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Q)e of the more influential papers in modern psychology 15 Paul 

Meehl's (1962) APA Presidential Address in which he proposed a diathesis-

stress model for schizophrenia. Meehl argued that what is inherited in 

schizophrenia is a specific neural integrative defect which he labeled 

"schizota:r:ia. 1I According to Meehl, any person who possesses thi~ defect 

will develop a particular personality organization called schizotypy. One 
~. 

of the most cd tical aspects of this model is the idea that only a port ion 

of those people who are sChizotypic will ever decompensate to the point of 

becoming clinically schizophrenic. Thi$ model, although far from being 

thoroughly tested, has generated e:r:tensive speculation and considerable 

research in the 20+ years since it was first proposed. 

Meehl's diathesis-stress model provides a theoretical base for the In

ves t igadon of both the genetic and environmental influences In 

schizophrenia. HOwever, to pursue this line of research, one must be able 

to accurately identify the schizotype. A number of investigators have used 

e:r:isting scales to identify schizotypes. The most widely used scale is the 

MMPI and the most commonly used profile is the 2-7-8 (Gilberstat & Duker, 

1965). until recently, there has been relatively little effort directed at 

developing specia~ized measures for identifying the schizotype. 

~er the last five years, Chapman and his associates have attempted to 

develop several scales to measure the specific symptoms that the clinical 

literature suggest are typical of the schizotype. These investigators used 

the most modern scale development techniques to create highly reliable mea-

lures with minimal response set bias. To date, appro:r:hnately 10 such 
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scales have been developed by Chapman and his associates. About half of 

those scales have some significant supporting validational data, while the 

remainder are in the process of being validated. 

Two previous studies have looked at the relationship of schizotypy 

scale scores to MMPI scores. Penk, Carpenter & Rylee (1979) administered 

the Social and Physical Anhedonia Scales and the MMfI to veterans in an 

inpatient drug dependence progrZD. They found that both scales were 

associated with significant pathology on the MMPI including social 

introversion, social maladjusttnent and psychoticism, as well as elevated 

Pure Scale 7 scores which measure characteristics associated with the 2-7-8 

lwMPI profile. Chapman, Chapman &Miller (1982) correlated four schizotypy 

scales (Physical Anhedonia, Perceptual Aberration, ~gical Ideation, and 

Nonconfonnity) with selected scales and composite scales of the ~.WI 1n a 

college student population. These authors found consistent positive rela

tionships between schizotypy scorcs and several ~~I-derived scores which 

have in the past been used to identify psychosis-prone individuals, 

including the 2-7-8 and 2-7-8-0 combined scale scores, Eysenck and 

Eysenck's (1976) Psychoticism Scale, and GOlden and Meehl's (1979) 

Schizoidia Scale. In both of these studies however, unselected s~les 

were used. ~nce, it is not clear whether the correlations observed are a 

function of the scales identifying distinctly different subjects (i.e. 

schizotypes) at the high end or whether the scales show a continuous 

relationship with the MMPI measures of pathology. The fonner finding would 

be consistent with Meehl's hypothesis; the latter would not be. -
In the current study, the validity of four of these schizotypy scales 

1S further tested by comparing the NMPI profiles of people who score high 

or in the nonnal range on these scales. The scales used in this study are 
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Physical Anhedonia (Chapman, Chapman, I: Raul in, 1976), Perceptual Aberra

tion (Chapman, Chapman, a: Raul in, 1978), Intense Ambivalence (Raulin, 

1982), and Somatic S~tams. Instead of using the full length schizotypy 

.cales, much shorter screening versions were developed for this research. 

The hypothesis was that subjects who score highly on one or more of these 

schizotypy scales would show more deviant MMPI profiles than control 

subjects who score in the normal range on all of the schizotypy scales, and 

that the deviant patterns will suggest an underlying psychotic rather than 

neurotic disorder. 

~velopini Screenini Scales 

Our first step in this project was the development of short screening 

versions of the original schizotypy scales. The original scales did have 

high reliability and had been validated in several different situations, 

but their length made than unsuitable for routine screening of potential 

subjects. OUr goal was to develop scales of 10 to 15 it~s each which were 

capable of predicting whether subjects would score above the cutoff on the 

full scale. Since we were prnnarily interested in sensitivity on the high 

end of the scale for our screening instruments, we did not rely solely on 

itan-scale correlations. Instead we used a combination of item-scale 

correlations, difficulty levels (proportion of subjects answering the item 

in the keyed direction), and mean item difference between the identified 

exp~Unental subjects on the full scale (i.e. those subjects who scored two 

.tandard deviations above the mean) and control subjects (those subjects 

Who scored no higher than one half of a standard deviation above the mean 

on the original scales). 

Subj eets 

The various itan statistics described above were calculated on a 

.mnple of 518 male and 659 fonale college subjects who had completed the 
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61-item Physical Anhedonia Scale, the 35-itcn Perceptual Aberration Scale, 

the 45-itcn Intense Amb~valence Scale, the 40-itcn Somatic Sy.roptQms Scale, 

and a 13-itcn Infrequency Scale designed to detect random responders. 

Subjects were included only if their Infrequency Score did not exceed 2. 

once items were selected, the sensitivity of the screening scales was 

evaluated on a second independent sample of 631 male and 718 female college 

students. 

