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1. —HEETIREHGE%, O
%—tRiE4R R, BRIKRBE-ARSANEZTA,
5 EFIRA R, EEABRGE TR L, FRAE SR REE,
EFIRA R G LA AR KR
WK E, AR IR E AR R B 1T
EEER, T ER EAREER — R ot AR 6900 H iR e AR AR
FARVEG, RIS FARRURE T HE 6935 F R0 R 40 AL T B a9 3RAEs
10 M.
2. RAER1FEE, L, 0t ERRRATRAAEELY,
3. A ER 195 %, £F, AT HiEFRNEL. BoRKEMTHE
KEOHEBATARBR T HIF 6 Lah sk,
4. woBRFNER1E%, L7, LFepo it BRGS0
15 B WS H R S A vh B kMR, Z 5 A d B Z4AE S0 E
#x.
5. 4B A)EK 1 E%, £F, i8558 A AREGIHEEOIEEF
"R 6EE N A6 IR AR
6. WARFIEZR 1 AK, B, AR —EHMFES —MEFRMAT
20 PRFNRE: AFXE RO FHRT. TLEENRT. £4
ENRT. T4 THRT. BRBERXART, R AP MR T,
7. E¥iEEh o Bm— a5 R AT EMGEAS T, AP0 R4
QAEET RN A, —FriESra o BBt Ak, Eakdt s
AT IZ AT F R B 6995 FeR L 69 TR, o, EARR i EE TS
25 RA AL EGEE A OEAIR RS E R R
8. —HEZTIHRHGT K, i
PBpE—IESRE
FEAG P IS RE RN, MEMRATESRAFEEELNK
T4 § HEE AR EEM;
30 MERKIFHE—EEAE oh S, Fo
RESEEAEAA L, AT R ERITS.
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0. 4R A ER 8 #Fik, b, KPEEER A FHEEAAMIAA L6 AL
AEER.
10, doAs A BR 8 Wik, £, FAMEMAYTREERTRE —4A
B A AEE ) BRI TR,
5 1. oA 2R 10 95k, HF, FAREEMN T RE QHEHFHITER
B2 % Ak BAERT 69T,
12, o H| &R 8 47k, £ F, WA EAArR S0 H RO HIT
A o) £ Avb R AR R T 64 T 3R
13, 4oBABRIHFE, £F, HAHEKEXRARKFETEARLETH
10 FiRR B S A4 4G
14, —HEETEREAGTE, Qif
RAE—RESF A DB THESKTFHEE;
hBE—ALEHEEAL, EYEEMARATFIESIL AR ERMNTE
14568 45 7K T 04 B8 ) 48 R BR 04 KR B R 49
15 INEARIRAFAE G0 1 Skvf L5 Fe
440 ko B A X AR, AT AR EARE S,
15, oA Al &K 14 895 %, £F, ZREOIEADETIAMNEAL.
16. —AAZAXTRE GEEMGRE, Qs
—4%k B % AAAR R B HeR AL
20 AN RE, LY H o BREBENCGZE 6 FRESBISH AN, Fo
AT —4A T B AR BS R ERE, IR REERERRT 8
5, BB A AR AR AL 6 B T
17. —FPZ AT R B O EAG T H, S
INB ANASAGRAF 25T T B R B
25 SHZ AR L O B, AT ESRIE WA, A=
Bkt — 48R B MEE G RIS R L, it 67 B XER ©3E%T A iR
HLLA R A RAME F .
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& EEF R R g 365 TR

