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DISCRETIONARY REVIEW BY YHE SUPREME COURT

<. PART ONE:

THE MODEL

1 L

f. . ' ~
if ,the noise .(or erfor) could be-removed from

he process

\

deéay to

Lt which we wigh to understand. ° .

ngis this idealized proce;s of growth and' th

!

[}

k;
khls module )

1. THE PROBLEM

B 4

Vo cof ceFtlorarl

/ Frankfurter and Landls 1927

@&n 1925, the Congress passed the Judidiary Act which
estab%ﬂshed the dlscretlonary jurisdiction pf the United
States Supreme Court The resu1t 'of this a t was the
ability of the CoUrt to grant or ko deny a ear1ng by writ
It provided the Court with 3

by which it could control- 1ts own _policy rolg

formal means
‘(Baum 1977,;
Tanenhaus et al

/1f one examines the types of cases the 'uBreme Court

admits through its discretionary jurisdiction, one often
If

the area of

encounters an interesting‘pattern)of change ojer time.
we take the number of cases the Court hears i

reapportiongent, ‘for example, and divide by the total num-

ber of gases the Court hears that term, we haje a measure

of the relative frequenc& with wirich the Gourt] grants
actess. to that class of cases concerning the iksue of re-

1963). . ¢

is twofol

More prec1se1xb( the questlon addressed 1n
First, what explains the pattern

f growth’ -

1t1gat1on7

and then decay to & limit in the frequepcy of
. ! ! .
. And second, how can this process*be dynamicall

.
-

‘Relative Frequency of Cases

. Time

" N & s
ldealized pattern of change in the relati
frequency of cases admitted by the Supreme Court in par

Figure 1.

ticular issue areas.

x 3
modeled?
|

f

.

apportionment. . If this relative frequency.is hen plotted . i 8r .
, across t1%e, a pattern is exhibited ,in.which t e frequency ) g 5L
Qf cases starts out at one relatlvely constant level, then S = .
grows rapidly, then levels off briefly, then belgins to “_,m"“éé 6r ' ‘
deeay to a new, relatively constant level. The pattern \;‘5 ;:’E- 5 _-
which is observableg is idealized in Figure 1 below. Ndte. E §: l ¢ N
in addition that thefre is no particular necessly‘for the E;{,‘é‘ L
frequengy of 11t1gat10n after the period of growth and - ’ §‘°$ 3r 19K
then decay to.be  greater than its initial level.| Movement oams® 2L .
_from a higher level to a lower one is certainly possible. . = 2 : .
Figures 2 and 3 provide empirical'ekamples' n the = 0 / . S ‘ !
: areas of reapportionment and "Search and seizure'| cases. ~ 1948 162 166 170 175
The idealized pattern of Figure 1 may be conceptualized Time ‘
as the "central tendenc1es" of the time- paths\}a figures Ca:;su‘:?ti.fu?eagport;o:mer;;l'cée?;;saz a perctsantage.ofHall ; ]
’ 2*and 3, thaﬁ is, the smooth trajectory which would result Lvaeview,I9h9-?;;é ?Novemherissue:;Ts. ource: arva\ 2
. ‘ . . 1 . ——_ T ‘ .
Q ¢’ . - . '/ : .:7' )
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. : . . reapportjonment cases were no longer a political "issue .
-, o 16 F . ’ . . b . and were therefore, within the Court's juri<d1ction . -
M ~ M - - -
- (4] (c)—- ‘ . ° . - N :
LA b N ' , Notice in Figure Z that prror to the doctrinal shift
& c . . . . i
cos . - T - — 1n 1962 (Baxer v. Carr), the frequency of reapportionment. -
. ° Q)o 12 . . \ t .
- N . r . - . ‘ : P g . ! P
- “7; 5 Jom ’ ' cases was relatively fixed,(at zero). Then with faxer v.
N =, ' ‘e N o . l
MO Rl {1 Y o - “ : - . Carr, a major shift in interpretation occurs. As a con-
- woco . « : . .
‘ o 52 :8 L ‘. sequence, (1) the legal public becomes uncertain as to
€a 2 i . . ' .
g ® o b _ what types of reapportionment issues the Court will
g i -
- 6 . hear; and €2) the Gourt seeks to reestabllsh certainjgy 1in
(] (& .
Y 5 4+ . i / the law by developlng a new set of 1nte1pretat1ons concern-.
. i
< ) L , . ing reapportlonment——that 15, a legal doctrine.
’ 0 ~ /(TT\“ X R \ L .o Because most ‘people are demandlng access to the Court
o f ¢ — }
, 1948 '62 66 . '70 '75 . and because the Court itself is attempting to clarify and
N . . Time
. . . \ ,

“codify its position, the frequency of litigation tempo-. °
Figure 3. Segrch and seizure cases as a percentage of all

rarily increases. As more cases’are tried and a body of
. cases with-full opihions, *1948-1975 terms. Source: Harvard ‘

) Law Review, 19491976 (November issues). . precedent is established, however, the law becomes more
‘ . } ) o o settled. The temporary increase 1n litigation thus sub-
’ 2.' / ‘ ' ' sides as the léw once again becomes more cextain. Doctrinal
f : é_THEORETIFk% EXPLANATION ' : p development, then, will be accompanied‘by our gfowth-decay
< - . . ) - i pattern of litigation. ’
Suppose the following process occurs.” In any particu- . T 1 o . .
. lar substantive area of litigation, the Court develops a set A Dyn?mlc Model of the Process !