Selection procedure 

Iten statistics were computed separately for ~les and females: Three 

item statistics were computed: item-scale correlation, item difficulty, and 

mean itcn difference between experttnental and control subjects. It~ were 

retained for the screening scales only if they were satisfactory for both 

sexes. A three step selection procedure was used. The itaDS were 

initially ranked on the basis of mean-difference which served as our 

prUnary selection criteria. The items with the largest mean differences 

were the ones which contributed most to the high scores of the experttnental 

subjects. The difficulty level (frequency of endorsement in the keyed 

direction) was used as an exclusion criteria. Items were not retained for 

the screening sca~es if the frequency of endorsement exceeded .40. We used 

this criteria because we wanted to maximize the sensitivity of the scale 

for selecting high scorers. It would be the s~e logic as giving a very 

difficult test if you were prttnarily interested in discriminating the very 

good fran the out.tanding students In a given class. The item-scale 

correlation was also used as a exclusion criteria since we wanted it~ to 

also be able to discriminate reasonably well across the entire range. 

an the basis of the above criteria, the ten best ite~ on the 

Perceptual Aberration, Intense Ambivalence and Somati"c Syrrptoms scales and 
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the 15 best it~ on the Physical Anhedonia Scale, plus five itons fran the 

Infrequency Scale were selected. The predictive validity of these scales 

was evaluated on the cross validation s~les by computing the hit rates 

and false positive rates for predicting whether the subject would be 

classified as an experUnental on the basis of the full-scale score. This 

next slide gives these figures for the ~le and female subjects 

respectively. 

Insert Slide 1 about here 

As you can see in this slide, we were able to accomplish our goal of 

creating sensitive screening measures which have very low false positive 

rates. The typical scale identifies about 70% of those subjects who would 

have been-classified as schizotypic using the much longer scales. HOwever, 

1n developing these screening scales, we specifically chose criteria for 

selecting items that would minUnize false positives, and as you can see, 

none of the false positive rates exceed 2%. COntrolling the false positive 

rate is so critical because the base rate of schizotypy is quite low (best 

estUnates are between 5 and 10%). With such low base rates, even a false 

positive rate as high as 5% could result in the false positives actually 

outnumbering the valid positives. 

~ Correlates ~ ~ Schizotypy Scales 

In the second phase of this research, subjects were selected on the 

basis of their scores on these screening scales and then given the MMPI. 

It had been predicted that subj ects designated as "schizotypic" would be 

more likely than control subjects to show patterns on the MMPI that are 

typical of those found in schizophrenic or borderline patients. 
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Subjects And Procedure 

The screening versions of the schizotypy scales were given to 1290 

college students who were enrolled in an introductory psychology course and 

who completed the scales during an in-class ~ss testing near the beginning 

of the semester. Subjects were then selected fran this pool on the basis 

of their scores on the schizotypy scales. Subjects were designated as 

"schizotypic lt subjects if they scored more than two standard deviations 

above the mean on at least one of the four schizotypy scales (Physical 

Anhedonia, Perceptual Aberration, Intense Ambivalence, and Somatic 

SfDl>tans) • Subjects were designated as controls if they scored no higher 

than one half of a standard deviation above the mean on all four of the 

scales. Potential subjects were then phoned and invited to participate in 

an experUnent on personality assessment. ODe hundred and 'eighteen subjects 

(60 males' and 58 females) agreed to participate and canpleted the Mt1P1. 

Resut 15 

These next two slides present the mean NMPI profiles of the 

"schizotypic" and control subjects for the female and male subjects 

respectively. Note the similarity in profiles for the males and females. 

For both sexes, the pattern of the control subjects is very typical of 

college students In general, while the pattern for the "schizotypic" 

subjects 1S quite distinct. The schizotypic subjects show the classic 

inverted V in the validity scales, slight elevation on the entire profile 

with a distinct positive slope as you move left to right. They were 

significantly more elevated than controls on all scales except 3, 5 and 6 
. 

O1y, bU, Pa) for both males and fenales. For both sexes, the differences 

between experimental and control subjects are largest on scales 2, 7, and 

8, as hypothesized. In addition to the single scale camparisons, a ~A 

USIng the 2-7-8 scales as dependent measures showed very significant 
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differences (~< .0001) between the "schizotypic" and control subjects for 

both men and wanen. 

Insert Slides 2 and 3 about here 

In addition to the analyis of individual scale differences and the 

multivariate analysis of the 2-7-8 pattern. a traditional configural 

analysis was perfonned on the data. All subjects were classified as either 

fitting or not fitting the 2-7-8 profile which was operationally defined as 

having all three scores above a T-score of 70. scale 2 not more than 15 T-

score units above scale 8 and scale 7 no ~re than 20 units above scale 8. 

This next slide presenu these data. Fifteen subjects were classified 2-7

8. all of MIOO1 were "ichizotypic" subjects. MIich is highly significant. 

~= 6.86. ~ < .01. 

