8

Iz

ghtol

oA 2]

o
o

t7]




88

ks

2 Jos

(Speech Recognition)

=74 4 e

=07HH

1.

o Wrg o

ksl
i

ghzo] mg Hofel

oA A

SE

5

o] ohe}. o]

Folle 2=l HlF

etz

S

ot 22y olg 7] iFEel

H
=

o]

o ZA¥= 300

o7} 23099
(2006)N1A = 19861~2006W714] 101

1=
L

S}
ot

=
S

o oF 403l ] sy, <l

QL

OOL_

S . A
T %

&

1

ke

o

NE

= 2006\

o]

a3

AT

o

o0

oF
e}

olF, < 109t A =X

A

i

ki

ol oozt glet. I-d| o]

Eorhs

A7t Siet. 5,
Phgol gk A,

5

L o
g

]

Fe o s

Ads

b =71

=
T

2§ vhgo] 4E3| tholAA

FEol 259 WS Y

H
gl

o

=

o

o|J

sfioF

Ohe A= a9

orL
e

1 Bl=5kA]

A5

T o] ¢

Z <=9
AT

gro
i

ol} A% 7131l

<

ol

o7
4

Tor

__01_

o

L5

7% 717k]

©
—

S, ©]5]7(2015)

=S
A~

Joale] 4] o2

[e]
L2
f

sherteba

o]

5]

==

o}, (2014 21g

5

73(2013)2] A+

o o
R

W

o
=

__oo

ol

s °olE

o} &5 AT, AT, k5E 2014

=1
=

. &ad 2010),

& EAEESF 2008, 518 2012), A

gro.
27

D

o AA

Solo, &

= 2011)

F1

5%

B

gho] geolzel wsA HEEY 2010,

A7 2014, ¥73w], AR 2014),

2009,

p=:h
=

< 2008, A9

q

o] wARR-S(PAT] 2014, ¥4 2016, o4

5]

_AO

A7 we

etuloff 2018)0] itk

60]: .

¥ 2016),

ol

Wei Qun - ©]H]



Tt el aiate] 84 AMAL GAE swid] Hs) FESI} ofth 94 94 ARE H2EER 57
slok shel, 5% &4 ARES thl gAER AN doleilolasleks BAP} SuEl] tiReld s)Ee] 158 o
S 24 T2o} ART S ohek thewF 24 AR oA 91(004) Fo| FET dFelzAe] Tl &4
THALKSO 7 lont o] 34 TuAl ofol2A o] o] Sistte] B, 84 A 0F F9| Jx AT AuE
2RItk W% @AY WAL S oA BEEE 9|, ol2e Aed BAe dAss AHAY mTE ohck
B AL olejd 45 AAsty, AT Fofe} Wue Shsle] A ATE Fo e &
4 TRAR FEY PUES BAY B4 k. e o)S uigos AuE 53 loldd Faw W, gl F

=
He E, Weld 972 ST AYE nietskudl ek

471 QAo WL ool A A%, LuEE, Al 5 gokd Aol RAEI gk Jeiut gt Be g
B ALY RS obd At ael H-85kd Rotn Ik L ek ARle] el &4 THAS FEekA
B4 ofele Wt ohet 1 FuE AMgalete] ATkE PoeiW FobH Hie] Wagh, 17 @Eol BE Wy
7 ) 7F AR olRoiAA ke ©l ek FIACIE YA Sac 2TE Jot ol ZzadsleY sy

glott, <lofst W wsd Hold AAlsl ke AAoleh IBALEA AEA} BRER) §ol LS ofF A
& Maye AR o vhEe olm, AE 240) me sl Asld a7t F8s veiEe] 9lX) s

Fol oz PAE Jolt & B HRE ol oIt of

= A
AWAS ST 4 gk o PENA e o] lx, o] Azttt A

ol5 FE3ly] 95 o] HS d5S Qt thket mIso] EAE] Stk Iy 9rlole ol AL of
B, T g A FE vAE § oA ZATE it dlE Bl Y=ol HiE Al SHEE TR g 2
ARk AAsEaL 91, A dojk Fojet Yoz HYE|o] St AlEed 2] Poppopping Korean'= PCe} AHPEZO

ot5Ate] Hgg s FAU 7 HEE Asdl FA =t

T o =238 ‘Korean Llstenmg Practice’ = o] 715t =0l £7] A5 folth ol Adojoll F=5t4] ‘E%% Bl
SA7E AIok17E olde Bk opuel, RS AdstAY sy WS AlEshkes 71Fel stk 7FE 2ol A
Folt Al AR (2020)001 ¥ A 7] RO, EE7E w2 oksAE A ekt o o5y e dA| =Tt
w2 Aoz e EAZE ERlH

E4 tdzelA ool W3S Aot shsoH ofew i ohaAte] g Aot RE miefsfop sh=d], ol& 9]
off SiF ShsAte] 2l QRE FASehe A2 TaAolh olo & A o] SR 24 AmA 5 o]
i == I i HolHE v o of g d Bl g@rp AAE el e des A7|eith Eot AAl= o

So7te wee Aeky AR AFol WS Wt A2ES AU AT A I AF PHES B B T

mi
ML%
é

or o

o]

)



90

o el St Y &4 AN TET LAY I8 APRORL A teFR Sl 878 APl dAVt
k. S B SSIY A7) FEA Sge] golstl B S Be] RET WE 8-S ueks) E murd ey

ol ) =
o] TRt ZokollM HEEHL S B obdzh skEAte] ojt 87F @5] HAEI gle gAY oAl us dF
M= e5A7E AEA o= Hofsto] Ap7p S Qo] g W Tz TRio] A4JstEofoR & T,

3.1. Y42 28 M IMAL| 1= AT} 72

s
mlo
e
L
wa
o
N
N
L

[>
Ifi

29e s Slsde gl St 84 wn 9 o
olEl7} $4Mom Masith WA FRo] WS 0F AWAS FE] 98 W] npAsolol @t 2 A7l
2017496l A (GHo] B ok Bk ofEeAolS o] 8stel GHo] Skl WS SHsH Zlol & ek
J sl maolo] wet Ajol} Qlrle] ol pEEolop Gt ER Wiol Sl
F 070 FAFE Basit P S4T Ans TH9l0] e vws Bowy, saAel we
o LiERE: 08 AARE 475K & e
B AT o] - Wei Qun - olm|gHQOICIA el BhesAt 409 ThtoR 95 Wek £ 568070 B, A
W} 16000088 TEFORA Y SEATe W SAL v FRolY A& L 4N 0F AF, a7
Afgre welgt v oIk, @7 Auhs FRolW shaA] Wee Wgeky BWolsks Aol Az Aest Hrt ol
3 AT AL HEoR, B ATl Woeldl §e] sl PEAOR Holk Mg 0F'E AT toR Ao}