’ .

of legal norms—doctrines. Becaus€ the law is hever certain, «  The preceding argument provides % basic explanation

cases continue to be admltted to the Court in drder ta in- of the growth-decay pattern of discretionary review by the
terpret the exten51on of these doctrlnes to particular sets Supreme Court. It is possible to .gaip a better under- e \
.6f facts. ThUS, during periods of "doctrinal certainty,’ standing of the implications of this argument, however, by !
thére W111 be an ‘associated lewel of 11t1gatapn (a mmore or ;

developing a-formal model of the process which %as:been o
less fixed frequency of discrétionary review in this grea , ~described.. Formalization forces us tq articylate the ° ) o
by the Court). Periods of fixed levels of litigation are /  explanation with greater precision. It provides a signifi- .
exhibited in Figure 1 in the flat trajectory before“theq )

cantly more powerful linguistic structure. ‘And, perhaps
period of rapid growth,and after the period of decay. most importantly, formallzatlpn makes it possible for us

o

It is obvious. however that m;jor‘"doctrinal shifts" . to ascertaln the deductlve COnsequences of our 1ntu1t1ons .
» ’ ’
take -place. Reapportionment provides a. classic example of . about discretionary rev1éw by the Court.
an extreme doctrinal shift: the Court moved from the argu-' !
\ i i ea ti at all . B '
rtlent that it could not hear reappor ’10nment ca’ses L ]My thanks to Richard Singer, Department of Mathematics, Webster
@ °n Golgrove v. Green (328 U.S. 1 {1946)) to the position . College, for hjs helpful comments concerning the formalization pre- .
EMC01ced in Baker v. Carr (369 U.S. 186 [1962]) that . 3 sented here. ( . . 94
] , ’ ’ . - .
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Notice in Figure 4 that prio; tg the. doctrinal 'shift
there is_ some re51dual level of unpertalnty ﬂb the.law:™
Denote as V the level of uncertainty assaciated with ‘the
\ doctrinal shzf gzuen ‘the speezfzc assumptzon that no'
fur?her litigation takes place. Then the re51dua1 uncer- -
tainty at the time of ‘the shift is glveh by the dnitrgl’ '
condition V0 At time t 0 a shift occurs, and in the
absende of further’ 11t1gatxon, uncertaxnty v ) rapldly

N grows to spme new level,

which we will denote here as L.

s, The quant1ty L may be 1nterpreted as’ the max1mal level of,
uncertainty which can bq>produced by any p&?tlcular dec- .
trinel shift. - . . .

as‘a pure theoretlcal construct——
an unobservable state of the/systenm.

. - We will trqat V,

& .

Wene we to scek -an
empirical measure of uncertdinty in court behavior we
_would face a difficult or impossible task. .'And further,

©

ERI! I .

LA Fuiext Provided by ERIC 2
O . -

" further lipigation usually does ensue, V

‘ The first part of-our argument 1s that a 51gn1f1cant
", shift in doctrine produces a major increase in the level *, =~
o
<, of uncegtainty about the law. This 51tua!10n would be ,
* 'approx1mated graphically by Figure 4 below, if no addl- -
4 [}
. tional litigation occurred after the doctrinal shift. { :
. N 4 .
: ‘ . ;".‘" \’:Q
. -~ v C) b T . ‘ .‘\MU‘V\\
I ’ Level of doctrinal
) S uncertainty resulting :
- ;f//’ s from shift ¢
- ' é 1
§ Residual uncertainty > _° . L » . .
g~ ~lpriof to shift : -
\ 25" {in doctrine ' 3
rh T . .
/I 2 . . R -
.S . - . ‘ »
o ! . ) ..
o 8 -Shi&occurs here. - ' .
P ] A i . «°
0 = . ; .
. -7 0 Time .
. c .
Figure 4. Increage in uncertainty r€sdlting from . '
. doctrinal shift, oo
. ) 3

. - < . ; *
.
-

V. represents uncertainty glver o
»”

t
assumption, that no further litigation takes-place.

* . -
part Veul ar hyp thetieal

Since
¢ 15 4 conceg@x
which dbes have empirical rfmport but which 1s not actlqlly\

normal circumstances. ~ '

Y

preSeht under’

¢

Slnce Supreme Court terms are discrete events, we
£
will treat the domain of V as the non-negative integers.
Thar 18y Ve s déflnii ior all valuesgaf t = 1, 2, '

o \
‘e . )
’ - .

R
L) ) 1
1 . 1t

The dynamics ‘of Figure, 4 may be formali:z ed by the

simple expregsron . . ' K4
/ td
(1) AV,t = g(L-Vt). . .
- The® state V gives. the level of uncerta&nty assoc1ated .

with the law, L gives the upper lipit on this uncertalnty
and the parameter g is related tQ the rate at yhich. Ve -
approaches this upper 11m1t (g 1s the rate at which* the )
difference between L and V is reduued) It-is important,”
to\hote heve that g is a, constant representlng .a-partjicu-
lar number. leen the Situatian being modeled, an
41lternative {ormallzatlon m15htetreat g as \\functlon of- :

time. We will treat g here ag}a constaht however, for -

. %, s
two reasons. First, we seck Aafl elementary explanation

(one which is mathematically* simple). And second, ?f
standard mﬂthemaf;cag techpology "ex1sts for the analysis
«of linecar difference equations with cohstaﬁt Cpeffitients{
no such standard techpology exists when we allqﬂ%the' >

coefficients to be nonconstant térms. - ‘

¢ ”»

* The theoretlcal structufe of the mpdel’ requrrbs that
we specify i/me range for untertainty (V ). Here a con-
venrent assumption is unccrtalnty is bounde@ w1th1n sthe
In other wordg if V
then there is’ no'uncertainty present,,as V

Yero- unity State- spadb. equals zero ",
approaches h
At V= 1
the Court's p051t10n would be esseirtially random—-totally

unpredlctable.1 It is important to not?® that thisg choice.

. - . =

unity,sthe law becomes. 1ncre351ng1y amb1guous;

L3
.

2

o




/7 .
for the range of vt is purely conventional: unlike our Note from this illustration that the amount of uncertainty
assumption that g is a constant (which makes a specific reduction (Bt) has’an anjitial value (when the M ft occurs)
substantive claim), the restriction of V, to the zero-one¢’ of Ry = 0. As doctrine i~ developed. unccrt41:!§ .
1nt€§§hl is irrelevant to the faithfulness of the model to reduced more-and more, to some upper limit, B. The curve

¥
the bstantive phenomenon. OQur constraint, then, is may be app£0x1mated by the dyn.uic .quation

given by H) " AR\ = f(B-R,) !