Insert Slide 4 about here 

Finally. for descriptive purposes. we graphed the mean profiles for 

subjects scorin~ high on each of the four schizotypy scales used in this 

study. This first slide of the ~le controls shows a very typical college 

student profile. The male anhedonics. instead of showing an elevated 

profile, actually show a profile flatter than normal. The mean profiles 

for the males scoring high on Perceptual Aberration. Intense Ambivalence, 

and S~tic Sympt~ are all classic psychotic profiles. It is interesting 

to note that these profiles are being predicted by scales only 10 itans 

long. The picture for females is similar. although less striking. Again. 

the control subjects show a typical college student profile. In contrast 
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to the males, the female anhedonicsshow a somewhat elevated profile. The 

remaining schizotypy scales show the s~e general pattern as seen with the 

male subjects, although the scale elevations are less drmnatic. 

Insert Slides 5 though 14 about here 

Discussion 

These data indicate that short screen1ng versions of the schizotypy 

scales used 1n this study can readily identify subjects fran a college 

population who show a high degree of pathology on the MMPI. MOre 

~ortantly, the patterns of the pathology shown by the experhnental 

.ubjects arc suggestive of an underlying psychotic process as predicted. 

This latter finding is especially significant since a weakness inherent 1n 

this particular type of research is that both the independent and dependent 

variables are self-report measures. Hbwever, the alternative explanation 

of a response set bias accounting for the findings is less plausible 

because specific, rather than generalized elevations are found on the MMPI 

scales for the experUnental subjects. 

These data, coupled with previous validational data (Chapman & 

Cha~n, 1980; Chapman et al., 1982; Chapman, Chap~n, Raulin, & Edell, 

1918; Cha~n, Edell, & Chapman, 1980; Numbers & Cbap~n, 1982) indicate 

that the schizotypy scales utilized in the present study can identify 

.ubjects with clinically significant deviations fran the norm who very well 

~y be at risk for more serious psychopathology. A majol contribution of 

this study is the demonstration that such individuals can be identified 

with very short scales <as ftw as 10 it~s) which makes screening much more 

practical. 

--~----~ 
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The Hit Rates and False Positive Rates for Predicting
 

Subjects' Full-Scale Score Designation on Four Schizotypy Scales
 

Males Fernal es 

False False 
Hit Rate Positive Hit Rate Positive 

Physical Anhedonia 64% lCJli 56% 2%
 

Perceptual Aberration 75% (1% 87%
 

Intense Ambivalence 65% (1% 69%
 

Soma ti c Syap toms 76% (1% 67%
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Mean MMPI Profiles ~or Female Schizotypic and Control Subjects 
~ 
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Mean MMPI Profiles for Male Schizotypic and Control Subjects 
.~ ... 

flIMales -
n

...,---_.-. -- ..... - - --_ ...... - - - - - -- - - -- - --- -----
""
ft 

n 
ft 
'0

Exp.o-o 
f"t...Con.•--. c70 I .;" \,. I:' 

"",

,. 
I.-~ 

\ en/O~CJ
 go
N
"",. . \ 

__1__ -/Q"-.-:-.8;,~-
" __ -. --;,e-Je\

\ 

l:' 

f"t 

'0...... I 0 _}J~" " " ft 
III.-..... " ~ \ 

"<

o 

50
 -
\ 
~ 

~ 
I-' 
-0 
00 

_______ t-..-. -.... __ -..--- __ ...... ----.-- - ---- \II-
30 t 

'.' 

I I I-I 1 I 1 -L F-K-IH~ b Hy Pd Mf Po Pt Sc Mo Si
 
i 2 3 4 5 6 7' 8 9 0
 

I-' 

'" 

.•..
 



.~I Correlates of Schizotypy (EPA, 1983)··

Sl ide 4 

Contingency Table comparing the Rates of 2-7-8 profile 

in schizotypic and control college subjects. 

Profile Pattern 

2-7-8 Not 2-7-8 

Schizotypic subjects 15 64 

Control subjects o 39 

NOte: Schizotypic subjects were defined as high (more than two standard 
deviations above the mean) on at least one of four schizotypy scales; 
Physical Anhedonia, Perceptual Aberration, Intense Arrbivalence, and Somatic 
Sy.mpto~. Control Subjects were no ~re than 1/2 of a standard deviation 
above~the mean on all four of these scales. The above difference is highly 
.ignificant, (1) = 6.86, ~ < .01. . 



••

• • 

1 
~
 

Slide 5 

r-'IJi~" ---- :-IZO 
41 . 

" ~-
$5: ~m 

• ~.•... _ _ $5

m~ Male 
~~_. 41• 50_ ••._ -. -.• --_• _ .•.•. _. _ •. :"110110-7 

• All- . 
4D

I~~ ~_. 50-'" _.._Ml_ - -,.' :. I""50
'"" --'--2$ .....

100-:- '" - - - --  • _ tJ- --_. :-_. '-"---:-100 
» 7llo:35~~ 3'- 1)-

4$
4$- ~" 

",-= : 
to-=. . . _•• CON. .. "_"_-_' --"--- :,~" as- 1) eo-: :

2S- 11- 1)D': 1)- ":-a35
'. 3030- ~.: : 

130------,--,- _.~-:eo-: '5-  .----.----------- ----.. - : :-11 
35 50-: " 120 1030': 3' n~ 25': 35- : :" 1$ 

211-· - - •• 4'':: 
110- 10---- --2S- - . ilA. -15- - - 2S--:-:-?O'11-: 100

.~ ..,- .. 
: 10- - 10: 211 :IS~ 30~ -: 10- _ • :~" 

is:':-il_60~ .:= "A-:. 
. 