_\;
o,
=2
ol
H1
e
i
Ut
oo
o
=i
o

olefet ATE SlSIAE 94 Wlelde] weleh & Awo] oA shsare] Qlojdut AT ThAte] 42 Aok wet
Jo] FEE g @] S4A £4 THACIAA 2Q004)E ol e ue FEH &4 THiolt 2
A7go] BHE sHe A8Hol A4aAE Tele ghEo] W An U W ALHE TESHE His Ll ol
B ATEe ols) £1(004)] 94 Fulsc HEE @AQ021W) R FRe] skt 22 A9l Y WEHel
ko] slgAer 19| ejAlolo] Sxuly| AT GHe] SEAE MEstel AR 4w dHEe] At 4 A
A% FESTA G B ATHL oldA) 2(0047F T 84 THAS mejsiel, o] wge] g 9 Bl
Wagh WAl 4% 3251, oS HiRoR T W A U Woh ALRE IS % W g4 mu
2 75 ol £ d7de] EsuA sk dHo] gt W Mg 9 Woh AlAE LS gist Wh g4 2w
A 47 ol 7 309 TR F 12080] WaT 58, Wol, B S0 Baa(2e) 48007, 287 tof
4,2007H, 3018 715 &4 1,20070 3,600014, 1,069242 F+A4H 28 F 3,000/ &2 B8 4 7|5 8,40070%}

4,800709] PRz TASILA BEEY ol JlEe] HAE J @o] SRt T A A a0 HEAR

E

2) oA 212000 Fold 2=}l S 587, diold 419, FT=old 43%, 718 2571 lojellq 7H8 |l 1-491(2]] Bh) o
= 1007, =9l =kt 407, =] GofA gho] Shat 2607, =] F=rold eh=ol SaAt 3889 F 3568 e AR /3%
22 1T eo] g5t 34 WEAE TESIG ol SRe] WEAR, ikt matold ghate] skyatel g4 IWAE
A 5 gloks e o gol, Ao, SolEE ARt e A E4le] o] ShuAt a7F Avkes ©Ae] ATk

3) oA 22004 712 A7 AREA o] St 54 AMAS FESIGE AHE 7N e, 84 529 ol

& A 2 ke R SHeR AAE &4 Iuae okt ofdf £ A= Wet &f AFE ffs) dadt 7= 24 3

=

=



9

TE 54 AHA A ATEoh fouet R, Fho] Shgate] My 0 RE difeR g diE AE| txd d
o[E3l® olo)7} 9l A7t 2 Zo= |tiE.

o] o] YAl ExE AojWd o] S5 WE F AWAL fLF ok Ty g9l
gog gt Mol gh=o] SFAE 95 dho] Wy ek W U AIAFS] fLF 07 ghero] Whguso] A-8stE
A7) Aot} AmA ALE0] e vt doldg aEfste] Agstojof skt o] At dojghd tix A4t
opdul, ghtolwgo] A4axE TEste] 4 S5AHE AASHA exbHez s JloF qhrtal Hot o]A2 Egl
dTe) 7hs HSIE arafste] o] dAste] Z|ofshs Fagh 2otk

ole] gh=foll AR G5t F2 LJHRIEL] & o] Bxet o] AFoA FHAOZ HAmE ‘ofeF Wfd TS uF £
U= Ax Aojo] offE JEfste] AWA F Ao WHFet 5 Aokt vk A kRS S AF =<l
FAI019. 11. 1. 71®E 7IHre =, Ul AFx F9 =99 8 42 $2(42.6%), HEH(11.1%), H=(4.4%), 7
7(4.4%)°] oItk T FAHONA LG F=ro] ALR] FRF HuAo] w2, o=l {80 E41 =7k oMok
of FF=ol du, s 7% E4 H7He] H[&2 ofAolHe] A, F, HIEW, S=d $2H7|AR Fol AeldelH

mlEge] A9, i, At R §3He] 24 7 F B HFS RS ek olefst o] siate] B

oS
M
1o
il
ox
ot
H'F
o,
ol
ko
ol
oL
ML
il
[%
rO
O

_C,J_
of e ATl A £7 Aol @to] Sl A1 Qlojotd WM4E wefslol gk ARsIgleletd

EG of
Sob AR, A, Bl Sk V0 W 42, o FU(Y, 71 52 olEth mHia e B9 4e g A 4
olfe Mle Baelz AW ool ATRS AT 4 QA s r

S FRF sl 19T A7 qiel 73

shgAto] 49EE E(TOPIK)IS 71202 & 4 Qled], £ 347 $49] §3Ho] 48 AAshs A4
o Shste] Bo] ghe whg Akl Fe ZP5AS AKE w) wRA ololmut opfe} shaxto] et A84o] ko
Aoleh. WA T shaAte] Fa ARTE Lels) 20t ATt Ft Aol do] 2Eg AR AR

il
=
ofll
o
k
)
i
}_ﬂ
il
2
E
M
re
9
)
HE
1
M
2
1o
o,

=z KX

i =
TH, TS NS FE O WAY E she] Fa 99lo] Uk Hx doui wHE olfloz o] WS
St Apme] WEoE W RS HRY & gltk o|ule - lofQoIgN AL

il Gl
o] e5Ate] FAet s EFF 2RAA 47 A ° & S HAY A2 FA ¥EE B ERIgh vt
o]

oloh o] W dlolH THS SR A R APA, Fa olY MR JE, neT ARl We Fo| E
FHh A7 ool g, AEA WS4 v J1E 5 FAHOR 1elP v, FAHOR folulgt S S
g 4 Qi o] saRA, YU HEE S0%)T B L 23309, WY 309, 2
7125 309, 0% 5o] ol o] AHg A 3099 %

— 9
A
el
H1
LT
ki
W,
s
o
Qh
>
r
i

N

Tl WEstaA F,
24 107G 71),
o swAE o4 9
Zii]7) ek gl
CIEE SIS

b o]} xekd &

2E oA 920009 24 FHAs BESH, FAHOR ) AL Sl BRY B g4 T
2 AT Se] Amg 407loh Bl S8 & A
G5 A oulg TeE ol e AR AY 5 9k :
Q004914 FH FolA gtel SEAE o I Susn gonz, B AN ]
SRS Yo R AG dels "