5 PR
FEAGBRARD G ARG . BEAHHG BTN G FTEARE. £
Rk, RE—FAFEHFRE ATRREFTRANFATHEEFRHGH
Z2ARARENHFS T RABRBGHET . ARBEHAY, BUREETH
B vh k2 32 156 .
10 HXHEK
BRABERIUREZETRERABRBALRXIT R th . i, R
£ Ordinate 4% % B¥#] No.5. 870, 709, ##B T XM AL . £XHK
RN ASTAE, AEZBEF# Nos5, 870, 709 ¥, FHTXZHET
HENG A4, RPiEzd-ALBLR T IEKGubject) N EEZAK T/ EEHA
15 K. BFTAE, #lb, FRGHER; REAAELLH. F4. 9F. K
¥HETEANEEK; TR RE . AIRTABRASPIQREeFo 8%
ek R, NAETRRMOERFTX, SARXEFTHE. REBAANEAN
BEFESRRETAE . L EHORE . R EFORA AFORAHA.
HR . AWE . REHT . BE. PERETOH.RRG . HBETHEL.
20 EAXEZHETAANGAAT B &% . fd Koy R RBRE RKEE
ERE. RAELBBRTARZANIBOR LS TABKB Z I M EH
hfE. BEAREBEEN B IAHEE AL ARRETRLIEAGRIIREG A
& FH.
. RETAHGEFRNOAARARE 1990 FERBPHLTHERLE
25 ®HEPFR£LiLY Bernstein et al. AR “RiBRAFW ARG PHT
k. ARFARABI MDY . IHFEPLEFIMNEAZTEHE
T 69 % 8 8548 A 65D 45 848 69 T % 694X H(script) B89 L4 F &9 — i
EHFX . AEMAFLALGY, B ILRGESERAFN-REER R T 409k 2T X
SFERKFBRF—IMEEFL.
30 RARNARY— N ARS TR R ABRE/RANAFNHXEHERHR
BHE G i . BERBREE - M A RAERLRFF R ALY A
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R, XEERHRTARE . Ol 698485 A R T 451 £ 5 M WAER S
Blbo, BERHAGBERARALY AL . ARG ZEEL BT
T 6o B B A TR R AR . 8 4R R G TR A 86 B it
HbsdRAHR. XL 8" AL ERRINETHAER/REALY
5 RAAFR . A GRS 69 R A T A & 5t 45 (character) o i TR Bl & 4
BRANFSHBANER. BAETE—HABY ARRBETHRFTEFLE.
M € 1 49
BEBHHFXRRBAREAGRLEHH, HRHRTHE. X9,
B1ABT axEsHREEADE,
10 B 2A # 2B BB TRUELE | HREARHIEY—wmigdfo—1
=%,
BIKRATTARALR | ARREPOHBEFRIAR,; F
B4 7H TR ERBREVORL TS 0RO H O RGRRE
A .
15 Moy R £t
BN F X~ AARBRG EEH, A RBERTFHARGHBE,
x4
Mk 19 T 665 WA T — R A 6 F 8 R AT; Ho
Wik 2 HAATRLIEA AR RLERSAS AR A LHH 4R
20 SEKHEk.
3% 5 39 69 3 tm LB
EXAEIROMBAFPHIMBEORADBITAAOSIEFEE, L P
H RS AR R R B4 . B RN, REE—FERETRIPEYT
ABAG A ETRRO S ERER . AN 532 % A8 EEF
25 RHALHARE. TOR—FHE, REOTAHNRKTERL. I, 4
#at AR RITRRRRAS, IXTEAFREG EHEFRIALE
RRERTHRESG . RE—ARGO RN, 22 HAEHLETRABE
Wit G IR
B AREF I AR N LARYAETER. 24 —AALAR
30 HAENMROIA, PEMNEA. STFATHELEAALGREA, T LEHY
FAR— RO KRS AN B R X THBERGAA .
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RE R OIE— B R IARRAE T B 1ES 10, 35500 69K K
B o FoAe K AL o) L T AME 5 RGN 1B F AR B4R 20 G R VARIK
TR, HIEEIRA R 20 RALE TR A P £17 0945 E LT K E 30,
H & 1% 145 {H (estimate)# 53R AR B 3R, RS R E 30 AR M Anddh Ak
S SHEETAERAE A K K (reduce) L 4RA 1 2 A B R XA LGS, £
ZLAAES 10 P —1E50E—ANAREAAE . HHEEE 40 M5 HE E 30
BG4 10 9R B 38a. T ERE 40 AL TR — P AR #
0B IR0 A R AR F ARG RS, Z iR A ARA B4R R R AT BE R
AR LR 20 HEFA.
10 3 B8R K OR Rk LA AR, 4R SR B of R 3R 8 kA A B R R T AR
A, REFSH FEARMT L 69EF75 245 20 695 T8 904
P, BT IABARIA R AR, B, RAFHZAES 10 BESE. ok
B4~ TALIE S RATE AT XIBEL 4K, 2445 10 P E
097 XARAEL TARGE LT, ZR1ES 10 T AAH) dod8 o AT 89 1 K37
15 Epdisk, THRHBH, ZEES 10 TUAEFE, FUAE FREMGH XA
iR, ERRFELEE, CTARRREA AR F FHEE,
A 15 A R A PR L,
3B -ER 5 B 45 20 5T VAR B AT R BT & 42 69T R B . Al e,
EFIRR R G 20 ST VARMAL T A B4 X Ao 32 B 44749 Entropic /28] 5 AF
20 &) Entropic # HTK 4kfF = o, E47/£18 it AALF & 49 Entropic 49 HTK 4K
HRBETFHANGRE A%, EARTABLIEGERE, RbE. K7
f 6448 B € 4B AT R 69 B3 RAIEIT E ML Rim B, T —F ik, %
EEIRA AL 200 WS EE 30 At AR E 40 RAFRAE A HAF 40K
6 oh Be M e A3k
25 A 2A #= 2B #8A—4A A T 2R354 Fo T K TARG A RS Foh BL 69—
41E 5%, B 2B T & 6912 401F 5 A T & 2 (measure) 5% F K Ak 0 k155 4
I, AEERA A TRE RGN SE EHATRK. £ B 2B 4k nliX
M A PR F R R B, B 2A 2 aliKaR 4.
SFEFARERS), ALY T Shp AT R E R AT AL ETBOL LA
30 %, —EEEEES, REA%4EE G EEERAEAL TR B TR
B L, 3T B 2A F2 2B Fr b 2364, ZLRAT S B0 3R ARAR I 69 45 T
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25

30

BILAE S0 A H oy, 8T EARMRATERAER 2B 4 A 31564 AR 3k 8) F B A
kg8 F., BB, BTIKREZRXELALETHE T, £CHy, HT
FRARLZGLENEHRER. EDHS, RELAKSE— 27| FIMHF
H EARvd A R £ R R85, RSB, A E e, TAFRRRANMELA
=) 8 5 A& K 4o 30 £ 6 TR 1) K ofy B

B 2A 40 2B AT wegiZ 25 A TR EV A RERAGKIEFIE. K
AFIREG T AR WAL R B BB TR ERRMESA. Hldo, i
SRS 10 OBRAESE, H BT A KFTToAsmX, stFH8 24
Fo 2B BT 699080, #—R B £ K LKL BE & 5% (utterance) FHoh KL T E 3t
&, 3 FRKEAER S @ LT R E R R TR E 658 TR E R eg
Ko REZV ARG —H9F K EARRBE TR, WX 2k Ao LA AR R
AREA B RL PR A