4
2 0 <V 1. " .
(2) Ve < \\ . (s) Ry\= 0

0 ) . .
'

1f Ve is to have its intended.interpretation, we must

A : \ . . <“\ . .
. Again, R denebes the reduction in uncertainty which
also 1mpose the constraint that . . t '

) gas occurred at time t'as a consequence of doctrindl
(3) -0 <g< 1. development. The parameter B specifies an upper limit

This guaranteces the asymptotically increasing time-path . (since some uncertainty is always present). And the

specified i1n Figure 4. - ‘ parameter f gives the rate at which-uncértainty reduction

N N . | B N

3 ’ occurs as new cases are heard by the Court. * ’
Thus far we .have assumed that nothing reduces the ) ) y
uncertainty which potentially results E;om a doctrinal As with the process of uncertainty generation, we

shife. élearly this is false since ne 11t1gatioﬁ ensues will treat this process of uncertainty reduction, denotce

(and indeed, it does so at an abpormglly high levei). The . here 1n the dynam1cs of R as theoretical concept spéci-
purpose of this litigation, of course, is uncertainty fying an unobservable State of the system. similarly, we
" reduction. impose the constraints

B ~

. Opinions Hfe issued which better articulate, extend ) (6) 0 <Ry Bl gnd

and clarify tﬂe ‘Court's 'position. New do;trlne, in other '

) i . (7y 0 <4 < 1. . .
words, 1s developed. Untertainty is reduced as the law .

pracess. T i - in uncertainty generated by

becomes more settled. Figure 5 below illustrates the Two processes thus OCCFY simultanequsly: an increase

the shlftlng 1nterpretat10n Q@
the Court, and a decrease in uncertalnty as.new cases are
heard and new doctrine is articulated. The actual, level *
of uncertainty in-the law, then, is given by the difference

. between these two states$ of the s}stcm. Notice that we

in

Uncertginty_as New -
Doctrine is Developed

have an implicit assumption' "even though these processes
8 .occur 51mu1taneously, ‘they are Lndependent ‘and can be
summed to obtain the actual levél of uncertalyty .This

(R)

Reduction

Maximum Jevel of .
- uncenaunw reduction assumption,. of Zourse, -is not the only'one which is p0551-

i ble. But given our relative 1gnorance about other

Time . . ) formalliatlons, thi's assumptlon\;{ utilized slince it keeps
the mathematlcs of the model as tractible a% possible.

[}
*

o

.
o

. .
. Figure 5. Reduction in uncertainty resulting from .-
doctrinal deve]opment. . . . : '8

o - . LT - . ‘ "E}
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.domain, the nonnegative integets.

ERIC .

Aruitoxt provided by Eic:

Pl . v_l.

We will denbtq this actual level of uncertainty,d%

1

\At’ such that

o

8) . At = Vt -.Rt' . »

.

L

! .
Since uncertainty is never negative, we.logically require

that . . . ~
ey . .

9) Ve % Ree .

The reader should
cation of‘{nequalit

onvince hlmself/herself that an 1mp11-
(9) ‘is e

(10) + L > B. ( 1' '

. %

Question 1: Why is L > B an implication of the constraint Vt ba Rt?

. -

Both the Court and the public respond to doctrinal
uncertagnty When the law is hlghly amblguous ‘the legal
public is much‘more likely to petition the Court for a”
hearing than~ when the law is very settled. Similarly, the .
Court is more likely to grant access to its decision-making
powers when there is confusion as to the law or the”Court’s

interpretation.of it.

" This implies that the'observed frequency of Ilditigation
in particular substantive areas will be related to the
actual level of doctrinal untertainty which,'exists at that
We will make the 'simple assdhptibn that
the frequency of iitigation, denoted ‘here as Xy, is
directly proportional to the level of uncertainty (At)
which exists at that point in time.

point in tirne.

We fray then write

(11) Xe = PA,. : . .

Thus, X denotes the ‘obgerved frequency of Zztzgatzon and
should exh1b1t the growth- decay pattern which 'we hope to .
explain. Notice that X is a function with a discrete

' Similarly, we take A
to be a functiof whose domaim is the nonnegative reals.

The parameter B specifies fhe rate at which uncertainty

“

N R
. . e e | i

In effect,’p provides a measure of
if the Court 1s highly

sensitive to doctrinal uﬂqertainty'and the, societal demands

”~
produces litigation.
the sensitivity of the Court:

#for access which uncertainty’'generates, then p will be

large. If the Court becomes increasingly uaresponsive, 108

tends toward zero.-

{ The system of dynamic equations which characterizes
the basic argument Eresepted above is thus
¢

(12) AV, = g(L-V,) I _ .
(13) © AR, = £(B-R) .

(14) CAL =V, - R, .

(15) Xe = PA,-

. . i

Py

It is"convenient to substitute (14) into (15)e thereby
eliminating one equation (and one state) The system thus

reduces to . /

(16) AV, = g(}-Vt) ‘_ ; . )
(17) ARt = f(B-Rt) a : .

(18) Xy = p(Ve-Ry),

’ - Cagss °
subject to the constraints ) .

(19) . Vt > Rt’ t >0 \\ ;
(20) L > B, and |, | oo
(21) 0<f,gc<l. '

[y

whatﬂwguld happen to the time-path of Vt i g were equal

Question 2:
to 37

Qualitative Behavior of the Modél ~

One of the easiest ways to understand how this

complicated-looking model behaves is to decompose its
10

°
.

¢

1




‘eléments g}aphicallv A ¢ompanion module dissects the

model s analytic propert!es.‘ Here we will conc%ude by
show1ﬁg_that the model,does exactly what we require: 1t

generates i ‘timespath for (the a4ctual frequency of
. litigation) wh1cH‘n1cély 5Qprpximages the idealized cen-

tral tendency Mhichewe wish to expiain (Figure 1).

Recall that the actual level of uncerftdinty tS whi ok
the Court and society responés i¢-given by the quantity,
(Vt'Rt)" Graphically,'this quantity may-be obserged by
plotting the time-paths for Vt and Rt and examining the

ditance between the two eurves. . .

-

and R

v

System States

o
@

Time
»

Figure 6. Difference between V and R, gives actual level
of uncertainty, A e

Notice from Figure 6 that'the-distance between v, and
R begins at the leve]l (V RO), then 1ncreases, and then
beg1ns -to decrease. Flnalfy, as Vg and Rt both approach’
‘their equilibrium points, L "and B, the distance between
Vt'anJ R, is givemr by the quantity (L-B).

» ' .

« 16 . _ 11
WJ:EEE

; . P ' 4

N

-

It should be obpious that not all monotonically
growfng curves for Vt and Ry will produce the growth-decay

*
pattern we require.- In Figure 7 below, f(or ¢xample, the
gonstraint Ve 2 Ry holds, but the distance l)étwoen_\’t and
Rt dpos not replicate the growtn-decay process (it does

just the opposite-—it decays and then grows).

. -

A
\\/

System States
Vt and Rt

Time

" Figure 7. ' Pattern of ]Itlgatlon generated when constralnt
g > f is violated.