TRE 712 g AAEE A7) g AR 71EoR Bl AR 48007, o] SE BHS
2 420070, AHE 21,2007, 9= 24 3,000712 8,400719] 243} 4,800719] S-20] =2

i |
i

Im
. fo
(o]

[

.
o

N
N
4
i)
nst
4>
30
o
=
re
re
o
o
o
jﬁl
ok
2
Y
mE
o
fﬁ
2
2
ol
N
O
+
lo

|

ik
_EL
kT
N

rO

m,
|o
il
2
o
i,
iul



3.2. 84 FMA U L AT AAHO| 2 Yot

=2 20

ARt Al WA, oot ZoflMe He IWAE S50 A Burd ofEEAleld T =7t He FH A
gt ZkE elole®, kol ws Zoplld &Rt Be oF 3 4 e viger g of U diHEs
Eg 7 SAlNA 2 SACA BT A W8 Sto] Hold tha [19 4

o133t Hoy

30 AT e 02 s 3a BN, 02 2 + SN oMU g
g9 052 2R 42 #3022 US43 478 BB B0 7
329724

+ MIIPNSE Er S LefE DEA

=)

 $&7 U202 sz 0

457 24

+ BBA 7SS T Ot =2
ELEE L ek Wl

: $30 25K 2228 75

+ BEEADI SR R S0
A 23 EEAN Rt AE

0|58 (%Y B2 3N

- SEN LTSN TE S
HOjSs 20 7E 3 4%

A3 gua (00 22 39
O] 45 Opie= 201013 ]2, 47

+ 48 4o b T0 £

e

SIS ANEE S5 05 25
T2 (H0E, e B30HE, 228
£8r13)

- BUtEESNESAEER
S REY 200 U0t S

+ EESOE QERH oIS
HEoE B3 AR AT EIYE
A2

+ 3 S5 71 RO S0 2
SAES R 28 72

 LEH U

jil)d
>
10
]
d

to
(i
ol

B oo o

o

[32H] A7 2okt 7 Bl

SR ol FHEol
& i 5L Sl 4 Tl SuE
o, Wh &4 THA THS 9T /1FS AT A

§ Tz FE0 1D 9T Hofold AL Zrs £3E Bk ofEeA 4L ol

Sfe] BE OF ST B4 W 94E R WS
Tl et o4 T~

mAzE FEste] 54

Kews|

LA} ApAle] Hee ofEeAolHoR este] Aua ulE A3kl Syt




FAZE A5 ofgjel HHe] FReE 24 A Ve ol ASH st 11 ANE x|elohe AhdS Hadsor 't
o ko] kAol 249 25 A ARE S Al Hludo® HE o] AR AT A AeE
A oA ste], 3eAlOlA e @F o] dirle 4= St ofm o] A 9J(2004)0fl4 =T =l HE 244 A
WAL g8 7Fssit

o= WE gHe} Axt AH7EA] 54 HlolHE o3 ®dold o stsat I of I 34 A
£ =58 FoA F50] rdll o)a eslo|e FRTioA &7 ¥ ofo] I A(The Buckeye Speech Corpus)2t
ol <J(2001)ANA F=3E FHo] 24 T A(Written—Spoken Korean Corpus), w93] 2](2015)9] gh=to] 24 #s
=4 FuA(NE ZuA)E ARty ¥ ofo] Im A ARS] Qlojehd WIS TRt #Y FWAR Q50| @5 11gF
oz 3 4079 oA tSE 40417 AE =33k 30%F ©o] AEo] 24 Fmsoln, o]AAf £](2001)9] gh=mo] A
A Q1] o] Wt A4 dloly HlolA P flof ol W= et 34 IFwAm Ul 87 A Hofx] APt

AEe S 3427 9] Tl £, @t 54 Fu2olrh #93] Q2015+ M E419 10tellA 40th7EA] o] AgE )
AFS LATAHE HY 5SBA4) A et Iviz S JHe} S22 FEE doledste] d7-8or A

4,
o
o
1o
mlo
i)
o

g Bdste] 94 dol2a 49 § mWAR TEIE 94 24 A

ol iox0] Eqo| nel AAs| F1Bste] Fee BAAT 4 dolRae o,
3 Szollq WL Aol WS, ooF AW @2 &4 TWALE Praar Z219

ol BAEEE JhgE itk o]@A] THE IuAl ofsld] Q7w ofet &4 94 W AT Ze &4

AFOIAE §-85He).

 @o] W Hopo] ojghe Ak @ Wy} ALRE AHSHE o Fa ANE AFeks Aol ol $18) B

of ShgAtel a7 ZAlet @Y WY ARIE SHGT TEG 24 THAS PO Weleld Tl SERY We

off 2 K
Mo
O
uy)
do
H
i)
Y
o
T
oo
19
oS

o o

)

i IR

RS FYER Rl BAA A7) APl oA, TFe] W Ak U Wk A2 AWH 5849 Gl
sharbe de] BAd) B SHslel §YER AdeA FolAsle Ze S Faste) Sl Aol tlr 4L
of: WY WEAE Bol Ak Aol Hofslor she olole ¥ AwFoRA WYY Ut AR THGH: mEe

o
)
1y
é"

[
5
2
)

ERF 5 o A we WobE AA @8l A85he 9ot e ds WSt oFet Zore] d7elA m=
B Attt FAEMGE o] s5AE e R o U ws SEeb 8ol mhet 3ke] Il FES] =rid
W52 S siEskes AFARe] AlZto] ek Aol A Il ol Fopllde =t Ee 279 o
e, 529k 7, 9y 3 SAAE AT, &F 799 A A Weks 7] A7 et A4tk a7 A
£ 7oz =Etit:

AR, o5st Zobllde 54 4 B g A ASE Z8T slolHIEY th=o] skEAte] He oF ddl As
w4 daElES NSkl olE Hig e R Welold ft=o] skEAE WideR Jh e g B oyt Al2d FEe 9
3 dugEe NI Aolth o] Y B A= Wei Qun, o|uld, HEE, ohulof(2018)9] d AHE g3t

ek =t ofEeAolaTt ST 24
Zol S | Bd 94 QA AAge PR w
oo Slat % w2 iz Bgsh] ofzick
oleidt e FHSP Aok B ATE T oA FmeFo] WRT A0 Prh WA 4go] ol solus

re
24
mlo
o,
rO
>,
N
N
Pﬂo
ik
ofo
_O‘_IJ
g
ﬁ%
2,
p:)
7P
D
L
o
to
o
kL
H
[>
%ﬁ
il
:L