FARG)IE TR AR L L ARG T 5 Fon L T AR 6 A4 B35 Fe i A
BS540 10 #97% 43 AR RO, ARG TAE SR 5. AAL
Fasd ik R 6) T F £ 09K F,

St AR T AG EA T XE L. ERAG, BB AL R GKL E 4],
Rt FARA e TR I

% 404E 50 B AF A BiEFe b B slaE A 0918 A A, JF B RKuiEH
SAE SR B KRR, FRIEFTLRLE RN/ RETALIE
(transcription) 35 & f4X AKX 5A7

iR IE R OIEATAE A EIETIRA A GBI E T A Rl X
LR ARFHATLGITE. BT FRORIMLH T EHEEFR T
FOMA, REATLGIT, ETH. FRORELY T FTOEHEH0F
oA EH. WAL RESSE. Wk, FE. HEF. AAERINEE. bk,
NELY| Lk, BEHALARBAMARMLY S KITHE ., F54#4E809 %A fol
. Feif {3818 69 R B Fe e Rk ¥, FiEa AR T AR RS EAER
A RN AP HIOAA EHE S HFRETHAR, FELEHLFH
PR KT 569 2 IE

B R EE AR CIEAL A EETIRA A REIGET AR
NETRYZEFHATLITE, ET6), FROIHAN T ENEAFRE
WHEHAMA, T TFEREHEE, ZEATLITH. EFTH. JRGGEE
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HEFOERELOF—. B AR LB THEL . NRO BB THOR
RAFREMARBTRFTT . F8. 5% Bl . k. 5. 7. &
MBAEN. R RF LG . BFHEALBENMNALTRG S EXHF . 12
FREBHANNEG . PRARALSRN LB E kS . ETEALHK

5 ARTFEARFHABVUART IR AFMBH AN ERGREROAE
HBTHPRBETHAE, ARATLIRERSEE, T LR RMNKR
SHAE .

BERAEESN, RO NBNRBENRRE LN RS XL . HRR
BREAE ORI AFRIATFHLBHETRIAR 20 GRARHE

10 P HABRY . HE, HRLEEGBE TURRAESEF A OE— 5
EAFRAOREE. BLAHAREZG AL P RAGIEY, Holtz
—fe R BREEREE, REREGERAL ETE G LG RE—#, T
ARERERFBTRIAL 20 HRARNE. R, PEAAARKNELE
BEEFITERE Y.

15 AREEB I EBTHBH AL RNL, TRDET AL R ILARE
HXERBAR 42. B 3 RRLELAARKIOAMER. AXELALY
DRELOEEFRHNAL 20 F9Georing) B E 30. o HKE 40. &
AR, BERHEL 20 TAX—AHA L%, 4 Entropic ¥ HTK A4,
ASREOPHAEE O CTURARASA . ABAREEARTALING

0 REEAIHNAME] A2 PR,

GEHIRA AL 20 MK O TANEFREFHEFALS T YL ANIRE
SO R R E 30. AR E 30 HEAH 50 HREA B2 60, —
AFBRIEERITO—ARLAABER . HiE. §FRENES. X
£ F 40 ARBAE M HH AN 0 B 960 A R RS 70, K

25 PHABERRATFML2OATHEHEERINALORERMN, o Lk
HHABY ., ARRERMT, BULETAARLEDY .

EMZELPRAFSEE 0 HHRSER . FFXARES, FHEE
30 BRANEBEFAERRAEAREZ —GHESBITHEAN . BBl
BAR LB RSESRATA K.