I •~ := .= •:~ ~ : .~ ,..:50-:-:1)----.. . : .. 
1'-
10- 15- 2Il 

45 ~ ~4$.50- 20

___ -!1=_...: 5«1-: 10- "n---_... - '--15-:-:-1) 

u:
 0 s: .s
10-: :- u5- 10- 15 10

:.0": -I ... 10--·~·_--·_:"=-30·- - - - 111- ) __ 

0- • 0- - 10 ~ - • 
3S~ .: :- 25 

10

lll-=: --.... ----.. 0- .-.--,------. :"20 

o~ :"0 
t ...t~ L I: Ho·.sa: IIr I'd••4lC ••1r J'Q PtIIK &+11:: MGi.2IC 51 T..,Tc 

14. 6 7 II , D 

n....Slide 10 lit-
"tl 
n ... 
n 
n 
~ 

. rt 

120----·----------· '1---'-- -IZO p;'.. - : =' 
....IS-: . : lIS 

='m~Female 1~_;~ 30-. _ .• - :"110110-:,,--  en 
nIO-:'&G-: t:r'40';" !IO-IItt ~ 

«1-

:-KI .... 
N. .  o

-·-·-n----·-«I--·---:D-~·---~ . =-1111 I'tlm~--------- • • • SII~.· "< 
~- - - . "C3$- 7ll: ~ trl)$- It  n.-.. til 

15'::. .CON -:--....__:__._. • 50- !II)- -"~.:.. 9lI. .-: .to",: i . 

40- 3'  111-: : ... -
30- - I$~ •. »- . . -- ~ 
".: ~ »- $5':: >

: --'--:-710eo-:-I:IO--·-·----:-I·-·-~--3$·.:--·--
•• -- • 50-=:11 ...
 

120 30 -0to-= : ~ 7S1$: 002S- 25zs-= 
40- • 4$':.'11 ...."" : : :D-;-: --

30-

At::'"-:_ ....:--: ~.: ~~: :"1n'- .__ ~:. 
· ,0- . . _ _ . . , _ ._._. "'''' ,w- -.. - ......' • :-~.A .~"' - ...-.....- - ~ .--=----:--,

81)- "..._ • --I.. ..:.I6$ -:' 110 • -" _ 't:.-. P.. -.A.~- _ •~ 70- ._-=- . 
60-:- ~:-- p.

: - . s' - 's

· ~ -.)$-: 40- s

lO..,-.' -- .. ,- - _ - . .- . ._ : __.. IS: :: . - . ..... -= _
n -:· _. I ,... . IS- '-..1:..._- ._. • . 

A _ _ _: 0-'. n- .-ll:'_-. Uo:«1-:-------- 
10': :. ~ ~~ 

0- 5-=. 10- ., - • • 
$- " • l~- 10-· 

• • _ 10- • • t$- "10.: • :
 
:JCl-
 I -_._. _'--30- ••• 10- • ~- • 

0- -' •• -I>-' ••• ...
 
$- - • :IS ...
IQ- • : 25-: 

0- . s~ • : 
!II)- - -1- ~20 

20-:---- ..------- .-----.-_.- . 

.. 

" '-.~. iir .".. .... IS ":: 

: :-'-" 



• • • • 

I 

Slide 6 

I~,": • -----.-.--.-.,.- •••;-- ..••_- :-1211 .1 
. - - :,'e- . - .: .. \~. -115 

~_ • • • I 

. • 5$-: I 
IIS~ Male 3$- • 50- ~- • • • _ I110": ..._._.- ....- -- .•.-.-----. ··-----110 I 

50-. -.40- :.. .,40- : 50- • • :. 105 
.' 50-· : 

105 -: 
~- . . . . 

ICD":'" --_., ~ .•. - 40---·--25- _ ..: ...... : .-_...·:-;..100 .= •..•.• PA 3lI  • • u- • '. . U· 70-: 
~ ~-~.: - : ~ t$ 

• • 6$;: 
3$- 40-

._----,'- ':-:-9010-:' 
3$- 40 60": : 

Cl~ 25- 211- 40- ":-8103$- 403lI 303lI »
10"': I~- . --.--. -- ._--.----- ._-.",-_..: :-10 

15 3$
1211 ~-

3lI': 3$
11- ::-75a': 3$-: 

45": : . . \5- • 4A' 2$--:.:-70 
«I': : 

6$~ 25-: 30- : :- 6$20 25- 30- .~
.....'.• 35-:: . 70ill-: i5:"--- -•... - • '-----2:.:' • .-.-." ····.....-·':-60 

21- • - . ....:Ill-EO
Z- .... .~•••••••• - ... :- ~-

.'
 .» - 5- ,.K - • " •••• 2S - - ~- -» 

: 4(1- 5- •• , . t- •• 4 ......·20- - -~: . - •• : :
 
1O":'-~--.+- - I .. =--._._:_'-2!l~:-51)
 

10- I$: 10-. 15- z 
0

~-: . 15- 20':; ;- n2)

...__ .__~:- . s 40"; - "-15-:,:-40
10- - n

150- 5:Jll~ 10-: :- 3$5- 10- : 1.\ 

1) -
. - I . 

