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Mean probabilities of acoustic confusability were computed 
for 1172 CCC trigrams chosen at random !rom Witmer's list of 
association values, and the results were tabulated. 

Acoustic confusability has been shown to be a strong factor 
in the recall of letter sequences (Conrad, 1964; Wickelgren, 
1965) but it is a variable that is rarely controlled in 
experiments using CCCs. This is presumably due to the lack of 
a table of such values and the inconvenience of computing the 
appropriate values for all CCCs used in such studies. 

Conrad (1964) presents an acoustic confusion matrix from 
which it is possible to compute the mean probability of 
acoustic confusability of any sequence of letters using Clarke's 
(1957) Constant Ratio rule. 

Mean probabilities of acoustic confusability [p(AC)] were 
computed for 1172 CCCs chosen at random from Witmer's 
(1935) list of three-consonant syllabies. Because of the 
difference in British and American pronunciations of the letter 
"z" ("zed" and "zee") all syllables containing this letter were 
eliminated. The following table presents the 1172 sy llables 
arranged first by Witmer's association values (A V) and, within 
each A V, by ascending order of p(AC). 

Table 1 
CCCs and p(AC) Values, Ranked by Association Value 

O1oAV 
QJF .02 
XJQ .02 
QJH.a.. 
XFQ .21 

WoAV 
XQL .01 
KXB .02 
QXJ .02 
DJX .03 
QHJ .<».. 
FHJ .07 
CXJ .09 
GXJI .09 
XQH .09 
nQ .10 
KHX .11 
HFC 015 
XQF 021 
GeT .24-

~ 
FQW 001 
JF("l 002 
14HW .03 
QST .05 
MJF .06 
QlJ .06 
WFC .07 
KQB .12 
DJQ .16 
GXC .20 
XGC .20 
FXQ .21 

QGX .21 
,GQ .21 

JIF .22 
Q.:F .25 
QFC .25 
CJQ .27 
CQH .28 
DJB.34-

.12l!! 
TFJ .03 
XBN .03 
QJS .05 
QHF .06 
WCF .07 
QXH 009 
XJ"C 009 
QDJ 016 
QMW .21 
QXF .21 
XFP .22 
XGP .24-
WCQ .25 
QFC 048 

11& 
XQM .01 
XQN .02 
JH\'{ .03 
IGiQ .03 
KXR .03 
hlBI .03 
X1lJ.! .03 
XJp .03 
FPJ .04-
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HlJL .~ 
JDF .04-
N~S .<».. 
Qm .04-
BFM .05 
BI4F .05 
DJH .06 
JFK .06 
KHQ .06 
MKI .06 
RBM .06 
XGJ .06 
XJL .06 
HJF .07 
XNJ .07 
WCJ .08 
HXJ .09 
JXH .09 
QHX .09 
SJH .12 
BJ~ .13 
QVIB .13 
QDJ .16 
PXB .17 
JTQ .18 
NPB .20 
QXG .21 
JG"l! .23 
XJS .23 
FJS .32 
SXH .32 
DWB .33 

21P'..AV 
Q]W .01 

Wl!'Q .01i 
RJW .oa 
IlJQ .02 
XRJ .02 
HWQ .03 
QJiW .03 
WPJ .03 
XQK .03 
BFJ .04-
FJP .<».. 
TLF .<».. 
TIN .05 
NLQ .05 
HWF .06 
LJW .06 
W1J( .06 
GJW .07 
HJL .07 
WGJ .C7 
I,QJ .ca 
QIIK .08 
XMG .08 
JHX .09 
Bl<'Q .11 
DHX .11 
BQH .12 
KBQ .12 
ItffiQ .1 ~ 
FCId 013 
KHC .15 
MCJ .15 
QDIil .15 
CSJ .16 
\,lDH .16 
XCG .20 

FBX .22 
TJB .22 
GQN .24-
KXF .24-
CPX .27 
JQC .. 27 
SFJ .~ 
CFP .33 
KFS 034-
PCJ 034-
TCF 034-
QGD 043 

~ 
DLX .02 
HNQ .02 
JF'II .02 
KGX .02 
KXP .03 
QUI .03 
RJF .03 
xu;. .03 
XMB .03 
SGW .<».. 
1m .05 
WJM .05 
FHQ .06 
HKQ .06 
TJL .06 
Vil!'H .06 
XJG .06 
BJW'.07 
JWB .07 
lUolF .07 
BAH .09 
FHK .10 
HJN .10 
NFJ 010 
QBX .10 
](}iN .~ 0 
LJC .11 
XKR .11 
XHK .11 
MWC .12 
NDJ .12 
GKlt .13 
JBQ .13 
QBW .13 
RJL .13 
SIE .13 
NCW .14-
CMJ .15 
DKQ .15 
HMC .15 
Qm .16 
PBF .18 
HCX .19 
QSX .21 
BFX .22 
GWQ .22 
JTB .22 
QGL .22 
FHX .23 
QJG .24-
~CVl .25 