30 AR EMR 0 HEGRARANMEF AL L FGAE L NXAA S
BRAESVERIL . ERARYERRARE— M EEEAE - AEENEY
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FABAKPMRREGR . IAZERGIEEXLTULN A B}
27 A%, 24, BRARKEHRG, ERWPREGHEEFGEANTIART .
W, &
“Ralph was a small mouse (3K k& —RJERK).” F
5 “Well Ralph was was ahouse (&, R XEE—4MFF )"
IRAYTERFGE Tkt THHE:
JA E, Well” Rt (FFEBEAN)
HAN B=A “& was” -1 REA
MrE <, small” ---1 KM EE
10 “BF house” K “# & mouse” -—-1 R¥K
£3KER.
TR T HEE, TRASATA. . ALARNTFF, K114
TR TS, 1 KM £ R mouse” P 1 RIEX “B&F house” M
AR “BF house” £ “EK mouse”. 128, WwEMREK 1 THITH Y
15 ¥, Bu—aL iRk E2RIEOTR. B, BREBFATAEMR/E
AR PHE. HRGTH (LM FHHERFEHE 3) TARALHER
E&F i, BT .
ATHXKE, EMX1I PRIEIOLEGE—JREE—HEH L
AHBRARER, AP HEEERAEA—AREEH. ZAHB S “Phrase To
20 WordHash () (HH#HFRANAL)” 4T, AR AEFHR IR LEANK
HEWLEANLAGFER .
ERRBFZAGHERLT, RAFSTAMETREFT X kiR, &£
TAEME . AWK 1 PHREY DiffCount () FRETURFHR A #4
B — A F NGB T ATIEHENRLEHMAGEB 69, B F9T 2hRKIN
25 ARIAAMEABGARGNEMEERAER . A RARELARAAR 9
ARBRFEEANERSOBRGTEY . B IREAAEGELEY
iR T RERTARAA By, B, RAEMRK (%£ 0) XEMTH
RANEF (EE 1), RFALUEFNEFRAERTOELAREHN
—HRPREARABRY. AR RFETALERL PN AAALEBRE T do
30 9. SEXBHALBRGERFER.
HARE 40 9 RBIPITEMRZ 2 PRE. 2 LR, THRERSA
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T EARIE D RGALE N EF @ TS 70, BHR 2 iR RL L
ik FERG), EARTES 70 A TALF IR A o6 F RGN E 5 60 69— F 5|40
P
IR B o AR R — A ok, BRI TUR I —ABRAENEE
5 HAATRE LR B RS TR. BARK, ReE—FH TR, @iz AR
BB IT AR BB AR % ik ik S A R AR E . 3R B om L B8t 8 1895 F R A
g MR AT R R A T I ARAET 148, B RIS XA A
SR GRAE TR RO, T A48 B 35 F R A4 20 EARA 0L RS
— TR AR B, AL R, AARABE AN, TELH
10 HEEHHETRANEATARTHRFE G, XTRE ALERLTAAMN
# #& Linda Croker #= James Algina, Harcourt Brace Jovanovich %% 1986 4 i
RR B A G Fe AK 4G M KRB Fa A £ Benjamin D.Wright #= Mark
H.Stone, #4547 91 Z -3 69 Mesa i BRAL 1979 F i BR &9 “R AF MR,
Rasch 6 2” ¥R2|#@mA %, EBAZFGABENEALE,
15 —E ARG B LR BT KPR, Hlde, F—rh 5 BB E R RAEIR
S, RAF—f L PHIRKE CEHL, IRARE T4 60 AL FFTAMA
9 TARIES 70 F . RAREIA TAE GG —A 7 ik & £ A1 H 74 60 KA
—ANe it B AR RAGHAERER . {28, X REEARILA A P RRBIME,
B GEIRAFIE T AR B 40 20 098 T B 09384540, BB AER B ( AR
20 EMIRRAB ) &) TR EA AE G AT I E AR A B R B ¢ Ak 24K
RASIFR ARG ZMIT 4 70, LA B R4 60 $984T 7 ik RAE R 3F 0t
FARA, 1Rt AR R RS T 2 A T30 B 4915 5175 & 4 20 694 1E 4
MASL IR B A E G, A TR BRI EAER . Bk, HEE
E 40 fe 2ARM v LA — NGRS AT — AN ZARAE ) B A E A
25 B Aerh M E R 6CRAEE T,
ST HERGAR AWK, RT E LM AR TR T RB GEE, X
A F EERAE S —AME. BAE 1 23 b 6915577 & % 20 69355727
B4, TTHROEA B.549, B A SMAHRI S K (B, TRIEH &0 T 1A
WA BAERORAAR ). EFIRA AL 20 94 REAR R B A X---TF
30 RERTARERAE Q4 REX, BLAEFR B RS 60 A RS AR,
T HEE 40 BB HEF Fait LR, R AE ARG, 2FHIETIRI A

10
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4% 20 4B RIAAN TR E , RP R TAHRICHARICEIRE S, LT E £HEAF
M AL G A R BHARIRIAA . H 4 RBMAERIAA R B HAREZARFL T0
7 & 2 E Y0 24K, HET AR B4 20 1R 5] 64 B 649 IR B 3TARR KA 4G
FRIFH T0 9B AR HRE, Hib, 5RE RS 60 69175 AR ¢4 5
S AR AGAITIRE R T EF AR H AR,
T HEEE 40 A2k, R E 2 FTE, Ehe—A-iFoit FARA 2 — R H
T4 60 AARBEB—RAETEIEREAEEZEAERL. FARAN,
RaschMeasure ( ) #2540 38 — 40 4F f 8%k, ZA 3 R I8 T— 4L RE
6970 B gk, MIANER A TR A s RS a9 B A%,
10 RaschMeasure ( ) #2544 #) ) A B v#) 5L F48 F 49 Rasch 428! (X3 F A
AIRBARAR & #dntdy ) 48R X R AE i A e X 6968 S B A
Y ok FLAL RGN IR, —MBEARTE B W st BLRE 69 AL ) @ AT LR At
(3Bt —E4], BEEBLA-8.024+8.0, FKA.01). TAHKMEA 1k
HEAREAT K., REBA—RKXEMREUAL E TARBAOBREZE
15 (PDF), X R EZHEW . BAZRIETAR T A A ZREE &KH (PDF #9%
M) L0123 0965, XH/NMEELRIES.,
HHFEE 40 7T vARE MuAE B 40T 4R 53K f ML B] RaschMeasure () 4%
. e, T[A4%A UCON A% . PAIR ##A! 4= PROX A£A!, iX sAF R 4%/
R E ok BB B se B, BT ME R H AL AT, S A5 F R A
20  EAM G R M (explicityE A R AR B 7R 4.
EARFES 70, EPEARSTHDAOATRE 6955175 £ 4 20 693RAF
SN IRt AR R LEAIR B iR 60, #AET IR A RS 60 EiFes 4K
e h e . BARM, ARIER B AoAE 018 6948 K VAR IR B Fo g AR bR
B A8 R PEIX =18 B AR R B IRy 60 S8 AR 70 F, H PR
25 RIEBFRANAZRAERDRCHEALFRETIELAL, Bldo, (2R A of L
#, TR B 6493 T VA4 BB AR K (consistent) 7 & B A A LM R E E, @ id)a—4L
EFIRF A4 20 89 R EHIRA] TARCA LG B 69 PR, TARAE ) T AR B
HMAEM. T, R A ANIESS EE O TR AEFEF IR A
W AEN, BRI AR, SFARET R R EANMGRAEN 4T @R
30 FEAEPTILERAYR B E 4 60,
4o b FTiA, it EAEAR AR B 8. REBAL PGS —F B S