10-
.10---·'--·----... ·-30 , • ." 10- 5- 

0 • 0- • 10~ : : : 
• • :- 2$ 

10
3$: 

._o=. _. ._ 5- ._ :'202ll-:---"--'--' -.--- 
~O 

tOlTe L r I: Ha·.5l IJ H, Pd....1C Mf Po ~IK ScitK Ma+.2IC 51 TorTo 

0-= 
J , , . , o 

Slide 11 

. 
- fGo: lO-: 

40- so- ~ 105 . 
100":' ·-:-~--·:-40---~--.F-~ • :-100 

: ...... PA . . .... ..:. "'- ~ 
35'. • U- • I!r- .: S$- : :- •t$~ . . 

6$- •
50-: • : _:- toP'J -: -----..------•• 

...~~- : ~~ ~.: .. --:-~--~' : 
10
1~ Cl 

85-: 40- • .»- . 45': .• u_. 
-. . 2ll- ~- • ':':-:'10.~ 30-.- • • _:_~_. •• .

~--·I»--- ._-.-.-:.. -·-35--~~ 
• 15-' .0-= Ill':

1211 »- .. " n~ 2'- 40-. :~2:1': u  . • • • • u.:: 
: 110- •~ • 3Q_ 

- ·-15 . ~ 25-:·:"1lI111- 10---· 30
• 100 • : 3~ •• ::• ••• «1- •. . . 3,5;_... ..!J> 10

~_ " . -JI. _......::-6.\M~ 10- • m • - • • 30- .. - • • • • ••t.t • ~ 25-.·· Ie. - .t· ..•.30- .~: ":• '10- '......-' • .--~ ~'---:-;r---- ~.L:.._,__'--- ---,--.-=-10 
.. 60 '. •• .. 

60"':_·~---_.--:-.. . 
.' •tflt 30- .. 20- - • 

:~: -:' 5- 'oJ$ ••': : "10- : : • 30'::'~ 
ra5 - '. •• I~- - • 2ll- 3$- • • a- . : : • "'- 5- 0 20- •• •-... • • I 20- _.... •• 

--. -25- ._2$:~:-~5D~-3O--i-: '. 
• 10 »= 1$- ~.::. ~«5-: 100 _ U-: • 40- . • : • .:: '. 

1, 15 ~__.___.1~_2O_~__- __• -,,':-:'«1
40~--,....- .. I~-:·: : 

0- $-: 10-: ~ 1535 -: 
~ 10-: • u- 10- o • 

~- . u- •.»...: .. , t" • __.._.-l9= 
.-r.:.:-~,. .i·· to:: . .. 

0$-= : :. 2510u: 0

0- • 5': • 
50-.----.• ----1.:"'---:..20. .20-:------ 

0": 

TOITe L l' K "-,to5lI: 0 H, Pdt,4" "" Po ""IIC Ie t IIC WIll t.2X. iii TerTe , . . . :"0 

J • I " I • 

.; ~ 
t'I...
 
""-

." 

... " 
t'I 

'tl " 
rt... 
o 
l:l .. ' 

:::l 

CIl 
t'I =r...
 
tot 
o...
 
~ 
'tl 
n 
(;> 

,.. 

~
 
~ 

I£l 
00 
Vol ..... 

..
 ... 



~
 
n...Slide 12 ...Slide 7 -
"'0 

l:IOl
i120-: :-120 120-,,u 

/, ~ ;m I ~ . 66-: .ItS -= :' II'30
~Male . , m1Female~.~__..:_ ..lO-. U~ _._. _ :: .•_. - • -fS- • : :"11l1110-: so- • 

~-

_.-~1I0 
'50- II- 1110-;"--"---' «1

~.. . ~ 10-:«1- . 
·I~ ': 10- :I~

_ U- _ • _ 10- . 
;.:.--:; ... --:.. -(0-----;.:..-25- --;_._.-: ·-.;;.----~Ioo

100-: •••••• BI 
• .. • • • .. .. • 70-:
 

loS,:
 a- . . . cs- • 2$- - 
«1_ - - u- : -:- t6 

•• • 6$-::-.-.-_.._...._... ··------··-1010-:
a- «1- • : • • &0-=: 

6 • - •1$- 211- «1- ~ - - 8$~-: 3$30 - •• 30- ::30- .. •• ... .. i5-::
10-: 13O-------~..: .. _. ..•-----.--.---. • -.:"\...... - .••.._...•. ::-80 

a- •. • - .. • 50n:
 120 so30': • n"- ':'. • : :- n2$': _ .. 35... ._ 
110- - I 1)- ... '...• . .... .. ~'"::

70": 10-----0+-·-U- •• 56- Sa 1$-... 2.\. :-:-70. 100 . .. .. . .. ..• .. .. • 40- ... . .. ..1) 10"
~-: 

•
.. u,: o"u- • '. 30- 30- ....: :- 6580- :.'. 20

.. ..' .. ...... : .. .. : .. ,~~:..-..1II 41 .. _. .....•'-- :e.-·-··'L:::·--~------.: _.._- ---,---:,,"6010-: . . . 
I~. 20-. w - 20-. - _ 

:10- • • 10- • - 'I.. : 
60- .. . .. 
~ . : ,- ,s 25- • 3O--UU-: 2.1- • 40- ,- •. 2Il

.. .,  ....
~-=-J)-_.;. ,~ 

~ z:: ----.·---:-·-~':·:-50. 10- Ir,,- iIIl u,: 
. • 10~ 

:10- 15- 20-: :-.,0 . . • 
____ 15- • ~11-: 10- - 15- ----- .---- ---I'~':-40. 