GD .27 
QCS .27 
QCH .28 
BJG .29 
IINB .29 
GWB .29 
JBG .29 
QSJ,' .29 
CXS .32 
KDB 032 
XCS .32 
K5f .34-
TFl' .34-
~lIQ 040 
XSF .52 

~ 
LXP .01 
XLQ .01 
BXK .02 
KBX .<Y.Z 
~W .02 
RXT .02 
HWJ .03 
JXD .03 
PJW .03 
RHJ .03 
'IIJP .03 
BJF .<lt. 
F'JB .a.. 
PF'J .GI.. 
~ .04-
'irn4 .<».. 
NSJ .<».. 
FKB .05 
FWB .05 
HTJ .05 
JMH .05 
JSQ.05 
JiH 00; 
NFP .. 05 
Nt4H .05 
NXL .05 
SJB .05 
\'IHB .05 
FDK .06 
HBN .06 
JLQ .06 
JLX .06 
JMF .06 
JXr. .06 
KDF .06 
IfliB .06 
iJIK .06 
RWC .06 
10' .06 
HIU .07 
XKli .07 
F\lli .08 
JQN .08 
LBJ .08 
LRH .08 
WJC .08 

BHX .09 
HNF .09 

RLB .09 
HIN .10 
JNF .10 
MD .10 
XKN .10 
GJ.L .11 
KQN .11 
LJG .11 
CFJ4 .13 
DQF .13 
F'QD .13 
QFD .13 
XDQ .13 
IIGJ .14-
CKH .15 
KQD .15 
KT<;; .18 
Bm .20 
CXG .20 
'lWB .20 
Qffi .22 
DXP .23 
NU .23 
QMG .23 
KXS .24-
CQW .25 
SGB .26 
CKQ 027 
CNQ .27 
Gm .27 
HCQ .28 
XGD .28 
FSQ .29 
WEG .29 
LDB .31 
TFC .34-
HFS .38 

~ 
QWS .01 
RPW .01 
WQS .01 
RXJ .02 
TXJ .02 
WFJ .02 
F'("lL .03 
KTW .03 
MFQ .03 
MQH .03 
RKB .03 
WQK .03 
.BlIH .04-
JFD 004-
LBF .04-
WlP .04-
il'N .05 
HJII .05 
HVIN .05 
JIdW .05 
KSQ .05 
lQ"T .05 
NQL .05 
PLfF .05 
M' .05 
HN .06 

J'l'L .06 
BJIl .07 
l)1VJ .07 
HLJ .07 
J.iIN .07 
KXIl .07 
NWB .07 
DKH .08 
JLB .08 
KHD .08 
KD .08 
LNF .08 
KJW .08 
XRL .08 
LRB .09 
LXIi .09 
xm .09 
CKF .10 
JNB .10 
.!PB .10 
GXN .11 
LHC .11 
QFB .11 
XHD .11 
CSW 012 
HCYl 012 
Nm .12 
NRL .12 
\'/HC .12 
DFQ .13 
FD~ .13 
JRL .13 
QXD .13 
WCN .14 
CJM .15 
j,DQ .16 
N~D .16 
QJD .16 
RBP .17 
LPB .18 
TFB .20 
'll\B .21 
DFX .23 
DU .23 
GKT .23 
JGT .23 
MQG .23 
TDF .25 
TJG .23 
JCG .24-
SGP .24-
TDJ .24-
XGB .26 
CSQ .27 
GDW .30 
DLB .31 
BIE .32 
SMF .32 
CNP.34-
FKS .34-
DBQ .42 
PGB .46 
GTD .4-9 