11
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10

15

20

25

30

At Ry HABUREFmBSAEL TGRS T ERE. Hli=, B
T & “Repeat the sentence ‘ Ralph went to the store’” ( “E¥E XA F
‘PRREME ). —A~E4kRE < Ralph went the store’”, F = F.itkh
K. “‘Ralph went the **. %= £ B % 9-4 B+ XM (deletion) R AL . W
F1 PR, BLARNTZHBESZERITRABG— R ZGAB 2. £ —
AEEMBGEATRLSOEE R = T4EB 6P 389 i 6548 F 6 Ao
R BRBRERGTEHAS, ABPHEARTURLRE Ol . w L BGHH T,
Pomty BB " (store) WHE— ZHEMRE “to” R THRELER
Fl, €. AHHNE[RTTAERL, Bp, BFRHNEG 20 RAAE
RHEEP], kil “to” HHRL.

A4 TREXZRFORZEAFGAVIE T IR T EHOARLE . £
T80, —HBHEFRALIER, BATR I BHRFEFKFORIER
HREE. AFE 100 HE—EFTARLTREM . RELRAORES
0, AEERRETAT=4, PESFAARRPAHENESF RIS a
£ X 48 57 48 %X 89K+ ¥ K (performance measure) . TR AAFEH#h4], AR
EREHRHNEL 20, B 1P3GHFHT. AV 110, NEHRG
fEFtgokeak . FH 100 RYEAE S 80. 90 110 # 120 LHWAT, &
ALURAROWEOB BT B EERRG AR . OkARff RMELE
¥ % 120 K& AT R 2 HF2 70,

ATLHFRFOERREAENAY —EATHANTRITRARA4GRHAHR
b ARG FEGITHR. PRAEEET (“CPU®) REM OIS HAT
FRFHXEZZGYHTH . RAEESHTHRARBEARAA R 8 RAZ AR GEAT
WARGDRGKE . RETUREATHEAFENTRONR LY —F 7] =@
i, R¥ARaEFARTRGEAE . £& . AKX (organic disk) - Foit
MRt Ehk (WHAERARE ("RAM")) K559 EH4 (RiEE
%8 (“ROM”)) HBRB AL . ZBLBERENERBLEL L AAF
BAEONEMAMEGEEGRY . B, K. RANGRAGMELE .
RERSBALIFEEE L% CPU 5ie &3 F & 76 T4 BB N
17, A BAABBAGHABLIVEBLAORSEARFIRILIMEKE
¥ RE . TRATRAEAG TARATH o LR T %,

EZEMORIIHAEANGRE . 8. FEFRILTARAHRT £

12



00801282. 2 oM P FE10/18m

HHEMR A% EE G EARER (BT ), RIF50. 408 A Sde sty
AR 69 FAUE BT AR T RIPUTX B AR KX 69 Pk 69 38A4F
MK RE R R IR 4G B Sz e TAURA , HZ IR 0 a4
Ak 4 F d R R iZ A A A AR R K A E B TR, Blde, AARE 6 FHT
5 PAREIEIAFRBAT, FETUMEARIER Y EAEERE S HEA,
JLi% 32 FRAE A AT AR S A RE Y X, BT A T2 5 LEH 3K
WA E BB SR EMA BB RS, $RHTEF G ERLRIER
EREH (“ASIC?), HK, FEARBLTIAG S LB A FFo 8 R0,
— R, BANBR R IZAETH#EGEARS. B, £TF5AE
10 ReGHAd A8 B A 0BT A 69 et Fo S M A AR L AR TEE A,

13
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Uil

#include <iostream.b>
#include "DiffCount. H'
#include "logh”
static int PhrascToWordHash(const char *P. int *w, int maxwords)
(
int n=Q;
w(n)y=0:
for (;*p;p+4) {
while (W(n) ==0 && (*p=="%'|| (*p=="u"&& p[1]=="h' &&
@2}==""lipl2}==" '} P2]==0))) {
/1 Skip to next word
while (*p && *p!="' )
ptt
while (*p && *p==' )
ptt;
}
if(p==")
/1 Skip suffix with word number
while (*p &&*p!="' ")
P++;
}
if(*p==" " {
while (*p && *p==" )
P+ +;
P--;
n++;
if (n>= maxwords) {
logmsg(LOG-ERR, "Too many words in phrase % s".p);
retum n:
}
w(n) =0;
continue;
}
if(*p==0)
break;
y win}~(wn}<<6)* ((int) *PY{(W{n]>>31)&1Y(wln}>>17)&1);,
if (wln])
n++;
refum n;
}
static char blanks{}= "
static int nblanks=sizeof(blanks)-1;
static const char *gpl=0;
static const char *gp2=0;
static int *gwl;
static int *gw2;
const int Diffs::SUBWT=1;
const int Diffs::INSWT=];
const int Diffs::DELWT=1;
const int Diffs:: LDINSWT=0;
const int Diffs:: TRINSWT=0;

ostream& operator<<(ostrcam& s, const Diffs &d)

§ << "I" << d .Score( )<< "J"

<<'I" << d . ldins << "/* << d .ninsg << "/* << d .tring << " D= "<< d .ndel \

<<*", §="<<d.nsub;
retum s;