1$3$-: 0- ': 10-: :- n 
~- 10- : ~ 10

J)"; .. I .. IO---~-"---'·_··=-30

• - - 10- ~- 

0  • 0- - - - - •
 

2.1-:
 10-: ::-25 . .10
0,,: _ ~- :20-:- -- ------ -20 , 

0": :"0 
Tc<Tc I. r K He.~ 0 ..,----PIt·,.IC .W Jla Pt+ UCSi;+IICMaUK & forTe 

1 I I 4 I. , '7.9 o 

.. ~I~
60I~~
 . 100· . --.\-:-n---:--II- ~--~.;;-~ - - :-1111• ••••• B' . . . .. . -': . 70-: 
4$- 15- :: »- : :-"a1$': .. _ so.: ~ : 65-:: 

~Cl- _ .-_. •• _:-;-1010-: • 
40- ~- • • • • • ID~: 

~. -.. 1)- - • - ; :. ~15: .. - - .:Ill- ($': u-: »- : : - . - - . . »- .
IO-=-I»---._.-="'. -.-2$---'- .. .:. :~IO _ • 31- - - - •• 

15- • • •• • • ~ - 60':: 
120- •• • - 30- - -. • - n 

7~ : ~ »_ - • • 2.1- 11-: - : =
110- . • . - ..: - - - - - U;: 

70 - 10---· - 30- - --is - - 25-:.=-70 
• IUl- •• - »- : • - • _ • • • • • • .. 40': 

~ .: 00- • 10- • • _ - • _ 3S-: .... ..., : :. ~
 
: 80- • - 20- 20- _ : 2:\- ~_ • .' - :. .::
 
: 10- ---,-.: - 2$- 2,$- . - • ... ".30- '. 3$: :
 

1/)-_.._. .-- -- ---- p' •• ~.----..--.-60 
: 60- ..... ".: • : :... : .. 30- ::Ill-'. - : 
-10-. • - ••• '10-· ".

U- 'S- '~5- •• - • •• - 3Il--~: 40- S-:. • - ,,- • :Ill- "J6-" - - 2$- - .::• ••• 20- • • • Ii.. .. 
~..:_J) ..--- ..:--. • W- -2$~ • ._~...:,!IOA • 

.. ...: : 
• • 10- - : - - - - • »= : : 

• 0- _ 10- _. • - • - 15- .1)-: -: ~ u~ _ I~-: - 40- -. - :: 
IS _ ..ISL-__.·_-'SL-_,,:::20...-: _-=__-1'-: -:-«140-:---'----  I',: - : : 

0- 10- _. :. 10-: ~ ~'-=:l$~ .- • - I~- 10-· • 
_ _ s- 10-.· n- • 10.: • :
 

30 .. l. . .. 10= ----"-... $.=-:-30
 
• _ - • 0-. .:: 

0-, : :.. 2$s- 10
2.5-: ,..: . 

0 50 i- ~~ 

I 
20..:.---- I
 

:...
 
0': TaiTeMI ~ """: Sc'11C Ma •.2\C 51H,.~ D H1. Pd+.O: , . . .TorTe --,- I. t Ie 

1 • .. • • 

n 
1"\ 
n 
n 

to .....
o 
::l ..
 
::l 

U 

::r..n
N 
o ... 

"< 
to 
n 
C/O 

.

~
 

" 
~ 

() 
IJ.... 

l 
e 

!o 

'. 

http:��.._...�


• • 

Slide 8 

. _·~-_·...,----·:-I:IOIm-: 
u- .. 

: :\ ss
: liS 

30- ss- : 
IIS~ 

Male 35,,:._ 50- 4$- ---.-:.-:--:--;:.,,----:-110IIO~ .. .~ ... 'SO- 

to 50- :'10$0lOS ~ 

u- • • • • 50-' : 
100"':' . . --._-_ .. • ••--••• ' "0 --to- -_.•.. -21--- :: ~. --··:----=-100 

: ••••••• AMB :10- - 45- 0 :-

3$-
• 

70-·• 0 0 

~': 35- u- U': : ~ 9$ 
411- o • as":: 

.-.-_._..-._ .._- 0----_····· __ ··· - .'.- •._.-'-.--":'=-9090-: 
3$- to- - : • • 60":: 

21- 20- to- ,., : :. as1:>-: . 35- 40. 
0 

::30 30_ 
30- _ ••••• .. $Si,",:: 

.•----....-.-.~--.-.-----•••_ .• ,.._~ .. _... _.. : :-lIJ~-: 130- -
15 Zl .. ....-: "!lO-: :120 .: 30- ..... -.. -7'nO:: •••• "'~;»~ .. .. :: 01~

110- . , .~- • • _ e.·· . _ 4S~:00 

70- 10--- '-2$- 4\11- IS- 2S-__.--7O 
· 100 .. 0 -JU- ., _.: : 

-. • •«1- 
10'. 2S-.. - - - 30- ...: :. ~&.!I-: 'lO

lli- : •• 20 e.• e. .. .~-.. 30-.... :: .. ••• e.. .... . .. -.. ~~ :
10 . .60-:' ·•• .... 0

IS.··- ...• -····tJ----·-~·,;,. ---:----.-- - ".'.--' - --'" ..... :-00 
:10- - -:10- .-. •60 .·· . ... -:10- 10!IO

25!loS~ : S- ':IS 30~ ~ SSu40- .. •• :10· 
S-..... ...... .. .. ..

lO--30--'_0~ • -_·_·---2So,--5O• 

tS-: •
• 
• 

0

.. 
-. 