38;~V 
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HWR .01 lt\K .24- TJN .09 PRJ .03 !'SD .}2 X'rB .19 NB'N .07 :r.m .05 
HWP .02 TGII .24- NB .10 QWH .03 LTC .32 BTll' .20 Fm .06 Ilft .05 
JWR .02 CQL .25 XNK .10 RWK .03 XSH .32 GLC .20 LXR .08 IIPH .05 
LBX .02 PJD .25 LRC .11 TLW .03 CN .}3 BPK .21 MJS .08 NBJ' .05 
NWQ .02 DPIe .26 YlCP .11 Tl9Il .03 CXT .33 FQX .21 PLR .08 BHN .05 
TWJ .02 QCX .26 NJS .11 WUl .03 PFC .33 HBT .21 BHS .09 R'lJI .05 
FJT .03 XBG .26 NWK .11 VITF .03 TRC .33 PDR .22 DJlK .09 BNH .06 
HLB .03 CGIl .27 QKN .11 GWS .e».. WPC .33 TBJ .22 LR.V .09 DSM .06 
HLW .03 CMQ .27 CJI1t' .12 LS.Q .0,. Tell .31+ DWP .23 JLS .1P NFR .06 
HIIW .03 SFQ .29 KGII .13 UIF .e».. !{cP .36 PDF .23 KRM .11 IfiR .07 
KJrR .03 BSF .30 KNS .13 SKB .e».. Qm ~2 SXD .23 KSM U1 FLH .07 
RTl .03 GJD .31 NKP .13 IHR .05 DPB .lt.8 WDT .23 NSJ .11 llKX .07 
XltT .03 NSF .31 NSK .13 mf .05 BTD .50 GXP .24- JND .12 HFD .06 
~ .03 BDK .32 lfiQ .16 BPK .05 BPT .53 KTD .24- IDeC .12 RDL .09 
X'lK .03 DFS .32 SJC .16 RWJI .05 TGC .~ QCW .25 SNH .12 '11& .09 
FWM .014- DSF .32 QJT .18 RDI .05 GPC .56 CllG .27 JGII .14- S(II .10 
J1II .014- SFL .32 QKT .18 SQJ .05 GBK .27 LQT .16 XTH .10 
JXII .Oi cm .}3 CSN .19 THJ .05 ~ QSC .27 TXQ .16 IIGS .11 
KBS .a.. CJT .34- KNG .19 WPK .05 BKX .02 SQC .27 Fl'q .17 SGIl .ff 
KSW .a.. PJT .35 TLB .19 BUR .~ JXT .02 BGJ .29 QF'l' .17 MRC .1} 
Ln .014- B'l'Q .37 B'1'l .20 BNF .06 XJR .02 FNS .29 NJG .18 RCN .14-
LS'f .014- HSF .38 G'l'X .21 HQK .06 DlT .02 Km .29 HCN .19 Q1ID .15 
WSM .014- SFC .40 xSQ .21 NLlf .06 FTJ .03 SGD .29 TBW .20 BPL .18 
J'lJI .05 GQD .43 LM .22 WIli .06 GLX .03 BFS .30 Bnt .21 RrQ .19 
KHR .05 

~ 
LGQ .~ JIlD .07 JPR .03 LBD .31 CKG .21 NHC .19 

IlJQ .05 INS .22 JWG .07 KBR .03 CTL .32 XSP .21 'l!XB .19 
IIPF .05 PWl!' .02 DPF .23 KIll .08 PJdI .03 FDS .32 FIN .23 PKB .21 
LlfC .~ RFB .02 DSX .2} lr!XQ .08 WHQ .03 LFS .32 JXS .23 'lJIB .21 
NLB .06 HQW .03 FPD .23 MWD .08 PFL .e».. PCR.32 KNC .23 XPS .21 
RCW .06 NBX .03 GJT .23 NRJ .09 WLH .e».. CTX .33 Pm .23 CHG .23 
OB .06 Pm .03 GIIQ .23 PNJ .09 RDK .e».. PSC .33 SHC .23 I'XD .23 
WNL .~ RJH .03 Ln .23 JNH .10 RNW .()I,. PCN .34- GPS .2lt. PDS .23 
GWJ .97 WKQ .03 XSIl .23 NXH .10 WSN .e».. TPJ .35 N'l'D .2lt. PT» .23 
JPM .07 DJR .014- PGX .24- KAI .11 !PR .05 DQB .4-2 SCG .24- LQG .25 
LSG .07 RJD .()I,. QNG .24- PIlK .11 BWM .~ GPD .,50 RBG .26 MPG .27 
PJII .07 RNB .e».. QWC .25 QBS .11 LSD .06 Sn: .52 GBL .27 HQT .19 
CRJ .08 WPII .04- JPG .26 lOOI .11 IND .06 GTC .~ MGC .27 RBT .19 
HFN .08 Fm .05 DLG .28 