14
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{
/! Return number of ins/del/subs necded to convert wi to w2
static void Match ( const int *w1, int nl, const int *w2, int n2, int maxdiff.Diffs & \

d. int athead,
int attail.int depth}

{

Diffs d2;

inti;

int wlappears = 0:

int w2appears =0;
#ifdef TEST

cout << & blanks [ nblanks — depth } << Match **:
const char *p = gpl:
for(i=0; wl-gwl>i; pt+) {
if (*p=="9
i+

for(1=0;*p&&i<nl;){
Cout<<*p;
pH
if(*p=="")

i++;

coutC<< "7,

P=8p2;

for (i=0; w2 -gw2>i;p+t+){
if(*p=="")

i+

for(i=0;*p&&i<n2;){
cout<<*p;

pHt
if(p== ")
i+

coutd<<"''* << (athecad? "H":"™) << (attail ?7"T":"")<<", " <<maxdiff <<*)\

r<<endl;
# endif
d.Clear { };
If (nl-n2)¢
dndel=n] -n2;
dnsub=n2;
yelse {
if (athead )
dldins=n2-nl;
else if { attail )
dtrins=n2-nl;
else
dning=n2-nl;
dasub=nl;
if (maxdiff <=0}
goto done ;

if (athead && * wl ==*w2 &&nl >0&&n2>0) {

// Break the athead status to grab a match

Match (wl+1, n1-1, w2+1, n2-1, maxdiff, d2, 0, attail, depth+1) ;
if(d2.8core() < d.Score())

d=d2;

15
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if {attail && wl(nl-1)==w2(n2-1)&& ni>0&&n2>0
// Break the attail status to grab a match
Match (wl,nl 1, w2,n2-1, maxdiff.dz.athead.0.depth+1 );
if { d2.score.() < d.Score() }
d=d2;

if (athead==0) {

// For the rest, follow any matches we can get
while (nl >0 && n2 >0 && *wl == *w2) {

nl—; wl++;
n2—; w2++;

}

if (attail ==0) {
/I For the rest, follow any matches we can get
while (n1 >0 && n2 >0 && wl [nl-1]==w2[n2-1]) {
nl--;
n2—;
}

if(nl ==0|n2==0){
d.Clear();
if(nl==0)¢{
if (athead )
d.ldins = n2;
else if (attail )
d.trins = n2;
eclse
d.nins = n2;
} else
d.dnel=nl;
goto done;

for(i=1;i<n2;i++)
if (*wl ==w2[i}} {
wlappears = 1;

break;

for (i=];i<nl;i++)
if(*w2==wl[i]) {
w2appears = 1;
break;

} cd
if { d.Score( ) < maxdiff)
maxdiff = d.Score( );

// Ingertion in w2
if (wiappears) {
Match ( wl, nl, w2+1, n2-1, maxdiff - ( athead?Diffs : : LDINSWT : Diffs
thead, attail, depth+1 );
if (athead )
d2.lding++;
else
d2.ning++;

iif ‘(tz¢1.2-50°f°()<d-s°°f°()) {
if (42.Score( ) < maxdiff)

maxdiff = d.Score( );
}

16
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1/ Deletion
if (w2sppears) {

Match (wl+1, ni-1, w2, n2, maxdif-Diffs:: DELWT, d2, athead, attail, depth+1);

d2.ndel++;
if (42.Score{ )< d.Score()) {
d=d2;

if (d.Score( ) < maxdiff )
maxdiff = d.Score( );
}

}
{//Substitution
if(nl==1&&n2==1){
42.Clear( );
d2nsub=1;
) else {
Match ( wl + 11, nl - 1, w2 + 1, n2 - 1, maxdiff - Diffs

d2.nsubt+;

if ( d2.Score( ) < d.Score())
d=d2;

done:
#ifdef TEST
cout << &bianks[nbianks - depth ] << *->* <<d <<endl;
#endif
return;

: : SUBWT, d2, athead, attail, depth + I\

}
JICount the difference between two phrases in term of deletions, inscrtions, su
bs

int DiffCount  const char *pl, const char *p2, Diffs & best)
{

int wi{100];
int w2{100};
gol =pl;
&2 =p2;
gwl=wl;
gW2 = w2;

{/ Convert phrases to word hashes
int n1 = PhraseToWordHash ( pi, wi, 100);
int n2 * PhraseToWordHash ( p2, w2, 100);

#ifdef TEST
cout <<" wl =[";
inti;
for (i=0;i<nl; i)
cout <<wl [ij<<” %
cout <<*J" << endl;
cout << "w2 = {*;
for (i=0;i<mn2; i++)
cout << w2fif <<* %
cout << *)" << endl;
#endif

{/ Find best match

Diffs worst;

if(nl<n2) {
worst.ldins = n2 - nl;
worst.nsub =nl;

yelse{

worst.ndel = nl - n2;
worst.nsub = n2;

17



00801282. 2 oM P ZE15/18m

#ifdef TEST
cout << "Worst" < < Worst << endl;

#endif
Match( wi, nl, w2, n2.worst.Score( ), best, 1, 1,0);

#ifdef TEST
cout << "Best=" << best << endl;
#endif
return best.Score( );
}

#ifdef TEST
#include <stdio.b>
r(min(im arge, char "argv( })
Diffs d;
( void ) DiffCount( argv [1}, argvi2].d);
cout << "Diff ( “"<<argv[l]<<"’ ,” *<<argv{2] <<"’ )>"<<d<<endl;
}
#endif

18
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Mx 2

#include <iostream.h>
#include <math.h>
#include *dbg.h*
#include *rasch.h*

static inline double RaschProb( doubic alpha )

{
double calpha®exp(alphsa);
return calpha/ (1+ealpha);

}

//Compute Rasch measure of proficiency using the ‘nresp’ observations of
/igiven difficulties and categorizations.