S,

)

7Vt Vs
7he oFf 23} Zol FO

5]

-
o

ol
=
g]

-
o

o

3ol

[

2ttt

St

S

P

(s

o

7t

2=

N5t

3|2 (Neural Networks)2

glE=
7

1

A
it

18-

Z
il

e ouA B4

94
‘Qup}
Ao] 28 7]

P K W o W o 9 S
o0 M — m R 2 I
OO - B T - -
e R T T )
@mwm#f_jn%m oa%k T
K X © p o N
Lrﬂ._wm%ﬂm\ w‘%% 5l
Bl B Mooy ¥
o < oa G =R
ﬂ%o_aﬂm;w ﬂu@mmﬁﬁwrmﬂﬂ
™oy wm — o) !
% W o) m_. s T _qw_r Hp
Turr e e BIE R
wo S ED, ELETE
S A R
Rl U < op X K
R m o ova
TS Hw ! <+ %W ol o e
=3 i o - o} T < T T
= %o R = 4B
e} H s o i ” e .
= oW T o ofr RO O We %0 mo
00 oy T = = X! B[N W Hr ofpn -
Mﬁ __0L . A_LO X A —_— =l E_E 1r.._ U_A
m o REwm g z_ﬁﬂaﬂ%
| g —Y
ol ojf = =
O I U I
L T 2 ~ g
SR = R A a0 e o
_ ® . ®w o =T . Koo op . o
_._.__“_ m_l __OL n_Auo 0 _Il_ AB H_E ZD W 2
N oF ® o= ) ® ol T Gl
R T S Z s
7 —
OB W g o o B or
— X farn f frar 7
T I [ =R
o Moo 2 X oo o5
[ <E \.W N f
mﬂultw_mmmim TE BT
T < B X ]
ﬂ%ﬁ%ﬂm o 0 oop Wogr
o o X mo | o
By T Ho b = mol o
DG o o xu of o M w;m )
N L oo T 2
I EEEE T !
Tk ‘_ﬂou _r o ,__lmﬂ — w ,m.l% ‘A.urﬁ > ol ‘_.w_u
- T !
i I SR RN il
N o . do o omp X
OSSR i 2] ur %

o
2|

F=s

Ie

e
-

3T

=

o

f

An

= 0

]_

L
.

9]

9] 10S

T

=

c9} of

AFHNAE A0tEZ ]

=

HEZ

TS RO
ot B2 dAp"oA zFA o= sferelazt

=

[EXC R 95

An

o7}

S}
=

5935

=

=

=
T

7gollA]

(19 313

stod, 7]

[¢)
[e]

e

=

sk AP o1

T
H

5
o
hi

(=

ol] 75 7y

ol}.
o}



95

sSe s FE
(32X+¥) —
Ej Ll g 2l el €
=4 FO, MFCC, = e 12| B
ZCR, Energy, = 3| |= "U'
Voicing Prob. & S| IBl Iz
e S 15] &
+ 1st order - s
dervatives

Weight Vector

Attention Layer

(32 3] 8i20f WS U ol FEH Wt AAHO| TR

EG ARPEES BEY ofZeAeldeln &4 ARro] £A ot TH) Bol4S kolY] S8 T2 Zeres
A% EA%(Google Cloud Computing Platform)olLt o}aE 91 AHIAAWS)e] £ AT ALT Baped ofZe)
Aole Afste] ohelzlol o] YET vzt 15 YIst PR BAEL 7EE Aol

olo] BH 7t ATE Fol £EY AT ATRS AFSASH] AT T o] weH wge] B s, 1
23 olgete] 7144 AU vigow ¢ g3 AT 4wt 2 & Ak

4. 242 3 =9

AF7AA WelolR Bl S IOR WS OF WRAE TEST, 0B Bol ARl AN T A
SKT R Sl e Wk A2ES U] AR Al 7 A7 el

o
=2 =2
2 ko] SEALE tie = o AA HE ARE 4 ¢4 7] (Speech Recognition)& 7§te =2 35k, AE-EA

Me Aol I HZ2E Sl s=oloF she s A7E 28T oYzt 2Ed540] Joor S4ste], Hol4
5 Aol 757 &8 5 e WS AlFste H 719 Az el =HAdnal 2o

du 2 7ol 58 54 ZEAl] el oF 2|3 FAY a2 A2 IR 59 Y Be AR I
ol sl TPt Avks @AZE ATk o] Aol F=ekaAt sk 54 HielHe 97 AmE £ 9
A FelEdshke ARbE FAISHH #19] 19 offfo] 2¥ Zor Holr] miZo|tt. ol= 40%e tide= o &3] 9
(2015)9] FMA7E 3de ARt e IHs) & o At 52 5ot ERF tiqtR thd 7= o 4A 21(2004)
oM 5 ko] sk 24 Zoart & EolEd ZHaA7t ofyRles ke 54 L 50 dA] dtks A
= HolErh 53] o] dolM 5 = 93] QJ2015)Hth= Fol Ao P s}
Al ke WeEfetEr W WAlzE vRrE|shr] of#le 2] el

Oll

J

033
kU
_‘\:‘.L
>
ol
>
e
i3
ol
i
e
rlo
r:io

Eg g4 Fris L5 olo] WYY &4 o] WE OF WAV W AT D W} AAg o] Bag A
o us} Basihs A= o] v} A AF FEet WHel FAV A & itk 84 dolel £ B 0F B

4) oA 21Q00HNHE AW HolBBE FR| AT BEE F Foltk. Telt HF FrHEolAE AT BEE el
A9 & 7] )l e OF BT AR, G hPOR T Fa dojTd &4 SFAY 97 7&4—% A Sk



O
(o))}

He SHe AVlE B Wb AAES LS 20 A 5 Yok Ade] oEstel $A2 A wgeld. olels
Zrio A7to] Wo] Z2|T olelgk 2 B 1 ATE AEHow AW Asd Fol Dad

ghto] e ShAte] WS AT WAk 2T FEE sy Fuo] ABSE £Y 4 UL B o} A7
of AvrEe Fe] el We B BE AFsH