HPK.07 GBP .59 PFS .29 mD .22 
RLP .08 FIIB .05 BGW .29 sm .11 CPL .32 DTH .24-
WDJ4 .08 mw .05 GBN .29 RIN .12 DWK .08 

!iJ.1:!! lIiB .3} 
IHR .08 HQN .05 FKN .13 IlSJ .08 LFT .33 

BNG .29 
HBG .29 NFD .08 XBR .01 BDR .31 

NPJ .09 JIIQ .05 SDG .29 HKN .13 FYiR .02 JTC .31+ SNJ' .31 
WLR .09 KFB .05 Dlo'B .31 HSD .13 CKW' .09 1I'lK .02 KPC .36 CRP .32 

LPN .05 NLG .14- JGR .09 RXD .02 DQT ~O HNJ .10 DSB .31 J.1WG .09 mG .32 
KFK .10 NRH .05 FBD .31 FCN .16 \YLP .02 GB'l .4-6 PRT .33 
JCL .11 PWK .05 BHD .32 LCN .16 RNJ .09 WQN.02 PGe .56 
BHQ .12 RXG .05 SD •• 32 IIlD .16 NBJ .10 FLQ .03 D'll' .58 NGP .27 

BQW .13 'lW .05 WQD .16 CLJ .11 H'm .03 C1P .65 D:;.L .28 

NC .13 XRG .05 SXC .32 
PBX .17 HCR .11. mx .03 GDL .28 

N\'iC .14- CPR .06 DBN .33 
RBP .17 K1IS .11 WKT .03 ~ CGH .30 

SDQ .14- C\'IR .06 
T(;/l .33 

PSB .18 IIKS .11 IHT .03 RVIT .01 GIID .30 

QKD .15 JLW .06 
HCT .34-

JPB .21 RCL .11 BSW .e».. 'RPR .01 RDB .31 

JCS .16 LCiY.06 
JBD .34-

NBT .21 CWS .12 BWS .e».. JRW .02 MSF .32 
iIiC .31+ 

JDQ .16 WCR .06 MCP .35 TI.G .21 HNS .12 DKR .a.- J\YT .02 SLF .32 

QWD .16 DSJ .01 CKP .36 DXT .22 NKD .12 
I3W .a.- PRH .02 TeL .32 

NGJ .18 JIIl .07 Bm .4-6 XDT .22 NJD .12 RWN .e».. Tm .02 P'lX .33 

THL .18 JLD .07 PBG .4-6 !FT .22 NRK .12 FBK .05 HQ},! .03 P'PT .34 

TQK .18 SIlK .07 BDP .4-8 FDT .23 QNB .12 FIlP .05 JRT .03 HPC .31+ 
GSX .22 BC .07 KGT .23 RKN .12 GWL .05 KRB .03 HCT .31+ 
GXS .22 D'RLI .08 

Dm. .4-9 
IIXS .23 SHC .12- HIIR .05 KRX .03 THC .}4. 

PFX .22 HKD .08 
1'CG .~ 

DI\! .25 LJR .13 NSB .05 NTX .03 'l'.KC .34-
SXG .22 WJH .08 

TCP .65 
1lGX .26 DQII .15 OKS .05 mF .03 PTK .36 

XGS .22 XGM .08 ~ GPK .27 HQD .16 RNH .05 W'JlI .03 
~ FDB .23 BIOC .09 LPX .01 GDX .28 KCS .16 nm .05 BPL .e».. 

FDX .23 GJR .09 RFlV .02 BWG .29 KBC .16 DLS .06 H'l'II .a.. WPS .01 

GTK .23 MHK .09 RHP .02 DKG .29 WQT .16 FRR .06 LBS .a.. XPL .01 

QGM .23 NFH .09 RPF .02 GBW .29 LlCS .17 LCX .06 NRT .e».. BPR .02 

XPN .23 NSL .09 JHR .03 DGJ .31 HNC .19 RKF .06 RHD .e».. KlVT .03 

PWG .24- MG .09 IrRP .03 DKB .32 TBX .19 LDW .07 SBL .04- JDR .04-
(Continued on page 192) 
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failure to obtain a reinforcement effect following the first in a 
series of CS+ trials seems to be a pervasive characteristic of 
differential eyelid conditioning. The problem these data pose 
is that an unmodified linear-operator model of differential 
conditioning (e.g., 8ush & Mosteller, 1951) is unable to 
account for it. The CS+ effect is particularly puzzling in view 
of the fact that in this study, as weil as in that of Prokasy et al, 
the anticipated decremental effect of a nonreinforced trial was 
obtained. 