/fCategory is 0.. nsteps

// Steps[i] is the step calibration for going from category i to i+1

void RaschMeasure ( int nresp, const Armay<ItemDifficulty> &id,

const int *category, float *value, float *cimin, float *cimax )

dbg {"RaschMeasure”, 3} << "RaschMeasure with "<< nresp << “item."” << endl;
const float CI = {float) 0,1; /* 80% balanced confidence interval */
const float minscore = (float) - 8,0;

const float maxscore = (float) 8,0;

const float scorestep = (float) .01;

const int nscoresteps = (int) ( (maxcore-minscore) / scorestep+1);

/* Do numerical comoutation of PDF */

float *pdf = new float(nscoresteps) ;
intj=0;

19



00801282. 2 oW B 17/180
double  ptotal=0.0;
double wisum=0.0;
double s,
double mles=0;
double mlep=0;
double *Pk = new double{100];
for (s i stops;s + tep.j++) {
double p=1;
for (int  i=0ji<nresp, i++) {
int k;
” assert(category[i}< idfi).steps-Size())); */
for (k=0;k<id[i].steps.Size();k ++)
}=1;
for (int j=kj<id[i] steps.SizeQij ++) {

double sp=cxp(s=idfi].difficulty-id[i].stcpsfj] .stepcal);
for (k=j;k< id[i}.steps. Size()k ++)

pklk] *= rp;

}

double psum=0;

for (k=0;k<id[i].meps.Size();k ++)
psum+=pkik];,

int jmatch=id[i].steps.Size()-1;

for (j=1yj<id[i}. steps.Size(yj ++)
if (id[i).steps [i}.step > category{il)) {

}

jmatch=j-1;
break:

if (5= =,minscore)

e

At

dbg("RaschMeasure”, 4) << "Resp” <<i << " t* << idfi}.difficulty <<\
<< catogory[i] << "\1Step Index; "<< jmatch <<\

<< “p:" << pk[jmatchYpsum << endl

, p*=pkljmatch}/psun;

plotal+ =p;
wisum+ =p*s;
pdffi]=(float)p;
if (p>mlep) {

}
)

miep=p;
mics=g;

delete pk;

“value = (float)(wisum/ptotat);

double psum=0;

for (j=0;j<nscorestops&&psum<CI*ptotal; j ++)
peum+ = pdffj];

*cimin=minscore +j*scorestep;

for

(j=nscorestops-1; >=0&& psum<CI*ptotal; j- )

psum+= pdffiL;

*cimax=minscore+j*scorestep;

dbg("RaschMeasure” ,3) << "result=", << “value <<™ {* <<"cimin <<*"

<<

"cimax << "} " << ", MLE=" << mles << end};

delete [ ] pdf.;
return:

}
#ifdef TEST
void main ()

SetDebug("10*);
/* Test call 27, group 3 results */

# if

0
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float itemdiff [ }= -(3.59, .62, .29, -1. 59, -1.89, 198, .67, 1.09, -37, -1.16);
int category{ 1(1,1,0,1,1,1,1,1,1,1);

#else
float itemdiff [ }=(3.59, .62, .29,1.09, -1.16, .63, -1.74, ~.67, -34, -1.64);
int categoryf }+{0,0,0,1,0,0,1,1,1,1};

#endif

float val, cimin, cimax;

float stcps[1] = {0.0};

RaschMeasure(sizeof ( itemdiff ) /sizeof ( itemdiff[0] ), itemdiff,
1, steps,
category.&val. &cimin.&cimax);

printf("%. If (%. If: %. 1f) \n", val, cimin, cimax);

1
#endif
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THE PHONEPASS TEST IS PRESENTED BY A COMPUTER SYSTEM OVER THE TELEPHONE.
IT TESTS YOUR ABILITY TO SPEAK ENGLISH AND 710 UNDERSTAND SPOKEN ENGLISH AT
A CONVERSATIONAL PACE.

.

i FIRST, TAKE TIME TO READ THE TEST SHEET. IF THERE ARE WORDS
OR SENTENCES THAT YOU DON'T UNDERSTAND, YOU MAY USE A DICTIONARY OR ASK A
FRIEND OR TEACEER FOR HELP. WHEN YOU-ARE READY TO BEGIN THE TEST, USE AN
APPROPRIATE TELEPHONE TO CALL TEE NUMBER PRINTED ON THE FRONT OF THE TEST
SHEET. YOU WILL TAKE THE TEST ON YOUR OWN BY FOLLOWING THE DIRECTIONS
GIVEN OVER THE TELEPHONE. RELAX, CONCENTRAIE, AND DO YOUR BEST. IF YoU
DO NOT KNOW HOW TO RESPOKD TO A TEST ITEM, JUST BE SILENT OR SAY "I DON'T
pIREe 3y ‘IHE TEST HAS FIVE SECTIONS (PART A, B, C, D AND E) AS
FOLLOWS ;

A #4: FOLLOW THE INSTRUCTIONS TO READ SELECTED SENTENCES FROM AMNG
THOSE PRINTED IN PART A. READ THE SENTENCES IN THE ORDER REQUESTED. READ
ALOUD AS SMOOTHLY AND NATURALLY AS YOU CAN.

B #84: REPEAT EACH SENTENCE YOU HEAR - EXACTLY AS YOU HEAR IT. REPEAT
AS MUCH OF THE SENTENCE AS YOU CAN.

C #f4-: FOR EACH WORD YOU HEAR, JUST SAY THE OPPOSITE WORD THAT IS MOST
CLOSELY ASSOCIATED WITH IT. THIS MAY BE AN ANTONYM, LIKE WHITE - BLACK,
OR A PARALLEL. COUNTERPART, LIKE WIFE - HUSBAND.