By comparing Figure§ 6 and 7, it is obvious that the

T only way our characterzstzo growth-decay pattern w?ll

‘emerge ig zf V grows to its upper limit L at a ,aster
rate than R, grows to ite upper limit 8. In terms of ‘the
parameters of the model, then, the implication is that g

must be greater than f to produce the emparzcallg obs@rved

central tendenCJ

Substantively, this makes perfectly good sense. A
doctrinal shift produces untertainty very papidl;. Thus,
Vt grows to its upper'}evel very quickly. Reduction in
uncertainty, Rt’ is an inherently slower process: new .

. - 1,7
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~
new opinions must be delivered, a

body of precedent established, before a well-articulated
-interpretation is developed.

cases must be tried,

Hence, thg unanticipated
- consequence, g > f emerges from the formalization.

- .
.

1Draw the typical pattern of change whlch would result if

H

Question 3:

g wege less t an f and all other constraints hold.

.
! 0

We may\cqnclude by considering one additional feature
of the process——the relationship'between its starting and
endp01nts QA well-developed model should be able to pro-

duce two d1§t1nct qualitative behaviors, illustrated below.

‘ /

X

Litigation
t
X

Litigation
t

Time Time

| . A
Figure 8./ Patterns of doctrinal development when pre’
and post-peripd levels differ.

’

[

-/f;~?he left-hand path, we begin at a Zow lenel of

litigation, move through the process of doctiinal develop-

ment, and then |litigation stabilizes at a higher level than

was typical initiaily I the second example, doctrinal
development pTo?uces a level of. bzngatzon which s less
than was typmaaz initially. @ ’ L

. . ] N

Returning to Figure 5 it is easy.to see how both

tqgjectoriés‘ar possible with the modeig Specifically, we

, \ . : : ' 13
¢ N t .
$ ’( ) 1. . 3 ) . »

-

.a syste

need merely to compare the initial cdnditions ( 0 and RO)

with the endpoints (L and B). The initial levell of 1iti-
‘gation is given by . 3

(22) X0 = p(VO-RD), . ' -

but 51nce,Rb = 0, we may writd -, T
(23) pVo).

In words, the level of litigation which ¢k15t593l<the tlme

of the doctrinal shift depends on the residual un ertalnty .
surrounding the (pre-shift) dactrine,

VO’ and the Court'
responsiveness to this uncertainty, p. '

Once the new doctrine is fully articulated the new

residual level of yncertainty is glven by the qua tity
(L-B), and the frequency of litigation by

(24) p(L-B).

5

K T ] oo .

*

The critical question,. then, hinges on how muh un-
certainty exists ,prior to the period of doctrinal

development:, VO’ and how much exists onge the new. floctrine

has been fully articulated, (L-B). Pattern I in F gure 8
occurs i'f ’
(25) VO < (L'B):
¢ . t
pattern II results iﬂ . /
(26) Vg > (L-B), /

and in the special instance

(27) (L-B),

" °

. the pre~ and post-developmental periods experience hé

same frequency of litigation.. - N ‘

3. CONCLUSION .

e » - |

o

]
In this module we have moved firom an empirical buzzle—:

tic pattern of change in Pitigation—through a 14
+

10 ~
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verbal exblanation to a mathematical formalizgtion. The
model does in fact genergte the,anomélous paytern of change

which we sought to explain. Two unanticipated consequences

algq arose, concefning (1) the relation§hip
in‘prodd;ing~the growth-decay pattern, and
tionship between V& hﬁd‘(L-B)‘lh generating
patterns of pre- and post-developmental lev
litigation.

etween f amt g

2) the rela-
rwd distinct
ls of '.

In the next module, the analy 1¢.1 ~0pert1es
of the system are further explored. ’
.S -
4. ANSWERS TO QUESTIONS
‘ ) ' {) -
1. SinceEVt * L in the long run and Rt =+ B, thep L must be greater &

that d or else Vt-_Rt would not hold.

2. if g =3, the dynamic equation becomes = o
) 3 - ’
‘ av, = 3(L-v)) . .
o Ve T R L ' i
| 2 o v 4
Vt WbP' explosively osciltate, thereby yiclating the Eonstructlén N

* §
3.. e
&
- .
.
*
. | o
which|would generate:
; \\ i
- |
| s S
[y 3
| \ - .
\L SN
3 N
|
2 YA! | )
‘ | h 4 X .
. S s
7 Ny U .

~ Levi,

‘ Rehde, David V.

© 5. BIBLIOGRAPHY

1963. The Judivial Process.

Oxfdrd University Press.

Abraham, Henry J.’

®,

New York:

.

Béker v. Carr, 369 U.S. 186 (lui.). . : -

Baum, 1977,

keeping,'" American Political Science Review 11:13-35.

-

Lawrence. "Policy Goals 1in Judicial CGate-

328 UnS. 549 (1946). >

.

Colggove v. Green,

Cortes et:al. 19/4

Systems Analysis for Social Scientists.
.

New York: hlley.

.

Frankfurter,.Felix and Landis, James M. 1927

of the Supxeme Court. New York' MacMillan.
Goldberg,-Samuel. 1958. Introdugtlon to Difference -
Equations. New York: Wiley.
Harvard Law Review. 1949-1976. "The Supreme Court, Terms

1918-1975." Vol. 63-90 (November issues)-

Edward H.

1948. An 'Introduction to legal Reasonihg.
“Chicago:

University of Chicago Press’ ,

‘Supreme Court

Freeman.

and Spaeth, Harold J.
‘Decision-Making. San Francisco:

1976.
W.H.

Tanearaus, Joseqh et al. 1963. "The Supreme Court's
Cert10rar1 Jur15d1ct1on\\€ue Theory." In Judicial

DecLJ;on Making, edited by Glendon ‘Schubert. Glencoe:
.*.. The Free Press. - . oL
Ulmer, Sidney. .1972. "The Decision to Grant Certiorari as
an Indicator to Decision On the Merits." Polity 4
.« (summer):429-447, ST
. . b . .
¥ (' “. . .
N u ~ 0 -
~ ] » b e
’, i ' s
- . ¢ 16
- . e . -

The Business




I .

{
i ) . Return to:
. STUDENT FORM 1 EDC/UMAP
. . 55 Chapel St.
quues; for Help . Newton, MA 02160
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-

) ]

-

. . L]
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2l 3
s <j:) Corrected errors in materials. List corrections hete: -
9‘ ¢ - ] ~

.