:- a 10
10, 

• 
!'

• 
li

2)

10
2ll

15 20-: :- u 

-. 

«1-: ___._~'-

10 • 
-

15
5  " .----- --IS-:-:-4O 

:IS-: 
0 5-: 

S 10 15
11

10
10-: ~ 3S 

~-: 

:Il ~ 
• 

0

.. I 
-

.. 
- - 10

':~25
10,,: 

10-~·~"-"""'·----"_··:"'Ift 
S - "" - 0 • - - - • 

10

:10-:'-- ....-.  - 0-:_ s 
:-:10 

0": :"0 
T",T( I I. r r; HaI.sK o If, Pdt .41C tot, Po 'l'it1ic Scot fie- Mat.2K '51 TorTe,.I I • T • • o 

.' 

Slide 13 

,--------:--1:10r 1:10-:
'. "": . ;m3)I II'~F '1I ~ ema e .~;-J$ _ :--110.--:-:--~'I 110:--------'-- 

600:'10-: «t-
I : 

40- so- :-ImI~ -: 

O100.:---------- ._.-:_u-__-to- 25.-~'~-~· :-100 
o ••••••• AMB 4S~ 0 '.::,: 711-::
 

9$~
 35- • • - I~ 0 0: : -:" 
o •• '. • 50- • as~: .......:....-40--_.--. __ .--=-M!':.._~.__•__ :_=_~
 

~-:---. . 40; 31- - - : :'. 10-=: 
Ill": 30- • -... : ~ . - : :- III 

45- .... • 0... - • ~_ 0 

'---35--31',,:--:--- • : :.--.---,-:-7'-10":-1»---'-----' 

n'-:
- 15-

~ 

0 " -.. - 5O~: 
30- •• - --" 

25- - 21- «1-:': =
110- ' , • -t . . . - - - . 411~: 

70 • 

120-

.0-·- JI- 30- '-1~ '. . ~:.:"711 
: 100- •••• _ 

0

• _ : :IS- ••~ .• :: _ . 31- •• ' •• to~ :90 10
20- • 25- - - ••••• :~ .."-: 111- 20 _ - - ...::10- . -..... - e.»~ : 

~.- 2!J.&..L0~ - _ ... ~...... • ••:70- __----= ....a.-_.. _·___ .a.....-... _II' - • ...--._~ . ·-mr.o--..-------...---: 
-. •• - ••• 30- • 1)- e..:: 60- ....· .. ' •• : ··.·.·10- _. 0.:-:,0.- • •• • ...... 0.' . - . :lr.lIoo.-'S!loS ': .4- • 11 IS- 0 2S- --y

: to- ,.. • ••• 20_20-35 - - •• 
0 

5O-=-30"'--~' • - I Jl.:......::. - -2.\~ - ._~-:.~~· .. .. . .. 
- • - ul~-.• »: 15- :10::4S ~ . 0 10 . . ..It IS 15- ~ - ., _· -- ------1--' 

I$~ 
A 2ll':---=-0'-15~-:-tO

«1-= ' - - IS~ 

0- 5,,: 10~ :- '3$~~ . 10~ - .. • IS~ _ 10- 0s 
10- _ - 4S-_.__ 10- .~~.:-30· .I - - 16=' ..' - : : 

30- • • 0 . ' 0- • : • : :. 25 
• 0-' sO: • 10-. : 

25-7 o ••• • 5- • • 

0- • :.0- - J~ ---:"20 
31J~' .. -.---- .••--.--, - ---- .._--,------.-..--.-_.- .: 

:"0 
o~ 

H4tJIC. D M, NotAIC Nt JIg PlIIIC k~IU4C1+.1l !i Y_T(TOITe L r IC 
I rI'" I' T'" 

g
 
t'\ ... 
Ool 
~ 

... 
n 
"" I"t 
n 

"CJ ..... 
C 
:::: ..
 
::: 
Ci 
r
:::..
 
to: ..C

"-<: 
~ 

" '" 
, 
t 
~ 

... ... 
C 
\. ... 

0I 



••

_.............. _..... · 'r-- "'-- --,
 ., . 
I!	 :! ! ! ~. Q ~ Q II It: JI! :a s :A 51 # ~ .. fl ~ ~' H/ 0 ~ 

1••••••••• I ••••••••• I••••••••• I ••••••••• l....,.... I•••• , ••••1•••• , ••••1•• ,.1.;•• 1••••••••• 1•••• 1••• ,1 •••• 1 
,	 , . ,I' t , I .. ~····~·i'·$····~·!··~····~·,.. ,~ ....~j.:.t to f .. ·~..·l .. '*'" r""tO I "'. 

