v, ZOBICHIFEOHL, W, FEBEIHEIO
ANEFHELTHRZZD LT hnEniThv, 1 FENZDOTRTVOIREHERTL
THRLIEZERID, SORDOENTELRI» L VOT, EFEONELRKE
E—HICEE L S LEEICEND 2 E PR EIL o TL B EES,, (T Al-A2)

VAZ Y THHEARRLTVABBMENL N LIZKAML TS, VA=V Y (HFHER
W) NEBAHZEEFRLLGEHIZ, SRO7TY 27 MIMHARA TR, #HE
NZESDOEDHY, TOMDIFGHVBELAELRSMED V-0 THD, ZMHEL C
DEHIZ, FHTLEIZIN U THEMICKEREZITS 2 & 2 fFL Twiz25, HAGEC
Y XDOBME LWL Ebhs, koTud sy bTlid, NEXBML 72 L CHriEC
QEHZMHTALL) 7+ 0 - LT LENDH L,

3.3 EBOXRE

A CHERR L 72 X 912, SIMERBIE AR — 2 ORMIHFEIEFITHMLE L TBY, ToxK
Wrayz7 HPEALEH R IHAHT & 2 DAL 502 RO L DI 72 &
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ELTWD,
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oMYy zix (1) HEHMA, 2) HHOEOBERRWZ &, (3) MFOEOEKGE N
&, (4) N=1FF—=DoEAZZL H- -t FEO4DOTH-72 (22), D ED
R THEOPFEICI L2 2T DOV ET ThHhbH, REEHOTT, 2L T
ZFOARXYMAT, BEXEELEFHETRVE) 270228 ATENSL, 22 P 1D
HEMPZ wold, HORHA TN ZGHEICEE L CGRHEDSILS> Tho ez Th Y, £
BT D LI, ENET I IMHTORDE VDL o700 ThH S,

R7 TRICHTHEE

HARMOBE (+2 22 1H) 7AYAPOBE (+3 X2 )
1) v=I>r, F¥547, vav¥ry, #H, (1) Ya¥rr, sdgr KEogs 57
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V=7, ROUFH) dancing, By 2725437, &BHE, FI47)
2) Va—V - V—=— Ya=—-Fv7, (2) MAZEYE, V—L AL b, N—FY DL,
FA -2 V—=X, w3Vt F4 A==, Fyh—, |[EBEHE & B 25045y b (+5EIEE
=L, R, FNREE 72 2oa S, EWNRTT, | AoRfs, IRy M)
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T\ WL, ¥y TOHA Y (FART—WE, NTY 4y, | SR, PR, R—AZFA, TZA, Kik
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HHRAKE, FIAET=A, UK TOEDL L, JtilfE, | ¥ bOH A X (+ HAREE, RPG, V—2A A4
INAA, o h—, TAYIONRy, 7=V (+ | FEGE tH=, EA, 7 AFEr7)
HEETE—LATA, Vo X, AEDAGEE 7= *)
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I, W, 7=X, BIkEH v h—, FROE (+
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EDVBCEE DL 25720 L, 2=y 1RO TERS>LAFHEDXE—LV =2 D
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H/HT. BEh,
BEL T.‘_“lﬁfuz (AN

J‘.Z,L;(i ?af‘ubi?l

K5 JI—74 (K) OECHENEE

FEz#NT5b0T, AMIETRATH S, T TEEEPZEETHENTV2S, D
TOFHTIZARMOBER TIZREFEDAR, 7 2 ) AHMOBER TR AREOAZR LTV,
BZIKEE%:%W%LK SIS [HAREE], JEREZ2Ams L2 [3E5E] o~—2 L7
YrDOT7 ==y ML (Ta) DXHWCEBITHTLIRAY M2 1 ODOHFMIELD
Zﬁf/ , (7c) ~ (Te) LS, 1 ANTOEMEEFITTaxy by 2REBALN, &
IE] 74—~y POBEIIL 0o 7225, BIHEFEFICRVERICE>TLE ) 2 &AM
ATE720 (EBRITRIFD 214%), A=+ 7+ 2T 5ED0L OIGEIEFRC,
ﬁE@@ﬁT%%@7% Xy MOHBEEFLwEEDNS,
YINTHFoREEOMEY — X, RVWHOTH 3 ¥ — 2 (#3-#3-#9, #3-
#10 #11 #33-#34-#35) LHHDEN, VL TOMEZILT TV TWDS Z LDV h 5
Bl z1X (7a) Ti, TinaAEE [HEAN] 72255720 % %), Susan X [HEE J
EVIHFHLWEEEZIY LTy, (7Th) TiX, HOHMABEIMZ )72 Ryo ® [1EH ]
WZOWTOEMICEME LT, James 2% [ 7 AF 7| OffizRbLMLTWw5S,