= T

o cnfERy B8 EPEM $8% 5 ok §Fo] st
P
&

o FA-H Ha WEkE FEoHe At 58 wrRd At S50l 718 SR Jlelg 4 ke Zolth. mrtd o
de g e ST A7) FEA Sl golstel A e WY HEG Y e Bas F 5 Q) B
olt}. FOlRTE Yelold] Fo] SEAEE AT o Eet chret Qlojo] ool §elEl el AHE|Hel Ao
ARG AT dhgelch. olefst Fe WT W, Welold] Pl AT o @ e Bg oF 94 s
TE} ol Mo T e A D W ALY ofZeAolie] A WEA] sslolor @ dolet,

ETQ2016), o] W W] Q4ef ¥, RMAWSES), 58, FAtHeh SERIEEeIIT A, 115-133.
BArI(2014), 5wl gt gh=rof WARS] Q1Y A T=olulS, 146, gl w59k, 505-529.
ol FAF, =FA2014), shaAe] @t £ Ho] At fel=ost; 63, dh=ofstel, 103-132.

oY



A%, SERQ000), Fo] WE wE AT FF B ratolsl, 33, 155-183,
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AAF(2008), W 7ol et dQl EA wS W BA- kel mefsolskaats o s, Tmegtrol@us,; 28, o=
kAol R w-85Hs] 71-93.
AEE(2009), §H=ro] PhonicsEs B9+ B2 112 W -5 W9t TRV &, 66, BA S Qs A4, 277-298.
2(2010), o] S2E7 2hato] g WO| Ade] gt Y- AR wSI 52 ¥iE WSS FAHeR IEGH
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(EE) “ZA4 212 71&(Speech Recognition)= 7]gto2 3t
Shato] skl MRS ATh - Wb A|AH] & Hiol AT Yo st ERD

ofulgetulol AP AP gHo] Sl ol gk AW AT P P BAISHI A Az A
E2 B 4 gk d7el 21 2Eu 3] mAagY olg 99 3 1e 992 ol ¥ 7HES Fof s 1ol
AAE A2l g Bolgh Rojoll= St SiAE, Aol ABIAAE SaAel He aBHel B w4 U]
87 Wore W] S SlolTEs Yutete: AHIAQ) AREd] g Skl A5 HFo

3 |
ot ol2fet oA F 29 A= oA SHolA dojEd =] st U Aol wet A A+ ol2d Tt

-

E

2o colug gtk Aue] W2, e e 0RE o4 wBA=
8. Tt 2R BAY S5 QASUEL 0F 24 mHxes Bde] Ak 23 olMF 2 2

Ut RS =517] YeliME Aot oA thEo] HrAS 717 st ool gl figh Blw o] gt

=l
A ZEUT AT Wl AV} Bl AUEES GTE oF B AT oF &4 THANE oF B
& A A LR S THAE FEIAAE A0 B

7 A AE2 el D37 AlLE Al wet AdUh. ote] g &R Fofl o Aok W8S 5= 7197t
< Aes B9 HaAp gyrh 2HE gt 22 A A Bee] Aeths wAshks b

H
o YR ABGHA o] FRTUL AN ETE B 2R RASH Ao2 HoE St 233k A4S

39,
N,
i
N,
=

Olt

U
e
o
re
ne
r

o] g ¥ (phonation type)S & 4+ QU7 A&7t PFS 3 £ BYUh ZHE A4 Qe E ojud AAES
So) ooty 71 Wol 2849 Solt Weo] HAEE ZAY & USA, E e LueEe oA Fad
=4 e o SolHEe 71t e FAsUH

A
=
Al B AE2 Fms R et AdUth ARE SWES 755t Ao BHES wiESH dfolal A=

Hurh o 24 A= dold Holag Sl & e ATerE oAt dg ARt wsAAle 2 =l
oA,

2
=
djo
Mo
el
o
ol

g ZdYh. I8 dobrb AEste] o5 HejE 2mA, 12Uzt segmeratione BIFEE 2 o

o] L = 2 BhAs
= E_l_’_o]—]:]

a
<
>
1:%
O]

o
30
rlr
kI

of et BE7t A=ld ZHAE ARt wsAEol A b5 o
o et el oz ouigle 7ot 2 o= Jidiguch o FwAet A2E Zn2o] g o4 A7]eF &
3 AR Sl ot ¥EE U S0f i Ayt

AR L—yl_
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0

ghsto] AR v A A2 A7

A (Screening) =2&2] QJIEYl 7]dt

rel
Mo
gz;
o,
ot
=
i)
B

1. M2
tfs}t QIst A% ok A SEAES 1§ heo] g rte]l W Qe FEs] Al7|Eo] it I7HEAIEE (KOSIS)
of Al st §St Ay B AAA B4 = 1274 F= = o

°
Jyare] o]ees 2AIG AT 20209 129 F|Eos sy B
o] A7t 61.3%=% 4T3 &t the d=o] 10% RIHdE & o vl¢ =2 Hl&oletl & 4 Urh k5ol sEAd

= 4 Ao, 7 sEAE Qo] FES F
AH o= Fgksto] AT oS
4 gtk Fox 9](2016:44)0ll4+=
He 2l g % FHI7E HAEAE 7Fecl7l= ofdohal dgsta Qo &3t 9 o]
A oo T84S AEoHH o] A7]of Qo] FEE Hdsh= Zlo] "asithal Agsitt of2fet WMgtog ol
ofof A& tistolt tishel 9Jst Al7]e] Ahgrrt L
oeba] 2 Ao A7 I e A 712 dFRA BHS =96 Baat ok §5] 2alod SHAC
2 O FEOo QY sbtog AsgE 4 9 “Ad(Screening) EA o] Bl mAolch. Alderson(2005:8-9)olA=
SE7PE -8k pagel digt Ay m=uielo] ule Fasty WIS FAohs Rt 84S oMEE AIE
of tigh FAIAQ] HEIF gFHTHA AFRITE T Fox 2(2016:50)04+= g 7ke] AH 945 IA4 ‘Hriel 4, &
& w0 2)Y, M iAo = AAStL @4 TR @S FA[ohs Aol "asial AgshlE stk & e
B7te ohe =4 $=o] AdRelA wig- Baskrnt grre] dat Aol ulle- Bt @4Eo] J3d= mlA ofEeol
AR & 4 Qo mEbd 2R AdgrEE A 27] 95 A F2 9] ghalt @rb abA] Ado] WA =oE
dgE|ofof jhrtal Zoh ole] 2 7|x AFolMe Y ARde] S dpA| AT BEle S FHHeR R
Qh},

!