.

Gave student better Epraﬁation, example, or procedufe than in’ynit.
Give brief outline of your addition here: '

.

‘

.~ . . ) ' .
Assisted student in'acquiring general learning and problem-solving
skills /(not using examples from this unit,) - . .-

- -

o3

oy

Instructor's Signature

4
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d. é&gf%;eful was_the amount of detail in the unit? N

- * ____Not enough detail to 'understand the unit
~__Unit would have been cleéarer with\more detail
__ _'Appropriate amount of detail |
—_Unit was oecasionally too .detailed, but this was not distracting |

Too much detail; I %as often dis racted

2. How he;gful were the problem answers?

___Sample solutions were too brief;|I .could- not do the intermediate steps
g Sufficient information was given| to solve the problems
__ Sample solutionstere too detailed; I didn't need them

3. Except for fulfilli;g the prerequisites, how much did you use other sourges (for °
example, instructor, friends, or otHer books) in order to understand the®enit?
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T 4. .How long was this ‘unit in comparison to the amount of time you generally spend on
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5. Were any of the ﬁollowingAparts of | the unit confusing or distracting? (Check./
as many as apply. ) / .

~

Prerequisites
Statement of skills and concep
Paragraph headings

Examples

____ Special Assistance Supplement | (if preseﬂt)

Other, please explain

|

ts (objectives) \

Voo

’”
2
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v ‘6. Were any of. the following parts’ OL the unit partjcularly helpful? (Check as many
as apply.) - ?
Prerequisites .
Statement of skills and concepts- (objectives)
. Examples ‘ ) ‘
Problems ’ . S
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-~ ___Table of Contents -
PSS Special Assistance Supplement (if present) ) e
Other, please ‘exptain . .

L

\ ‘

Please describe anything in the unit that you Aid not particularly like.

[N
| »
) ¢
4

‘

Please describe anything that you found particularly helpful (Please use the back of
this sheet if you need more space. .
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.- DISCRETIONARY REVIEW BY THE SUP&EME COURT _
. PART TWO: ANALYSIS OF THE MODEL .

1. INTRODUCTION

. 1
This module is a con‘inuatlon of an analysis of
Supreme Court decision-making» The problem is to explain [
a particular pattern o§'growth apd then decay to a.limit

in the frequency of litigation in particular issue areas.

In the previous module, a dynamic model of discre-
tionary review by the Supreme Court was developed. That .~
model is gi

\

f
¥

en by the system of dynamic equations-

| oV, = g(L-v,)
&8 o oR, = £(B-R,)
., X = p(Ve-Ry), oo

subject’ to the cohstraints

) | 0< V., R, X8 £ p, L, B 1
(s) g> f : ‘ .
(6) L>B. ce
- (7 - Ve >Ry . 3

v N
4

We found that this system of equations will in fact repro-
duce the frowth-decay pat{ern of litigation which is
empirically obserwed in several areas of jﬁrisprudence.

° ) This module explores the analytic properties of the model.

O ' 2. EQUILIBRIA

e o e Whr1e>we-nOW‘knOW’that”the’grOWth=deCéY”§£ttefn
» occurs, we cart be considerably more precise ‘about the

dynamic properfies of the process, One such dynamicg , ...

. ERI! ,

s e -,

*

characteristic which we wish to examine is the equilibriun'
point for the observed level of litigation, X*.

Begdn by setting the dynamic equafions for AVy and

ARt to zero and, solvihg for the equilibria V* and R*

respectively: . . *
T (8) 0 = g(L-v*). T : \
T -0 = £(B-R*). ’ '
Thus from (8) °
+(10) V¥ = L
A and froT?(Q)
(11) R* = B.

Then Xt is in equilibrium when.both\Vt and Ry are in
equilibrium. That is

(12)
or substituting (10) and (11) into (12),
(13) p(L-B). °

Once the period. of doctrinal devélopment is sub-

X* = p(V*-R¥), : :

X* =

*

stantially over, then, the frequency of litigation for that
partifular class of cases will ‘tend toward the quantity

(14) ‘® . X* = p(L-B). =

This level, therefore, is the residual uncertainty 'which

is inherent in the law (L-B), filtered by the Court's * . %
_responsiveness to this uncertainty (atorate_p). The reader

is encouraged to return to the first module and to re-

examine the geometxy of the problem %n the light of this .

new information,

- ’ .

* 3. ELIMINATING THE UNOBSERVABLE

;‘SEhEe‘thgfsféfzg Vg‘é;hik;"é;é unobservable theoreti-
cal constructs, it would be convenient from an empirical
perspective to be able ‘to predict the change in X{f(which
is observable) from a knowledgg of previous valué§ for Xt'7'

29 -




To do this we need to move from the expression of Xy a
functlon of V., R and the parameter p to some recursive

t
function of Xt which eliminates the two unobservable states.
, N
N This, fortunately, gan be accomplished by a standard

mathematical lechpique. ‘We will proceed by treating & as

then solving the linear system by Cramer's rule. We Be in

]

by.bgﬁefly introducing the idea of linear operators. ;

L'}' ear Operators :
‘ Operators are essentlally instructions or ruleé hich

W Critical to our development .is the distinction here etween

a class of operators, O L'apd the class of functloﬂs
* The operators which are 1qtroduced below are Zznéa
,that they simultaneously satisfy two prlnC1p1es,

geneity and additivity. Homogenglty requires ghat for

operator, O, function y and arbitrary constant ¢,
: !

- (15) o(cy) = c(0y).

and operator O, . b N

(16) ) O(Yl"'yZ) = 0y1+0y2. ‘ R

. =~ this module, w1thout denoting it as 5uch, is the
. dszerenczng opgrator,- A. Formall)rﬁ Let a”f nctlon y be
. given and let h be any constant for which t+h is in the
domain of y whenever t is. Then Ay, the fi st difference
L 0fvy, is given‘by:: s
Can T - osy(e) = y(th) - y(e).