(7) HORABEEICHT5ax o b (k)

a. #3 Tina : Hey guys! Thanks for your video! Very interesting!ll And sorry about
comment so latel And I'm a Chinese, so my English and Japanese are not so
good, sorry about that! BB 8A @ [HAGE]

Hi Susan! Your hair is so beautifulll @ I cut my hair for two times and I thought
it was interesting! @ You said you will come to Tokyo next year, wish you will
have a good time at Tokyo and can’t wait to see you! [ H7]

Hi James! You are playing Taiko very wellll 3 I'm surprised that you did it so
good!It's so awesomelll And It's so amazing that you also are the president of
Taiko Club! And I hope i can watch your Taiko performance! @ €@ [ H 4]

Hi Jake! Looks like you have a lot of interesting hobbies! By the way I like to
watch American TV shows when I have free timel You said you want to find a
English teacher’s job at Japan. It’s so nicelll And don't worry about your
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Japanese, you already speak very welll [ H A&FE]

O #8 Susan > [EFE] ZAIWCHIE, Tina 2A | HEIZAWVWTEL L ). N—F Y
MIETHAEVRE, KEVWHFEIIHLVTT, VOAYIZEZTTH?
FRZAETH? THEEIEFEEEEIEIDOTT L ? ROV —L X MIT X
UANTTA, WMBIEFEATT, T ohERELFEE T, e, PEGE
HEEZHZ LD, HIwiFiwnwE BunEd,

M #9 Tina > Hi Susan! I'd love to show you around Tokyo when you come
here! T think living in Japan, the rhythm of life so fast and everything is
so convenient. Mandarin is so so difficult to me too lol. But I can teach you
some words if you want! [ H AGE]

O #10 Jake > Tina S A, BN TTAEEA, ROHAFEZIZDTINTH DA
ES MM [7VL Y AL Tina SAD=ZD0E %7 A ) hoFLET0 s
7 2T T D [FeGE]

M #11 Tina > Hi Jake! I think they are “How I met your mother”, “Game of
thrones” and “The Walking Dead”! [ H 4%k ]

b. #14 Ryo : [HAE] Hello James. The drum performance is good. I wanted to see
it someday. Speaking of Japanese tradition there is a New Year. On New Year’s
Day, relatives gather on January 1 st and celebrate the beginning of the year
together. What kind of tradition are there in America?

O #15 James > T A A OBIEA Z#HCFIZEREZER VT T, RIERKEEE-
THHEI 12 A D 720127 Ty vy 7 B2 R E 3, 572, ORI X
TIrbeyFay oMo Mmz AT, 2L T, Fuil2icR 5L,
PEICEREE L L7202, Yy XV TEMRLET, kOH, BICAWIC
T& 9, [FEaE] 11130)/\ IEEEHRVES, FARe~ Y Fv 722 HLHD
FI05, KA, ZOBAPED TR 2RICFALE T, ZoOFSIEHAE
DY) AR ARTNT l, k9o [IEak]

c. #29 Shin [ HAGFE] Hello! Jake. You surprised that your videos are highly complete!!
It is really fun! There are many animations in Japan! | If you come to Japan let's
go to Akihabara together! !

O #30 Jake > Shin A, HPARLHITEVFELA I IX Y MBS TTAFHE
Ao 1F—, BREER IR VDO B FKBER AT X /2T L 72 & | Shin S A & Fk3E
JFUATIET TVEALIPBECET 1 H AL ) TIVET | DWIZHAEIIZ
1L, BATRITANS L | [3EEE]

d. # 31 Shin : [HAFE] Hello Susan ! Susan is good at Japanese! Please have
confidence! I think English teacher is a very good dream!! Please do your bestl
Let’s have lots of talking together when you come to Japan! !

O #32 Susan > Shin S A, HPHLH)TEVFET I H&VELLH | © [IEFE]

e. #33 Shin : [ HAGE] Hello Jake ! You like taiko is very cooll I have not praying it.
Come and tell me! Please do your best at the department manager!! I am
expecting to play in Japan!!
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O #34 Jake > 3\, BUED 3 | WO, HAROMAKET AV EHZEL 2w
TE2S, —AERMIHE L2 R ) A | [HEFE]
M #35 Shin > Please contact me when that time comes!! I want to go see it! |

