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When we select Ny student from N applicants using a result of an entrance exam-
ination, which consists of two step selection, the primary test and the secondary
test. It is important to evaluate the contribution for each test. Swap-rate is one
of the measure of the contribution for each stage test, and it its widely used.

In this paper, we describe a population swap-rate and a sample swap-rate in the
first. Next, we consider the distribution of applicants who change the result of
the test from pass to fail. Finary, we introduce our system “SRAS — Swap-Rate
Analysis System—", that can analyze the examination data on such point of view.

1 [FLC®HIZ

HROKRFZARSIEL, TREBSOEEHEOHIBR R ELAL L TWD. £/, BT
RELEODILRKFEAR LV ZF—HBROZAXNT AP I LICEEIREL TWLH EEbNS. #
BIREBEPOGEVF—HBRERY, BEL2ERDITENTHEIEBROBE - #RLELS D
2, B X —RBREROBERNIRONDS. B4 —HBREENRREIZEOEGHTHY, 25D
RBEEIEHMAEDEIEA =2 — 2 FNENORFENMERT DIUNELH D.

ZFODIE, BEOABRNE I R-oTWAENEFEUNIIET AMNENRH DN, FIUIER
K@%@%%T%é.ﬁﬁ?ﬁ;ﬁ#kﬁty5~ﬁﬁuiFl&ﬁ%&ﬁg)&%k%ﬁ@ﬁ
AT 9 ERIBRER (LT 2IREBR L FES) IT L 2 BB BKICLVERHELITOHED, TR
BORYERTNTNORBRPETICHE L TV 2EEEHETH-OICEAINTZ 2 oD
WT#AﬁmJ&rAglh%bD4J%ﬁﬂL«%h%%ﬂﬁbt B DEBEDOARDER
RFALEOEEREE5ZD. ;ngmﬁﬁj:_&wgﬁ BiFb&420RBOFEERDLT
Eh TR, RTOMST A N (1 KRR, 2KRARICBIT 258 8) OBEAOKRA RIZHT
HZEHELEOBEZRDLTHOELTHEZIOLND.

Fio, [TBEANEDYER] ZBELTL 22907 A MR 2RTERSHICHED LIREL
BAEORBEAANEDY ROHEELZEZ, TO L) BRRAPBEINIHFEOHFFIND A
NBOOVERELONULOTET LI LR LD,

* [ R P IR T
Te il K LA 228



W LA B LA e diisy, 4 (1) 19994F

Frz, [BEANEDY | LWINFTHEBEEZDETHILICLY, ol F =y 7
HEZDZEERTT D FOB, ABREESCRBROEAOEENIL S, ZBREFOBMAROF
AFI o7 (BHY) REBRD, KVRREEETLIFMTERDZIEE2RL, 20 L ) 2%
BTDY 7 =T E2ERLIZOT, ZORFEFR L THNT 2 HEIZONTHRNTS.

2 HOHLEEETEANBDLYRIZONT

[E58t) & TET/ANEDLYE] (T& bIT 1990 ER/THIZ, 1R L 2REBROETIZRIFE
THRZRAD7ZHODOEIEL LTREINZ VO THD. 2N 5T, BXFNEM THE ) HEE
LT W, HHESHE THIREDERND, SHEELRAEFAELED LN TV HIHRIETH S,
UTRERIIRTI1IRBREZFI2RABAROEFELE 2 E 22 BRI OWRIZBWTIL, 1
KEBROEBRET X, 2RBBOBRL Y, BEEBRE Z & L, REAIZXHTHEEE (KRB
ETB)VDFEEEBZDENT A RORRTIE, BitlhDT A MOBEE X, (i=1,--- k) &
L, BEBA%E Z LRETD. 7, BB X TR DBIEDNEM % order(X) T, & A %%
=T AN %E n(A) TET.

3 HaoEtt

(A EL L 138 T EES REAZEREMTER G ZHS (A1) KB TRES N, Bk
BEOEE~OHRIIHT IEETIMORED > LO—2>THD. (711, 1986)

ZoEEDR TEBRBENEL S LR ERE s YRR BE L oMBRE & TE
] ( THEZH BEREOZEREZ] - REREOZERZ] ) 2BTEE200THY, Zh
FNORBREICHT 2EDEEOERIT1ITHS. Z0Z b, oittnfEIz L v &R
BEHOATIIETINRORELEZDZENTES, L, HENEIZR DAL, R
HMERRELRD., ZORER, @FBREEFAICH LT, BEBRBBOHREEZALIBEICRS
n, BEITAUAHEOERIZOWT, RBRBOHELB 2 BERICEITEREETH 5.

FTEMBEREEIARICBITIORAEEZD. RE/BIROLEE Var(Z) TEbL, 1
KEBROBR L 2RBEBROBRO, BEBAIIXT dEH5EEZENLEN Cov(X, Z), Cov(Y, Z)
TROT L&, I RABREOMERRBROE DB EFZFNZNUTOL Y ICHESINS.

1 REBR D538 =Cov(X, Z)/Var(Z)
2 IRRBR D 3L =Cov(Y, Z)/Var(2)

Tk &, LRI L BRI SBIL ORI 112725, #-T, TRENO 5 ITHERTAS
BIZRD LI BIRUEZROVT, RERICHTIENEFNOB/RAEDFEE 2RO LTS LBIRT
5.
T A MRIIZBWT S, FRRIC
8 W T A N ORSEE = Cov(Xi, Z)/Var(Z) (i=1,--- k)
TERXON, ZTOBELTATOF A FOESBEELOEEHN1IZRD I EEIER OB,
IO IITHLSEIIL, ERINTZRBROBERLEF L, 200 - EoBOBERIC &

VL Z LT, EENBEIIHNELERDIT A FORBIBEICNTIFEDEE LEZS
TEWTED1D, RS LT WEETH D,



B’ EZ / EEANEDYEEZOMTY T b 27 SRAS

) =
y A
P 5
Yo
HELT Y
z,=xtay
0 %o x

Figure 1: Front-running(5£88), Getaway (&89 ), Come-from-behind (¥ #x)
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Figure 2: Population swap-rate
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Figure 3: Transition of population and sample swap-rate for number of success applicants
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Figure 4: p,, — in the case of o = 1, f(0.5(center),1.0(middle}),2.0(right))
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Figure 6: The relation between PSR; and « — Fixed p,,(0.6(left), 0.8(right))
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Figure 7: “Lucky(left)” and “Hard luck” (right)
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Figure 8: SRAS32
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Figure 9: The case 15 passing(left, with one “Hard-luck” person), and the case 16 pass-
ing(right)
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