If an excitation-inhibition theory of differential condi­
tioning (Spence, 1936) is to account for the data, then it 
would be predicted that response probability to CS+ in 
Group C would be less than that in Groups Land R combined. 
This would be expected because the mean distance of the 
nonreinforced stimuli from CS+ is less in Group ethan in 
either of the other two Groups. As Fig. I suggests, responding 
to CS+ did not differ reliable between Group C and Groups L 
and R, F(I ,47) :: .03. While we cannot accept the null 
hypothesis, the facts that the spatial gradient has been shown 
to be a relevant dimension and that sequential effects were 
manifested to the CS- stimuli show that transfer effects do 
exist. The transfer effect from CS- to CS+ was apparently 
Iimited and not a function of spatial separation. 

Both the linear operator model of Bush & Mosteller (195 I) 
and the Spence theory of differential conditioning (1936) have 
in common a prediction that in differential conditioning 

response probability will increase following a CS+ trial and 
decrease following a CS- trial. Similarly, the incrementaI and 
decremental effects should vary inversely as a function of 
stimulus discriminabiIity. The failure to find an incremental 
effect following the first in a sequence of CS+s and the failure 
for physical separation of stimuli to have a differential effect 
on responding to CS+ despite ademonstrated discrimination 
gradient indicates that additional assumptions will be 
necessary to account for the fine-grain detail of differential 
classical eyelid conditioning. 
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KRT .04- BRD .31 XPD .23 TBL .19 FLS .32 WDS .07 DFT .23 MSK .11 
LTF .04. FSN .31 PGN .27 TBR .19 PlYT .33 CRL .11 SPD .23 1!U<: .12 
RKt .0It. CLT .32 DGN .32 FTB .20 TCH .34 SQB .11 PRC .32 ENG .13 
H!1f .05 CPR .32 FMS .32 CGS .24 CMP .35 GWN .12 PCK .36 ENG .19 
LTN .05 Gm .32 SCP .33 SR} .24 MPl' .35 lINK .1} GRD .28 
NLT .05 LPC .32 CFT .34- GLB .27 pm .'5 ~ DBT 050 
Tm .05 SClC .33 TPF .34- DGR .28 SHF .38 my PLS .03 
NGR .05 'me .33 PMT .35 LGD .28 

79'J'oAV 
BKR .03 SPN .04-

JLP .06 eNT .34 PrG .59 BGN .29 HTL .03 SWN .~ 
KRG .06 C'lH .34- WB .32 PRR .01 PHL .03 FNT .05 ~ 
PMH .06 pm .31+ ~ NDG .32 MXT .02 RHT .03 GLW .05 'IWN .03 
'r:m .06 BPD .48 BRX .01 WPT -5t XTR .02 ;':SQ .04- HRN .05 FLP .04. 
FLC .07 PDG .50 FDR .03 PKC • WHT .03 i'lNS .04- SLD .06 1FT .04-
S,iD .07 GeT .54- Rffi .03 7r:t!oAV \'il'H .03 FWN .05 SNG .13 DSH .13 
JMS .08 PD'L' .58 JRD .~ PRX .01 BWR .04. MR\'I .05 MCH .15 Gilll .13 
RLX .08 NTR .04 BKS .~ FI'.'L .~ BLW .06 BLT .19 BND .33 
BLR .09 6ZoAV PFL .04- BSK .04. LPS .04- HNT .06 BXT .19 FSK .31+ 
t,Ja> .09 TllR .01 BSN .05 ,IMS .04- SWK .04 JLT .06 PRD .22 
NDS .09 HDR .~ HRK .05 BRM .06 BNS .05 ,VRD 006 mD .24 
ImF .09 MVIS .04- FRC .06 HTN .06 LNX .05 IVLD .07 DRG .28 
RBL .09 TFL .04- FRK .06 KFT .06 ~.iRX .05 JRN .99 PN'r o~ 
DNH .10 BMS .05 i\.GR .06 MRD .06 RBS .05 MRK .11 100i~V 
HSM .10 PHN .05 YJ3P .06 NBL .06 !'MS 005 CRM .13 925~V IlBK .04-
BS~ .11 D'f.'R .06 I:.DR .06 FIl~ .08 GRK .06 GLR .13 WRP .01 Silld .04-
BN'~ .12 KPS .06 R-:rD .06 DPL .09 NTH .06 SHK .13 lliR .03 PNK .13 
CMR .13 LDS .06 C.tlX .07 HPS .09 PKS .06 Bffi .21 AillR .06 SNK .13 
KNP .13 MIH .06 FNL .08 LND .09 HPM .06 DPR .22 SHP .09 lliT .24 
PKH .13 MF'R .06 TRL .08 SHW .09 DKS .07 l'G:R .22 WND .10 DPT .58 
SHD .13 '.'iDR .06 HQS .10 'ffiX .10 
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