RER N

(7) DRI SHTHB LI, TNV—FTHTOEBROSMNERTOR) &Y DT,
FTRIST 2MHFIFOTNT TS, BEOPFTE, o, HEAOZNFZ "Hi xxx!I”, 7
AN HOBMEIR [xxxS A, TAICBIX] Lo 2RI S50 Tz, Byl T
L7z ZES572) LTwb EZAERT, BEARZIFATHELLITLZET, ZV—TN
DA VIN=IZOWTIED R ) OBEENE N2 BbN D, BrSRTWLZITn%EET
IO, BHEF LD TEZWY, RRHFOT AN AOFEZALL EIZHD GV
ol X ) BIEEND Y, ATICHEKRDEDH > TEAR MR A, RHEETHL T I
B L, 7FAMR—ZDOLHTRD LN Z TV TH ZDORREIIRES N &b,
PHRBHIAARNC E o TEHELZORLFEEKT L. MBI L L) REEE b o728 T,
[RKEZED 720 ] [ Enian] L) HIEP2 SN2 R 205 MBTE %,
w2, (7) 3FEFFOFETHFW TTOAZIIALTED, SEOoBRIIHEIDL
WCROP 205, BIEPELATON TRV, BRBRICH TV EELLVIRD b H D05,
[ %, MEFEHREZHZ 505 RMIEWIT2nEEWET] 2L, MRPELVWLDL H
bo ZOTRTV 2l NTIEZEEIMEDLNT WA DT, “She tries to teach me words but
I'm not very good.” ZHM L TW/2Z L33 CIlHERRTE 5, THNIZLD, D L DIk
IR T Lo TWBIETED, [SiER] 21T 5I121E, BIET74— Ny 728
MLNWEZATH D, BN TWEEIATEBIEZ ANLDIX, LRIl wvn
LDOHDOT, BIEICHTA2RMDIT XY FTIE, ARICHTLY T2 a3 YIIMAT, &
EOBIED 1O, 220ANS, HEHWIE, BROBIED/ZDD “You said xxxx but we say
XXX DEI BTV TNVERENY — T 2B WBHTIX Y TS, EWns2BIET 1 —
FNw 7% [FHE] L9352 LIMFLTVELN,

T, (7) o, MHEARZELTH - L b EMEBEILroax s M2 LD
LDED, = b LIZOWVWTIFRUETEDI V=TT [IEF] R ) B3H-7
SR E OG0, FEEICHT 23Xy MEETEDTBL (%£8), EHIZH
DL WERA S “Thank you" D L) BT BN DOFT—HIZ1IHEIT P LT
5720, HEFEOEHEICOVWT L TE ST LR v, LaL, 631 vI %
FUIXEEHE O H % & L TIRIZTD, BIZIE, 12D2=y FT (7Th) ® (7Tc) DL
HRDEDEOESGEERDLE, NP HREIZE S THWMB R L0 RIZERDNS,

X8 A=y F1DOITNL—TRORE (TX2K) #H (N=26)

IV—"71 TN—"72 TNV—73 TN—74 &t
H A DB~ KE 14 25 13 22 76
T A A OEEAD S 20 17 16 35 88
il CPagfmse/ N) 34 (5.7) 42 (7.0) 29 (48) 57 (7.1 164 (6.3)
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FEROFEBFIINERHBO N TaMNZRECT5 L) ERLBREZA ),

2=y b1 DX % [E3] AR TIVEREIZ 22 7207275, FEBIL, Bhlixt
THRE (TAY M) o¥igr=>y b 2LBEHIR L7720 2=y b 41 3B F T TR
ENCh oz (21), 2=y F1HS2=y F3IWCR-T, Bl 1 hdH7-0 ORERK -
BEHEEZFLOTTBL(H6) 2=y b 1 TRXEIE 1 fFdH72 1) 204 FEOBREL D - 725
2=y P2 TR 1/4 1R TWAS, 2B, BIEBIENEDH LD, = M2 TIEit
HERIBHOZ V=T ), 2=y P 3 TRBEATHEZIEH L7V —TBH o770
Thbho

24

20

16

12

2=v F1 2= 2 2=v }3
X6 EhE1{FdH - OBER - RIEBDHRE

72721, M6 THMRTE S L) ICHEBEROMERIZM- TV, [HEK] (X3
B TIE R HEABTHY, MUEREZRCAIMIERTD, 77y MIWEZ RV,
SINE 2% EHE 2L TRABEANIZ24L4THAZ 00, FITEED (EE% R
NEIPRPNCLT) MOV —=TOHRBHEDTETORMEME L2 % b, LT
2, 2=y M1ab2=y b4 F T, WEERISD 2 BmsR L - BEREK - BEKEE
Mol (9. 2=y MIMAREE L -oRRAERIIHEZ T 525, i1
70 OBERIZE > TV v, Bl zEZBRICREE TR0, Rz Lzon L

x9 £HRETOBERBELY - HER - REHK

1=y b LDLIERZ RS 5% BB B/ By BUZEE AR HL / By
1 8 164 20.5 163 204
2 7 151 21.6 39 5.6
3 11 243 22.1 50 45
4 19 403 218 11 0.6
At o44 i 961 3y 214 it 263 Py 6.0
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Loz BENEORMAEL L0, FROEIELIDIFZROEREICEDL, ViRt
R 7a Y7 Mt T 50 EEP LRI T2 57259,