-

]The reader. may find any of"the'fufrﬁwing séCrces useful in
further understanding linear operators and their Fse Samuel
Goldberg, Introduction to Difference Equations (2ew York: Wiley,

< 1963); R.GD. Allen, Mathematical Economics, 2nd fedition (New York:
. St. Martin's, 1963); 0. Lange, Introduction to Economic Cybernetics
. (New York: Pergamon, 1970); and Cortes et al., Systems Analysis for

!

b).
al Scie?tists (New York: Wiley, 197 ,
}; EMCO 3
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a linear operator, writing the system in matrix form, and -

T (23)

-

Thé number h is usually a positive integer and is called
the differencing interval. In this module and in most ’ .
applications, the differencing interval is taken to be

|
unity. Hence, we normally define . / |

(18) ay(t) = y(t+1) - y(t). ‘ | |
Applying the differencing operator twice gives /
(19) c8(ay) = AZY, C | ‘

) _which is termed a second di femence of y. The value of ‘ ‘

the function Azy at t (denot‘d A y(t) or A yt) is given by

"(20) 4 Y(t) = ay(t+h) - Ay(t);

and in general, the nth differencé of the function Yy, An,
. - \

is

(21)° Ay = a(a™ 1y ) n=2,3,4,

Two additional linear operators which will be useful
here are the advancement operator, denoted as E, and the
The advancement operator is defined

identity operator, I.

as follows? R
Let a function y be given, and let h 'be any.
constant differencing interval. Then Ey is

.that function whose value at t, denoted as

Ey(t) or Eyt‘;s given by

-

(22) Ey(t) = y(t+h).
Again, conventional procedure is to set h = 1.

By applying the advancement operator ¢wice,.we have

E[Ey(t)] EL§§x+h)] -
(24) _ = y(¥%2n). / ) o i
No{isg/fﬁgz/lhat when t denotes time, we may jadvance the .

time subscript on-a s}ate by applying the operator E. Each

-

time E is applied, the time subscript is advgnced by amount
h (where h usually equals unity)” Thus ih general, 4if n i$

any real number, b

e . . Af 31 o
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(25) * | E"(t) = y(t+nh),
Fin‘ily; the identity operator, I, is simply tha .-
operator which, when applied to any function y, proddces
a new function Iy which is identical to y.. That is,{ for
any t in ‘'the domain of y, , :
j . : . /
4
(26) CIy(e) =y () *
(27) Iy (t) = Ily(e)] = y(t) .
o b L
and in general_ '
- “n -~ .
(28) CDy(t) = y(v). .

‘ )
Notice that we may rewrite our definitien for the JL

d1fferenc1ng operator ‘A 1n terms of the operators E and | 1.
Spec1f1ca}1y, 51nce 7

/
* |

(29) ay(t) = y(t+h) --y(t) .
we may equivalently‘wriié S .
G0 3B - e

. or

- (31) v 4 = E-I

Intuitively, we are asserting that the same result 1% ~
obtalned by applY1ng the operator 4.to any function ?s is

obtalned by applying the operator (E-1). . /

At a more general level, any two operators O1 ﬁd 0,
ate 3aid to be equivalent if fo?“any functjon y the, func-
tions Oly and Ozy are equal. Thus there is)an analogy
between equ1va1ence relations among operafors and algebralc
While proof is %eyond the

scope of this module, we can manzpulate the Zznear‘operators

-.relations among real numbers.

b, E and I in equivalence .equations Just as we 32 adebrazc

‘quhntwtzes in numerical equations. This is an extremely

powerful¥resu1t, one which we_will underscore.through<»» - -
)

several examples. . N .

1f we begln, for example, with a qhmerlcal equatlon

1
Y, = AY_ . +°B o . 5-

12 R

0 - " I

Pe L
. . ) E|

’ -

s

(where A and B are arbitrary constants, we may apply thd
|

loperator E to both sides of (32) to obtain

\(33) “EY, = EAY_ | + EB .
or
(34) 'ﬂ = AY, + B.

\ . . .
Note that the advancement operator when applied to a

onstant simplysreturns the constant (EB = B). Operati
n (32) by EZ produces

2, | .2 2, . .
35), E°Y, = E AYt_l.t E°B . .
- - L4 ,
(36) E(EY,) = ‘E(EAY,_ ;) + E(EB) -
(37) E(Yt+1) = E(AYt) + EB
(38) Yt+2 = AYt+1 + B. !

On the other hand, had we applied the d1fferenc1ng
operator A& to both sides of (32) we would obtain

(39) AY, =

¢ = BAY T

+ QB,

this produces

+ 0

and-from the definition of‘a;

(40) Y - Y, = AY, - AY

t+l t - Mt t-1

@41)- Y . o=

pe1 = (IFAIYy - AX, 407
NJtice that thé€ operator 4 when applied to a constant

gives zero (OB = EB - IB = B.- B = 0)

The equ1valency of 4 and (E-I1) may be seen if we s
stltute (E-I) for & in Equation (39) ¢

(42) L(EDYy = (B-DAY )+ (E-DB
43) B, * I¥y = BAY, ) - IAY,; + EB - s .
:Or ' . ) '
(48) Yy, - Y =AY - AY_ [ +B-B", .
¢ ‘ © 33,

i
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.‘\\~\‘\:

(46) A Y

t+I

we may write

07)‘ . Y‘tfl
€

48y

/
(49)

G50y

(51)

JIn-general,
same algebraic laws as ordinary c
this is quite powerful in tr
B
section; however, fhe reader shou

see,
Supreme Court dec151q8 making.

i

then, the linear operptors A, E.and I obey the

_fy(t).:.ﬁt(l t)

o - vfth t/2

1. -

Solution of the System

.

. Application of Linear Operators:

o -

By Cramer's Rule
. - The technique presented here is a genergl strategy
e . - ) which is applicable when the underlying dynamic equations
of a System are linear. The goal, again, is to obtain a
recurslve solution for the observable state, Xt’ and there-
and R

. the system in matrix form, then solve u51ng Cramer s rule.

As we shall
eating our problem of °

onstants.

by. e11m1nate the unobservable states V We express
L :
efore attempting that

ld be able to work the fol- In order to rewrite Equatlons (1) and (3) in matrix

lowin oblems. .
. g pr ‘ .. ‘ ) . formgﬁbse A as a linear operator d obtain
- . — . qk - - Y

‘Question 1: . (523~ (A*g)Vt = 8l -

3.9 0 ’ . o ’ .
a. A-, ? in" terms of E and 17 . (53)- (A+f)Rt = B * . - .
b. Simplify the expression BAEY, .- . * 1 . . N )
o 2.7 (54 - X - pV, * PR, = 0.
c- Ify = Y + B, what is the resultjof applying the operator A" ° .- .

t+l "
to .both sldes of the equations?