&.	 • I • ~	 •• ••	 ~ I " I • ~' tt::.l ~ I I • I ~. j' ·~ .1 I 1, "
w

.. da'	 .. , ~' .. '~ .. "liT " ~' 'i '$" ~ .. >~ ., '~ .. ,'~to 'I ~' .. ',' .. '1 I 
:I 
-::. 
oXJ': "11"" I'" ,:, •• , " •••••• ,.,."" .". "'" •." 

:iI 'JI 51 ~:'I.. I R ~ H ~ I 2 

, 
R ·· ~ ·t .. ~'·J,.·:l · ~ .. i ! r ~'I' T i·T , , ~" , ~ '!~.'.. ~ , ,b'I' I , 

, '~ .. Oft'" i~' "r A' Of Jt' j..>~. i Of '4' ... ~' 

'~ 

I
,
, 

,.. '~ ,'I '~ "'\' ~' .. t~ ,,"~ ,,'~!' ... ~~., , . ~' i'.*' ,.',l.. , I =
0_ 

~ lj .. ~ ,.... ~I 2 l 
·.. 'r, "	 II"·· 1 ' , , , J. ... , I ' , , I " ' , , I ' .. , I ' • • , , 

I ~-.. '~ ,,I, ,~ .. /, 'R ' !" JJ' "a'!" .p. , , .*' I' . , J.' , , , ! I 
..." , . o;i <Il! i q "~'i' T'i"~'.::-~·, 

• I 

~ i r-I I I,i ~' , t' , ~ , , i ' ,l..-·t:.: J. 
...1	 ~I; I ' ',!! ' , ! 'l i ..... ' 

~! ~ t ~ I! ~~H~!U~t 
, •••• ,. It ., •• ''1'''' •••••• ,,, ••••• ,." •• , I"" I ", •• I ',"", ••• , J"""" 'I' "'.' I II I , .•. , .". ',"' .... , ", •••• ,. I ~
 
! ~ ~ !! ~ g S la II ~ R :a s ;g 51 : Sl ~ R c1 R o~
 

I;--i-- ~ ! § 51 iii ~ :3 ;g ~ ~ ~. R ~ 0 ia 12 R &l 51 ft 
~ •• , , , ••• "," •, , •••• , •••• , •••• , •••• I•• ,. , •••• !. ,,., .f. I , , ••.• , , ••• 1•••• ' •. t. I I • I , •••• I •••• , •• f' , .. "' ..... 
r· ,····'· .. ·1" .. ".. '1····,·"· ... ",··· ·eI.O·r··ttr'·""·"I'" ~1·"·· . 
!	 R lll: 8 :a, 51 ~l ~ ft. •••• R r:l R ~ ~ I'" I Ivs 0 

!! I ..... ; I	 

•• 1 

I 
; ; .I ,. • • ., •• •• ,. ~. w-,· ,. ; I •• " I" ., t··· ., ~" I~ l!l! R .~~... t~ ,~ ft I ~.'; 2 ... :i• 

I •••• •• • • I .: ••• , .!, .. 1 '.: . · . l' • , , , " t , r •• , • , ••• i ~. 

, . ,=,! '. ~ ,!. ,,., ,!, , l~' ."i...~ .•:'1, " ,R..!,,::I,,! ~" ". ~ I ' I. ~ I "~ ~ 
= 1 51 i ~ $! ~.. R ;=l I a ~ I ~ ! ..

}" 'i' ·~ '!' ~ I'" ~':::'::e!' ~. ~I "j l ~.
·l'··'ll···., .. ,. ·.,··· .. ····f····H····'··51 .. V I~ ~ .... ,~ R !~ 0 

i, .. ,;.... , ....
I 

, ..... , .•••.... ,. ,I. f •••• 

~. 
W 

i ~ j I; l!l I $I c1 i·. R ~l ~ ~ • 
•••• ~',' '. ' • :100. ••• t ., •••••••••• ' ...... 1. , •••• ", 

. , ~ , e ~ I R ~ .:.. R ~ !!! 

, '	 ""J.'" ".,;" ." ., •• ~~, .• ,. 
!!
.' I· ~ R i ..JIiI ~'" 1	 

t. 

I ,	 

'~ ~ ~'~ "~i ~' '~ I 
'" 

r--~---""--~-:-:--:--l---:---+~--+----"":~= 
I' I 

o~ I~ 'i! ~ ... ~.~~::.~.~:.; ~"~' '" 
i ~. . .~ .~:..4 ~. I J." J' . . c!. ...

C1J en	 ••••• 
r-I tn	 , • , ~ •• ;- ..... t ... 

2."
o'0 • ~	 I 

'=::::.41	 • I I I I , I' t II.
F=t • ~ ~ =Flilil;i!S~~R 
•• I	 ., •••• , , I" ,. 'I •••• t! • I •• I •• , 'I'· , I t ,.,. J" , • , I I •• 11 .... t •••• & I I •• I " t It •• 4 • I • , .. I I' , • I • I ••• , •• I , •• I • I , •• ·"1 ::! 

~ = 2 § ~ ~ a 12 8 ~ ~ ~ s ~ ~ ~ i ~ R ~ iii 
,

0 ....3