M ol

e
R
o
k1
re
i)
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DELNA DELA PAAL DIALANG?
Al 0|2 | (Diagnostic English Language (Diagnostic English (Post—Entry Assessment of O fic LANGLAGe)
Needs Assessment) Language Assessment) Academic Language) Agnostic e
Zoiw ChHslofAdel st ol | CHel ~FC| &S 1iEol 2 | SfEX0l MIut ZE 10 | 22191 Q10 TITIA[R AJAE
2 fIsh Aol ZFH| MEHE | St ¢7I, MT|, 7| S SEN | sHS TR SIERI oo | o= 147ie| FE CIHE CHy
AR IR ¥ | Bkl o9 oA Ze | o0 SEE Tkl 4832l | XIRe| 2R KFE msh| | o2 oo 32 Tithsli= ¥
=H £ Eols| 25t AR M3 | i o2 st st 20| | et B2 222! AR, 71
ol o flis ISt tfe | 2o SEE TIEE.
+F9| Fol s=E TiHtEt

d
~
=

L2 AucklandCisin
DELNA office

3Z MelbourneListt
LTRC(Language Testing
Research Centre)

3% MelbourneListl
LTRC(Language Testing
Research Centre)

Alderson (¥= Lancaster
cthetw) o HEl
(SOCRATES programmez}
[E 2571 72 X1

A Al | QB 7EE & X PN 1= e ol QB XS
+ Screening(30:2) . 271(458) - Y 2262 + HHX[E7
i ofsym=| 27| - 7|302) L HAE 21N(55) - 2P|
S| - Diegnosisl2ARY - £7/308) - w27 247 (10%) =
Mix)kl 2t 217 1(45-555) « M7|(308) - 47
=71302) < 013
SN M7((302) - TA(EY)

M2 DELNA, DELA, PAALS AL, SFoA AP=ET = dst & o] H7HPost—Entry/Admission
Language Assessment, PELA)O|th. AlF- AJR {4l ztol7t glout 4, QIHYl 7Pt fifide &eld & e
o Bt & g moeot 94 w 2] thet hfirt MEEth DELNASF DELA, PAALZ thst st xof shi
A EXog ¢lo] FE& Jdste] WS¢ oA sh S 919 oA AYe HA=HoR Adstaid §h] ¢
g Prith DIALANGS 3hd HXog FA] S8E= 22 oyt ¢lo] Jdgrt 5 7P 5= diaAel Ald
o} EAL 432 kAl ol3] 3712 ZAsk= Yes/No @A) HiA A (placement test)o] Ul 1 ZAxfol whe}
2 A g<o] AAEo] EAE EAETE <Id DI Zo] AAfish= @olet Mol dolg 757 vdste] EAfgitt
T Q7SR olFlof| ‘yes' S EAISH= HWHAjo|tt,

Sl LATE]

Placement Test

O = Yes O =No
O 0 to campaign O O to decite
O 0 to futt O O to megalize
O <> to bourble O <> to markle
O O to fear O 0 to abolish
O O to preyout O <> to root
O 0 to study O 0 to distinguish
O <> to savedown O <> to outlate
O O to compile to sink

O <> to review
O 0 to celebrate
O O to demolish
QQ
O <> to erode
O O to fabulation
Q9
Q0

to administer

to join

to settle

(32 1) DIALANGS| HHXIAIE 31H U

1) https://dialangweb.lancaster.ac.uk/E &1

sheet.
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Yes/No A2 o3 HE o] SAcks ATYAE(checklist) HAF Eqt YFO02, HE o= o] AFst=

dgt G4o] Aol 41 Algto] ol Aawx sherks WS AL shAeh A 2ol of wololgt HstshA
AZsH) ghom 1 A Zebd 4 ok 5, 2 7ol shlolek AlgSael wet W47k 2ok 4 dlrks 2ol
o ol £BA 4410 ofF] HAL WPEAE & glol off] BEO| 25~33% AL IBRE 44 Bol(plausible
nonword) & E@Ich, o @Ao| R B AGhgsl] TEH o oA ojst Yo SoR ¢ TYN A

(Timed Yes/No Vocabulary test)o|tt. TYN A|@-2 RocheHarrington(2013) ©]% Rocheg® FALRE &A1 AFE
Foll AR oH, 2THOman)o] F digtofA] AREESIOL BRI AP A= FAHOE AIYER] ¢kal it

o] AL 013 A4 Zolst KB ZAste] SEAE BE Holo] AES ok=A] WSk AFH 71| Screening
Ao F4He] gtk Roche 91Q016:174)04% 7120] djst 935t A Al <lo] Wbk ARI} Hg ZHelA
HERHYS AHste TYN Aol ulg el wa4el tigto] @ 4 olrk Fgsiet. ol 2% WAl Moo 13
g SYE BRIAE 2884 QA X e o] B4e 7RI PELAGAL EFE 4 ek Read2016:12)%
a

1 EEHQ B molul, Sof Seu Al dlo] P £ o5 W

&
p
ficl)

g
Wb EFES PELAY A9AQ Ba0] 2 $gote] Se= Bl ATt SAAEH o] ARg mST 21

DIALANGS] sjx|A|@3} H|Zgh Wegfo g RAHRE @FHE st o] DELNAOA = Ik (diagnosis) A8 2 o
A= melstr] 9l A (screening) Algdo] WA APt st W B AL ot & 25 ol 2epglo= AE
ARl SAlslloF s, 4% Xdho] "asithe Ayt U A7, 27] Fdeo=w FA4H A e A
of -SAIloF gttt o] SAIARE AT & Q= AEY 78 AIEe WA AEEE Sttt hefiAeh xE A
Adofl SAlsteS ot A2 AAZRD HolAu a&2Q1 HollA] vie f-8sitt & 4= Stk =8 He A2 QIHY
Hrog F5ch= Zo] ol dAd 4 oy I3 Huete Ad AAE Fol At digfdel aFe wefste] 1
o= 9ot DELNAS] A9 A|g@2 o]3] IA|(Vocabulary task)el #a] ¢17]
A (Timed reading task)2 A=) Stk o3 IAlE= (I 2)9F Fo] dojuy 75 AXska QulE 2| stAY 9
g B gojuf f5 27 st FA o= 27E%s RS Algfstal 72 Sl ¢kmsfof gtk EeF W 917] it
Ale (O™ DI} go] 7359 HAES Fdih Be ¢i e fls dolE AAISE coze—elide FA o=, FHARES
AleJstal 102 Qtell emsfiof gttt o] WA= ofR]o] HA 2|4l FAFA 2|4, ofn] 2|4 AR e dsHA A4St
7] 1ol ARE ATk AR ek