D #84~: ANSWER THE QUESTIONS THAT ARE ASKED WITH A SINGLE WORD OR A SHORT
PHRASE OF TWO OR THREE WORDS.

E #4-: AFTER YOU HEAR EACH QUESTION, WAIT 8 SECONDS UNTIL YOU HEAR A
TONE, THEN SPEAK YOUR OPINION AS FULLY AND CLEARLY AS YOU CAR USING THE
30 SECONDS PROVIDED UNTIL YOU HEAR THE NEXT TONE. TRY TO GIVE A CLEAR
EXPRESSION OF AN OPINION AND SUPPORTING REASONS. SPEAK FOR THE WHOLE 30
SECOND PERIOD. ANY OPINION IS ACCEPTABLE: THE PHONEPASS TEST IS SCORED
ACCORDING TO THE WAY THAT THE OPINION IS EXPRESSED.

ol PHONEPASS TEST SCORES ARE BASED ON THE EXACT WORDS THAT YOU
SPEAK, AS WELL AS THE PACE, FLUENCY, AND PRONUNCIATION OF THOSE WORDS AS
THEY ARE COMBINED IN PHRASES AND SENTENCES.

;L PLACE YOUR CALL TO THE PHONEPASS SYSTEM ON A GOOD TELEPHONE
IN A SUITABLE LOCATION. OOOSE A LOCATION THAT IS QUIET AND WHERE YOU WILL
NOT BE INTERRUPTED. AT THE BEGINNING OF YOUR CALL, THE PHONEPASS SYSTEM
WILL TEIL YOU IF YOU ARE SPEAKING TOO LOUDLY (R TOO QUIEILY. HOLD THE
PHONE AS SHOWN IN THE FIGURE BELOW AND SPEAK IN A CLEAR, STEADY VOICE. USE
A PUSH-BUTTON TELEPHONE IN A GOOD WORKING ORDER THAT IS SET TO "TONE" (NOT
“"2ULSE"). NEWER PHONES ARE GENERAILY BETTER THAN OLDER FHONES. DO NOT USE
A CORDLESS OR CELLULAR PHONE. IF YOU DO NOT KNOW HOW TO RESPOND TO A TEST
TTEM, THEN REMAIN SILENT OR SAY "I DONT'T KNOW."

w,7% K 4% LA TR L5k R WM E R AE
Wi Kig
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THANK YOU FOR CALLING PHONEPASS. PLEASE ENTER YOUR TEST PAPER MUMBER ON
THE TELEPHONE KEYPAD.

NOW, PLEASE SAY YOUR NAME.

PLEASE WRITE DOWN THE FOLLOWING PERSONAL REFORT NUMBER...

TO REPEAT YOUR ID NUMBER, PRESS 1. TO BEGIN THE TEST, PRESS 2. NOW,
PLEASE FOLLOW THE INSTRUCTIONS FOR PARTS A THROUGHT E.

A %% : READING. PLEASE READ THE SENTENCES AS YOU ARE INSTRUCTED.
1. TRAFFIC IS A HUGE PROELEM IN SOUTHERN CALIFORNIA.

2. THE ENDLESS CITY HAS NO COHERENT MASS TRANSIT SYSTEM.

3. SHARING RIDES WAS GOING TO BE THE SOLUTICN TO RUSH-HOUR TRAFFIC?
4. MOST PEOPLE STILL WANT TO DRIVE THEIR OWN CARS,THOUGH.

5. MY AUNT RECENTLY RESCUED A DOG THAT WAS SICK.

6. SHE BROUGHT HER HOME AND NAMED HER MARGARET.

7. THEY WEREN'T SURE SHE WAS GOING TO LIVE, BUT NOW SHE'S HEALTY.
8. I JUST WISH SHE COULD GET ALONG BETTER WITH THEIR CAT.

B #44": REPEAT. PLEASE REPEAT EACH SENTENCE THAT YOU HEAR.
EXAMPLE:

A VOICE SAYS, “LEAVE TOWN ON THE NEXT TRAIN."

AND YOU SAY, "LEAVE TOWN ON THE NEXT TRAIN."

C 44 ; OPPOSITES. NOW, WHEN YOU HEAR A WORD, JUST SAY THE OPPOSITE.
EXAMPLE:

A VOICE SAYS "WHITE" AND YOU SAY "BLACK."
A VOICE SAYS "WIFE" AND YOU SAY “HUSBAND."

D #4": QUESTIONS. NOW, PLEASE JUST GIVE A SIMPLE ANSWER TO THE
QUESTIONS.

EXAMPLE:

A VOICE SAYS, “WOULD YOU GET WATER FROM A BOITLE OR A NEWSPAPER?"
AND YOU SAY, "'A BOTTLE." OR “FROM A BOTTLE."

E #f4: OPEN QUESTIONS. YOU WILL HAVE 30 SECONDS TO ANSWER EACH OR TWO
QUESTIONS. WHEN YOU HEAR A QUESTION, YOU WILL HAVE 8 SECONDS TO CONSIDER
IT, THEN (AT THE BEEP) YOU WILL BAVE 30 SECONDS TO ANSWER IT. AT THE END

OF THE 30 SECONDS, ANOTHER BEEP WILL SIGNAL THE END OF THE TIME YOU
HAVE TO ANSWER.

QUESTION ONE WILL BE ABOUT FAMILY LIFE.
QUESTION TWO WILL BE ABOUT YOUR PREFERENCES OR CHDICES.
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