@
«.-»‘w‘\my o’
. d. ing from numerical to:functional

We have simply used A as a constant and ¢collected terms on

iy aquaﬁons,ié'ybd = %3 © Vi and;Ry.— The rewrite Equations -(52)}, (53) ‘and (54).as:
{taking h = 1) then for example : - ’ . )
A . ' d‘ .
- 8y(2) = y(x+1) - y(x) -
~For this elementary dynamic system a simpler derivation is

.. n = y(2+1) - y(1) - possib\e, Solution by Cramer's rule is a-more general strategy, par-

iﬁl L,#i' - - 7 ticularly‘useful if the dynamic system is more complex. It is thus

O - ) S ) . ‘ presented here. ‘ : o~ 8
Ic . R \ | 25 '




‘ .i (a+g) 0 0y {v gL

t
I
(55) 0 _ (a+f)  Of|R | = |fB '
e p L DX L6l 0

We- wish then to solve for Xt' T8

. . et

Question 2: Write the following linear system in matrix form:
t Xt Yt +\(I-g)Zt ) '
< ’f
. .
¢ = AX, + BY . 8

-CX, - DZ_+F. a

N
i ]

. =<
u

Applying ‘Cramer's rule.

(4+g) 0 ‘gL
0 (6+f) B

-p p 0 .
(56) . Xt = . \
(a+g) 0 0 l
0 (a+£f) 0
-p P 1
The numerator is given by (expanding around the 3rd row):
. gl (b+d)  gL|
L (57) “p(- psf O +p(-1)3*2 L]0
: (a+f) fB 0 fB 3

3ckamér's rule states that:

If A= (ajj) is nonsingular nxn matr , then the€ linear system

= 8'has a unigue Solution X = (xk) wit

x = det A(k)
k det A ) -
where A( ) denotes the matrix formed by replacing the kth column of A

with the n-tuple B = (b ). 9

‘-'x%. | ;

.«

-p(+1) [0-gL(A+£)] + p(-1) (£B(A+g) - 0]

(58) =
(59) = pgL(4+f) - pfB(A+g).’
Then the denominator of (56), expanding around the third
column is:
' (a+g) 0
(60) 0+ 0+ 1(-1)3*3 v
) b 0 (A+£)
(61) = (a+g)(a+£). ’ \\

Therefore,

@

= bgL(a+f) - pfB(A+g)
(8+g) (a+1)

or cross-multiplying

(62) X,

2

(63) . A%Xy + (£+g)aX, ¥ fgX, = pgld + pglff + pfBA - pfBg.

Recall, however,

" that A apa}ied to a consta = 0, so (63)
may be rewritten as ’ ’
(64) a%x, + (£rg)ax, ¢ fgX, = pgflL - - i
or
(65) " a%x, . (£+g)aX, + fgX, = pgf(L-p)

To eliminate the A's ‘from the left-hand $i
utilize the equivalency

(66) ‘A = E-1 -3
and substitute this into (65):
(67 (BN v (@) (DX, + fgf, = pgf(L-b). 2

\
Expandlng ﬁPd collecting terms gives

. -
68) E%X, + (£+g-2)EX, + (1-f-g+Eg)X, = pgf(L-B). //
Since N
(69) EX, = Xy,p ~

. § 10
‘ <

2 o~
(VA




and .. h
(70) EX, = X
t t+2?
we may finally write (68) as
~ ' .
(71) Xt+2 *(frg2)Xg ot (1-f- g+fg)X, = pgf(L-B).
3 4]

We thus havé an expression from which we may deduce
change "in the observed frequency of 11t1gat10n Xt, without
a knowledge of the unobservable states of the "sysgem. THe
empifical usefulness of this, and 51m1lar‘models may thus'
be greatly enhanced by the technlque.

It is important .to notice inl additdion that the systenm
is’ in fact 2nd order. Thus, to pfredict a future level of
litigation (at t#l),~we.must knoi botK ‘the current level
of litigation (at t) and the pasf level (at t-1).9,This
implies that the Court regponds ot only to its present
behavior but hasﬁ&rnemory of 1ts ast act1v1tles whlfh also
impinges on its decision maklng

A . 13 ¢ . ‘
Question 3: Given f‘ ) ‘
A . ' ° . /
8 X, = AX + BY ) . .
3
\ﬁ AYt =' Cxt - DYt +7 F‘ iy s . . .

1 .j

Solve the system for Y by wrltung |€ atrix formband using Cramer’ s

rule. A-system of two flrst-order equatuons is equlvalent ‘to one:
T "

'eqqatuon of what ordér? N

-

~

——

n O
: . B * ! .
t . !
. .

SRR 4. CONCLUSION - \\3
= f « '

Thls module began by suggestlng tha diLEretionary
review by the Supremg Court exh1b1ts s se;hatlc pattern
We haﬁe argued b his dynamic
‘pattern is relatéd to the process of do i

2 .
: . N ] \ . ) \
“' ; R P

Qf change over time.

1 development

[: Tk:the Coufb{} ) Co CN\C 11
. ‘ ] - k':' .. 4

®

f

\

It was'épggested that a major shift in interpretation
signals a period of increased uncertainty about the Court's
behaQiQr, along with increased demands by legal participants
for access to the Court. The Court's caseload in this area
of lltlgatlon thus exhibits a period of growtﬁ as the Court
attempts to develop a new setgof rules—legal norms.

Once
a new doctrine is articulated, )

the\level of uncertainty
ith 1t the demand for
ore routine levels.

about the Court will diminish, and

access. Litigation will, return to

«

The dynamic formulation presdnted here will, in fact
generate the characteristic features of the observed time-
paths. The puzzling phenomenon——a‘parficular pattern of
growth and then decay «to a Iimit—was tﬁps shown to be a

consequence of the deductive logie of the model under a

. particular substantive interpretation!

%
s

Al

‘

‘hereak

/

y .“In addition to reproducing the observed phenomenon,
the deductive'structure of the model makes it possible to
gain several insighﬁs about the process of discretionary

that the for-

mallzatlon is useful only in the analysis of synchronlc

feview. It is worth pointing out, however,

change dynamics which result from a constant structure. °

. \We can predict a history of discretionary rev1jw by the’

Supreme Court once a doctrinal ‘shift occurs; we cannot,
<however, predict from the model when or how the shift will

in*fact take place.