IR MNRVOERE LT, BIlEESI Ay v TR o728 v BEAE 2 5
N5, 2HMTlI =Y PEWHEITHTH - 7225, BHOKEHRPICax sy VELES
DTIEFHPH S TLIEY, RIELIA IV I BOLEELE2 20 ko2, T-8H
B EOKE DY ) S5FN I V=TT E e —HoEROBENE, /= hF—2
ST TOARICHE ARSI N VE WS 2L TH Y, BN TR I NI,
H 2SR OB s DMEMR D T 1295 2 L 5N TV T Lo VRIS TA2R/BB 2 00rd L
N7, ROEETIE, FIEBOMOU D BTFEMESCLLEND L, BT
THE, TCHTLIHIND, FAIVIIPRETELLRD LD Sl iEtkrd
Bo P LI BRMERTRONDOGETHEZAT TR [(E] L LTHOWY 2%
2RI whd Ly,

T2, AUN=DPEFT S T—O0HWZ/ESL L VI FEICOVWT, FIV—FI2L-> Tl
A YN=BEDHREMAEN LW &, FREEITREHE L WIEERH H 2 L AR I,
FN—=TTOHFEIE, BHEHEET 52 EICT PR E RN T 5720120 Ahzo
7208 (24), L LEHTORGEICENA WA SMABEOE L BINTE S X9, KRk
FEBIET S L 2HE L72v,

TN, BEEE LTV Ad o EHEER 7 0t A OBERPHEAIZEND D - 72,
FIE T, ZV—=T AU N=PEF S THELTWLEIAERETLEN) VT IVRE
K7 AR BEL TWz02), FHTHRELZBHZRELFE > TRELLY, hor
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HREEH 7L =87 =700 LEDTH% Chainer™?%2FH L7170/ L 3%2igHT 2, 7'n
77 IV IRBBEAERS X )1, trainer KED Y FAZAMAETHBL TH 3 mICHERIN
VAR
import numpy as np
from chainer import optimizers, Chain

import chainer.functions as F

import chainer.links as L

#

# T—5 DFEIHAS

x = np.loadtxt("categorical_data.txt", delimiter=",", skiprows=1, usecols=(0,1)).
astype(np.int32) # HITEY 117

t = np.loadtxt("categorical_data.txt", delimiter=",", skiprows=1, usecols=(2)).
astype(np.float32) # FITET 11T

x1 = x.T[0] # DT —%

x2 = x.T[1] # Ehor—5

t = t.reshape(len(t),1) # HAIT—FY DFELEE

#
# XY NT—U DERL
class ERM(Chain):

def __init__(self, wv, units):

*2 https://chainer.org/
*3 python D/¥—3 3 Vi3 3.6, chainer D N— a v ix 6.1 ZFHL T3,
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super (ERM, self).

with self.init_scope():

init__Q)

self.l_embed = L.EmbedID(2, wv) # MR DIBDHAHTH
self.p_embed = L.EmbedID(3, wv) # FEROIEHIAHITT
self.1l1=L.Linear(2*wv_vec, units) # REES
self.12=L.Linear(units, 1) # RRHEH
def __call__(self,x1,x2):
hl = self.l_embed(x1) # HIRDIESHAHNRYT ML
h2 = self.p_embed(x2) # BEDEHAHNRYT L
h = F.concat([h1,h2]) # BHAHRNRYT NLOHEES
h = F.relu(self.11(h)) # HELLEDEANE LTRSS
y = self.12(h) # RIS
return y
#
# FH
wv =2 # EORAHRITTDE
units = 30 # 1=y b
LOOP = 1500 # PEOH
model = ERM(wv, units) # ERM %Y N T—U DHRTE
optimizer = optimizers.Adam() # FE{LDFAEIF adam ZF)FH
optimizer.setup(model)
for epoch in range(LOOP): LOOP D EIHGHRIEEHT

y = model(x1,x2)
model.cleargrads()

loss = F.mean_squared_error(y,t)
r2
print(epoch, loss.data, r2.data, sep=",")

= F.r2_score(y,t)

loss.backward()

optimizer.update()

H

=

H*

IHE = £GtE, ) 0ETIL

TEIEDEKHE
R2 DEtE

(2019.94 A%S, 2019.10.21 sz FH)
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