A

2) 20209 69 A4 F g 1 Sohar gt dofshE Yogesh Kumar Sinha oA HYS By 7iQldoz Rlstent.
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1. grow j

2. putin arder

3. like maore than something

else
owe
prefer
arrange
learn
seize
develo

(a3 2) DELNA ME Al&2| 0§ ztA| Of|ADELNA Handbook)

In the following passage there is a word in each line that does not belong. Click on that word in each line and it will
become highlighted. If you change your mind you simply click on another word and that is then the highlighted
word. Practise on the text below then check your answers with the passage beneath. The word

that you should have highlighted will be in yellow.

Some public libraries have developed ways to personal capture

the attention print and interest of younger library patrons. One library
in the United Kingdom has space on its website for can teenagersto
write book and music reviews you of library materials and they are

encouraged to participate from in the development of library collections.

Some public libraries have developed ways to personal capture

the attention print and interest of younger library patrons. One library
in the United Kingdom has space on its website for can teenagers to
write book and music reviews you of library materials and they are

encouraged to participate from in the development of library collections.

(%! 3) DELNA MEH Agle] wa| 217| 2iM| o|AI(DELNA Handbook)

T 7HA AR R A Aol tiste] Sk gl Qlof ddof FHo] FEsht(sufficient)+= A¥F YW =
= %Hadequate) 0.2 T
15ty AR Al dojd z9do] B RS Hyou may need language support)
= WS hyE

SHH o5 W Edistire] PAALL 2 A7 59t 2ERRleR shEA <lo] 2ol " olRE mdslr] {3 53

o7 AgE 1 Qict e tistoA DELA37}

rek
i
5
BN
i"
N
z9Q,
o
X
)
rg
re
2
or
1%
o
olt
4
ik
rr >
30,
H
Jhu
re.
2
i‘i
o
ra
o
2
=
rid,
=
I
AL

i)
Bl
2
re
9
or
)
R
Ay
1o
o
2
aa mlo
N
N
)
o,
N
il
™
>
o
offt
r o]
re
iy
2
lo
il

T2 = Algol7l= SHAIRE A AldemA o], 917,

=
PAAL-S 7haet vi7 A-E(Background questionnaire) & HIAE M (Text completion)?t W24 ¢17](Speed reading)

3) &5 WHES] DELAE wHEAE eIWEehe] DELNASH &7 A7 o] Adis= Adgrtolng Al ARl AlQlet
yez] Gt dpA] A2 BE FA6 <& Dol ZodskA] st

4) JA PAALS] AY WA OS2 Academic English Screening Test(AEST)E &7 AMEFE I Ut 34 EH|o]X]o= AEST/PAALo]=}
3 g71Eo] 9lem LTRC FEAtolAl TUe A eE 23k
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TAPZE Qo T A B shed 21 gold] olshE BisHH HAE e o] A AE7HE Wt Weor gE
o "HAE e g 3o 9AETL wEA 7= 1000"e] FrEe] F H 1 shte] "AES) shRARl Wi,

4, #AE FEE ok AR WeE R B4 2ok AEAAE 876k ¢er AxtE shte] "AEd
58, FAE 1029 At Alte] Qlrh. 27] dAls 47 dadt dRelM SARIAl o w2 Ag JEE Algst] 9
s 71 A= 795 e DELAS] 7] dpAleh Fdsith. AlXE 2 9] 24e ¢l 54 A=l Higt 300
o] HLo| e MR 27| I A/E AL £ A IAS B SIS 5458 (Proficient), AA S
(Borderline), 1% el Ja(At Risk)¥ 22 Be 5o §5 o] Aol digt o] ol Fojt. “AAel A&7
I aEol dFor WEE SARE Y #de A8 F7F Aol Ado] BasAu sl AfrEH ool gk 3t
et o ARE Alsten wEA 7 (OHE 30O FAT sUsH, HAE Y2 AFH cloze test®] B4

o off (Id Het &

lon

In this sample text completion task, parts of some words are missing.
The letters needed to complete these words correctly are shown in the
Answers below.

Early public buildings i Australia were constructed around the importance of

mfluencing community and civie identity. There w___ a senti attachment
t__ theid of pub___spacewi___aci__ squarerin___byeci
buildings. I the foun____oft___ firstbuil___in Aust___.adua___of

appro____existed: th___ which domi___ the land__and th___ designed
blend i . Earlyresid___ architecture w___aresp___ to the Australian

landscape and the climate with its unique flora and fauna and intense sunlight.

Early buildings needed to respond to these diserete climatic elements,

(a2 4) PAALS| HIAE 2bM ufH| OfIA|(PAAL Handbook)

24 ok U A9 oked e olAT 255 SIS tOR ¢ oiskg Qo] B

o] el
7HDLA, Dialogic Langage Assessment), H]=r WIDA Screener, ELPAC(English Language Proficiency Assessments for
California)?} 2> g7} A95 Hope ©AZ] Zdgo] o]Foj21l Qles & 4 Slth DLAS 7% o3y &<l &
Dt7] IA7E o]ojRAL 11 o] whet AlRde] FRE ke QA 7 g IS SR AP 4= Qi WIDA
Screener®] 73-¢ A-53 Al (adaptive tes)e] HAo2 A=l AIZF MA|(Entry Task)e} et Wolr] HAE S5l

ooy WA o] £ AASH) ELPACS ALz 2z HI7HInitial ELPAC)2F £ HI7HSummative
ELPAC)E FA=o] go] ot5o] & "RE oA ofdAE A¥shs H2A9 dAE AAX 2AH kS 99t
MA|7F R,

2 Wi AHE Bt 5 e 520 gt Hls) Ay Al Atert FESHAe AN AF7HA] A Y
|2 vger A8 AF NdS Hes] ofal ot FA fhmolus WEollA Al HZ o] AARA olH {0l 7Hs
PRE thF FollA AwE v} e