Probably pne must look to the cross-sectionat analyses
of JudlClal gatekeepings "These studies are worth noting '’
51nce thelr logic is so different from the approach taﬁen

By asking "what variables are related to other

variables"

during some frozen instant in time, these studies

, consider more directly the effects of population densities,

.industrialization, socioeconomic factors, the structure of

appellate courts below, and numerous other variables.

Certalnly thi's is a useful and necessary approach to

the problem of access to the Supreme Court. But a ma3$

B , 12
NN
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conclusion here is that while ‘cross-sectional analyses

teach important lessons, they do not tell the whole story:

during periods of doctrinal development there is a time-

treated with an explicitly’dyngmic formulation.

N R

-

o . , : S.:

9

» la. 83w (E-1)3

:L(E-l)(E-i’)z. *

1

B —3E2 a3 0,

° *a.

- . e * - " . \
- % BAEY, = (E1) (E-1§ (E)Y,
2 2
\ = (E“-2EI+1°)EY
co o=t e

. : . (53-252‘|+E|2)\rt
. 5

.;&‘N: ?3'2Yt+2+
= 2 4.,,2 2.
c. A Yt+l =’,A Yt +4°B

Y

ANSWERS TO QUESTIONS

= (e-1) (e2-2e144%), -

o

t+]”

'y .

4

2 2 2 2 2 00,2
(E7-2E1+1%)Y, , = (E°-2E1+1 )Y, + (E-2EM+17)B ,

e
Yea3 " e * Voay = Veup - Dy + Y, *+ 8 - 28+
) Yeuz " e ™ Mgy = Ve = 0
d. &y{t) = y(t+1) - y(t)
- = ()2 -2 ,
° i =t2t2t+l-t2 ) ’
-2c-1. '
e y(t) = h -2t + 2
dy(t) = 4 - 2(t+h) + (t+h)2 - b+ 2t - t2
=4 o 2t -2h+t2+2th+h2;’!‘+2t"t
. = h? + 2th - 2h )
Q oo

(\\/ o "
- ‘3 .
. ~ o oo @S

2

[

-

dependent compdnent to discretionary review which is better

[r—

Abraham,:ﬁenry H. 19563. The Judicial Proce

Baker v. Carr, 369 U.S. 186 (1962). .-

y(t) = 6t(1-t) ' \ ]
By(t) = 6(t+h) (1-t+h) - 6t(1-¢) .
= 6h(1-h). ' '
K |
. . ]
y(t) = t/2 ) ..
8y(t) = (t+h)/2 - g/2." . .
A A -(1-¢)) [x 0 ’
A -B s {[v] = o ' |
+C A D iz E

. L]
A linear system of two first-order equations is equivalent to one

second-order egquation.

JIn’matrix form:

[(A-A) -B J xt] 'o]
-C’ - (a+D) Y, e

By Cramer's rutle

> | (a-A) 0, ;
v 2 F FA-FA_ __ Fa-FA
©|{a-n) -8 | (a+D)(a-A)-TB  A2+(D-A)A-(AD+CB)
- (a+D) . C i
2+ (A-0)a - (AD+CB) 1Y, = FA oo ‘

<

(€2 - 261 + 0% + (A-D)E + (A-D)I - (AD+CB) 1ysk= FA

thz + (AeD-Z)Yt_H + (l+A-D-AD-CB)Yt = FA.
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Return to:

STUDENT, FORM 1 - . EDC/UMAP
i . . 55 Chapel St. .
° Request for Help . Newton, MA 02160

Student: If you have trouble .with a specific part of this unit, pleasé fiil
out this form and take it to your instructor for assistance. The information
" you give will help the author-to revise the unit.

Your Name : . , Unit No.’
L4 . . * -
Page | Model. E
5 ti (o] - BXam
O vupper OR gc -on OR Problem No.
" OMiddle | Paragraph Text
0O waer . ?roblem No.

‘Description of Difficulty: (flease be specific)

€
-
. — . z

-
I3 R ‘?‘.4"" \
'

7 .

Instructor: Please indicate your resolution of thb.difficulty in this box.

(::) Corrected errors. in materials., List corrections here:

o

(::) Gave “student better explanation, example, or procedure than <in unit:
Give brief outline of your addition here:

. .
' .J

s 3 B

- s

: -’ ’
(::) Assisted student in acquiring general learning and problem-solving
skills (not using examples from this unit.) -

[ . ~ -

|
i

‘ -

* - 43

’
&

I

Instructor's §5gnature

e - \
# - " Please use reverse if necessary.

#

E
5
B




. Return to:

! STUDENT FORM 2 > EDC/UMAP

‘ 55 Chapel Sst.
Newton, MA 02160

Name . Unit No. Date .

Unit Questionnaire

Institution - Course No. ‘\

Check the choice for each question that comes closest to your personal opinion.

1. How useful was the amount of detail in-the unit?

Not enough detail to understand the unit
__.__Unit would have been clearer with more detail

. Appropriate amount of detail
___Unit was occasionally too detailed, but this was not distracting
" Too _much detail; I was often distracted . )
- 2.* How helpful were the problem-answers?

’Sample solutions were too brief; i could not do the intermediate steps
Sufficient information was given fo solve the problems:
Sample solutions were too detailed; I didn't need them |
3. Except for fulfilling the ‘prerequisites, how much did you use other sources (for
example, instructor, friends, or other books) in order to understand the unit?

A Lot Somewhat A Little -Not at all

4. How long was this unit in comparison to the amount of time you generally spend on
. a lesson (1ecture and homework assignment) in a typical math or science course?

Much _Somewhat About - Somewhat Much
___ Longer Longer .. the Same Shorter ____Shorter

/
5. Were any of the following parts of the unit confusing or distracting? (Gheck-~

| as _many as apply.) . . 3 .
/ ' Prerequisites : !
Statement of skills and concepts (objectives)
Paragraphsheadings =
- Examples

I Special Assistance Supplement. (if nresent)
Other, please explain

6. Were any of the following_parts of the unit particularly helpful? (Check as many
as apply.)

Brerequisites .
Statement of skills and concepts (objectives)
. Examples
. Problems

Paragraph headings

Table of Contents .
Special Assistance Supplement (if present)
Other, please explain

7

“*

-

’l

)

Please describe anything in the unit that you did not particularly like.

o“ \

/ / . -
R Plea?e describe anythipng that “you found particularly helpful.. (Please use the back of
this :

-

sheet if you need more space.)