Lo
Ao

ol% %=

5) olET 9120209 Bk A AR W B h8L Aushch
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3. g =4 =0 el B8 A 719 =2

SIE B4 FFlwg ] weeld totolt st Yste] Peke AR B & QL mAE TOPIKH L& 4
= Wbt o £8S 913 ol 59 ﬂv:rsﬂ 2rog Agst Ro] 2 AL A2 A% AAslo] YrhAA 9|

2018; 4=, 20185 oG, 2018 5). QAo Wi w2 AgolA s FA Qo] IgrtE thE kol

5 Hopo] A= ol Jd9E FAHe=E 01373(2015), R (202])0] HMFolng grog AL A7} o]FojHof k=

2optal & 4= Qlrt. ZioA= Y] AaAdut Al AAdS Aol i e gEe] Al HAo e =
Z /q

Ak Agke] BAe AlEsiste] Bole
%

A Aol dieh =& st ot A ofF =4 < g7t

(sHg B g5to] 48 A|glo] BA3 54)
24 djstolt et Solq olm shle Salehs SAAE TR melE A9 ol Ageht @
go] Wagt st sk A,
=
=

£
_ oy, she) s 7AH A9 MENS AT A8 Add ot .
- WeAHeR o do] 1ol Hle shEvIEeif7t S23] Bl KigE|efof qitt
g A7 ol M2 TS HESHES sk S B Hspeed tesn)7} Al
st 9 st AldAlo] HAo] Q3R 2 eyl 7o g2 AJPEE= 5HH SA] A7to] YFE dojx|#] &
= g 2 20 Wasic
- wp T A S HAES BEeh} B A A4S aTelt
C SAE 2 B glo] SAE 4 SLES AE AR ALElolor o] @ Anhe <ls) Adeld e A
% o] Zolojo] Qg sk T}
- Aol 23k Hal AAZE Zhsfor

0|

gttt

oleldt he-g vhEro ofA] ShE B AW AN ol o@A HWislor FA] et TAAS ot Wa
stk B3] A8 Aol ‘SR 2 g5l o] ol RS ofglsl Thofok sHex] Tefsief @k WA sk Y
87 GH2 2% oe HAES Wlo] BESIE ST} R Wsolok Stk o Aol AmE A A
FolA o3’ delo] mitElo] B ofF] HAL WIASIIA @ o X se] Fae] o] T FRET 7] He]
o}, Saville-Troike(1984:199, 216} s}5Ato] BHEA AHE 9Iat 9lo] 2lo] /b st o] ofgjeky Hx51%
T, Jordan(1997:149)2 SH2 2 sakEe] & ofsle] that $E3 ofelge v off]E <lo] Ao gl Hrz
o7l Aol Qrk XMLt TS G} Sho] BRo| ste HAE AeRe] T AT SHEALTQ017)e
A Ast AF HEA 280) Brse] et 8t o] §alype) BAE A48l 25.6%D AT o Aol
S} ol3l7l o HAEC B UAE H42S Ushd Byl ohel TOPK 253 ol3lh 9% 9g o =2 4

=1
NE o% TS gEHor HIG Fil Se SRISHItHEMEH G, 2017:208). o=t e A AlelA

27 g} TG olgiEL Walo]

)
Bl

6) Sr&7]Eol¥(academic vocabulary)' & “&7w0] ¥ (technical vocabulary)'el tHH|==
Aoy ‘uguels] o8 Ee7]E jitt

7) g Aol Adst AR T oI oleke ARAE B4 teR Aok 217} old] 99 FFOR 2642%, 24.71%9] HlAE
Ae-gol EEEGen], of gl WAz B 7ol AT Aotk £ Uo| tha AwE WAl 22 Flolrle s,

dfeFalel @3 Al 4 glo] ol7] AXskct,

1o =2
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Ao R she7|EolRlE thRolof fitte 2 o] Fel SEHo] 2 5 v sheTEold] I 7ol disiAle

& AoIH & o oEnA gt

s A Aol B4 ot S2E0] WFs AEAL dekefete)

Bl cloFd WA RPOR TASHE Aol eigsittn £,

=
o J1E GolT A8 AFelH BET Wel Yr)(ZBaY

-

HY)
)
o
N
N,
o
=
>
m
e
ox,
ol
o
N
=)
e
:>|J:‘l‘
o
N,
N
N
rek

o
HRfo] AZkl Bl W8HQ) Wt §A49 Ho Uil A
T

2,
_°|L
rir
o
@]
&
o
=
(@)
ofl
1
o,
fﬁ;ll‘
2,
=2
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(E 2) PAAL 2| 27| THHIQ| Bh=0] 718 25

The simplest conception of citizenship is that it is the state of being a citizen of a particular country, From
this point of the view, the concept of citizenship is quite straightforward and is often associated with a person’s
country of area birth. Usually, for example, a person born in Canada is thought of as a Canadian citizen; a
person born in Japan is a Japanese of citizen, one born in citizenship Australia is an Australian citizen, and so
on. However, citizenship is a multi—dimensional concept a which does not lend itself to one, simple fairly
definition, Therefore, rather than attempting to define the term, this discussion will of focus on describing some
of the dimensions of citizenship, specifically, the political and legal dimensions.

Al2IHel ZH EReet JHE2 20| £ =712| AlZ0] =h= dEli2ks Zoch Of2 ZEM = o AlZIES| JHE
2 i 2SI S5 8 7HQ12] X SH=1t 20| ATt oIS S0, 28 FHUTIolA EHO AR FHLICH A2
oz Mzi=ln U=0IM EfOIE AR U= ARIEXL SF AREROIM EHO A2 SF ARIEXIO[CE 2Lt
2 SiLte| Tt SEet Yol FEISIK| Sde TRIEA JHFolct watM 0] =Cf= E0E Folslziy Al=st
[2IHe] LR X, Ss| HxH, ¥H XHs H¥si= ol 2EE HE Aol

(E 3) PAALS| HIAE nIH|e| St=20| 781 2L

Early public buildings in Australia were constructed around the importance of influencing community and civic
identity. There was a sentimental attachment to the idea of public space with a civic square ringed by civic
buildings. In the founding of the first buildings in Australia, a duality of approaches existed: those which
dominated the landscape and those designed to blend in. Early residential architecture was a response to the
Australian landscape and the climate with its unique flora and fauna and intense sunlight. Early buildings
needed to respond to these discrete climatic elements.
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