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%4 FERIGOER BO&RE —%B LIk 5 BT —

5

x Iz nqz nlLz oez nbz nqx
0 100,000 0.01217 98,991 73.27 0.99737 0.00263
1 98,783 0.00091 98,731 37.17 0.99929 0.00071
2 98,693 0.00066 98,661 72.23 0.99940 0.00060
3 98,628 0.00054 98,602 71.28 0.99949 0.00051
4 98,575 0.00047 98,552 70.32 0.99955 0.00045
0~4 100,000 0.01472 493,537 73.27 0.99731 0.00269
4~9 98,528 0.00156 492,211 69.35 0.99880 0.00120
10~14 98,374 0.00110 491,618 64,46 0.99795 0.00205
15~19 98,266 0.00339 490,608 59.52 0.99585 0.00415
20~24 97,933 0.00448 488,570 54,72 0.99552 0.00484
25~29 97,494 0.00451 486,379 49.95 0.99516 0.00448
30~34 97,054 0.00535 484,025 45,17 0.99368 0.00632
35~39 96,535 0.00768 480,967 40.40 0.98987 0.01013
40~44 95,794 0.01306 476,095 35.69 0.98315 0.01685
45~49 94,543 0.02102 468,071 31.12 0.97408 0.02592
50~54 92,556 0.03194 455,937 26.74 | - 0.95835 0.04165
55~59 89,600 0.05289 436,947 22.53 0.93328 0.06672
60~64 84,861 0.08361 407,793 18.64 0.89300 0.10700
65~69 77,763 0.13298 364.159 15.09 0.83775 0.16225
70~74 67,422 0. 19648 305,075 12.01 0.76427 0.23573
75~79 54,175 0.28203 233, 160 9.31 0.66849 0.33151
80~84 38,896 0.39122 155, 866 6.98 D0,42574 0.57426
85~ 23,679 1.00000 115,554 4.88 0.00000 1.00000

'y

X le nq x nLz Zz nPz nqdz
0 100,000 0.00940 99,231 78.18 0.99783 0.00217
1 99,060 0.00078 99,016 77.92 0.99943 0.00057
2 98,983 0.00046 98, 960 76.98 0.99960 0.00040
3 98,937 0.00035 98, 920 76.02 0.99968 0.00032
4 98,903 0.00030 98, 888 75.05 0.99972 0.00028
0~4 100,000 0.01127 495,015 78.18 0.99810 0.00190
5~9 98,873 0.00106 494,075 74.07 0.99915 0.00085
10~14 98,768 0.00078 493, 655 69.15 0.99902 0.00098
15~19 98,691 0.00127 493, 170 64.20 0.99838 0.00162
20~24 98,566 0.00196 492,372 59.28 0.99775 0.00225
25~29 98,373 0.00253 491,265 54,39 0.99717 0.00283
30~34 98,124 0.00318 489,876 49,52 0.99620 0.00380
35~39 97,812 0.00457 488,015 44,67 0.99426 0.00574
40~44 97,365 0.00729 485,216 39.86 0.98977 0.01023
45~49 96,655 0.01350 480,253 35.13 0.98335 0.01665
50~54 95,350 0.02002 472,256 30.58 0.97534 0.02466
55~59 93,441 0,03052 460, 609 26.15 0.96018 0.03982
60~64 90,589 0.05071 442,268 21.89 0.93544 0.06456
65~69 85,995 0.08118 413,714 17.91 0.89719 0.10281
70~74 79,014 0.12809 371,181 14,26 0.84011 0.15989
75~79 68,893 0.19825 311,832 10,97 0.75370 0.24630
80~84 - 55,235 0.30439 235,027 8.03 10, 47025 0.52975
85~ 38,422 1.00000 208,631 5.43 0.00000 1.00000

W
T1) T85/T8OTEE. Ts= j l2ds,
x
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HIDAT » 7L LT, HBHADORE R, FECROBEEARK, MR LTEERENOR
EAVREE 75, BE, @Ev<Lrol4ANIERATHHER If: (TFR) TI1973F 0 2.14 A 55
1979FL7TANBHE LT B2, T OETIRE S CREHHIKRTEF LT 5. 28 E LTHHiRe
LTh, FROMENIE DREDOKRELED R XL 5 FHTIT 20N HEE e 5h, HWEHLH
[N T—F Ui BIBIR 7o b,

#£51X TFR #2.0A%2 Z 2 5EMRETH 525, A E2HEAL L-HEKOHETH S, #HitFE
BENDI, fo DU_NEFOEERE 3fe L2EDLIENMBETHD, CHRIEEROBER,
9z LXDEEHRE L TOPEBERL2EETHIELHLEARETH B, L CHAENDRER I T
& 2f: OREIVBEETHS. ThLDEEDD LT, Fo & f: O - TEBLI S BRI
AP CRfE, %100kt LT B105~106) 12 & » TELIIHAR RS IR, FRERO ~n BAD
CRAZRS.

ik, 4fFE, BEE, HAEROEEYR BALT, BRMSELY 2 A0 bIFEFIS0EHRSIAD
(GF) RETE LG (AR E6THD. Z07/m wAxrs\ T, BLEBIBIKESH
THZ LR L S TBERE,P G255, JeBERK (A - HHEI L FEE) OEEORRIIZE
Bk » T, MRECHFZRSIE, TWERHLBRN L, SRIBELLTOBHRLBETS &
bTED. Fh, HFShALBLIADNE, FOAOEEIEBEORBHBIES TS L ANLET

5 H 4 &K o 3 & — =) RO B—
B fn 45 48 g 1 S0 4 HE fn 55 4¢
FAL | HER | AR AL | AR HAK LWFAD | HAER | HAeER
i WA, e e e e B
=(2)X(8) =(5) X (6) =(8)X(9)
15~19 197,200/ 0.00330 651 195,110} 0.00330 644 234,831| 0.00330 775
20~24 | 286,400 0.10208, 29,236 239,152/ 0.10278 24,580 228,264] 0.10348/ 23,108
25~29 |  284,500| 0.19714] 56,086 338,824| 0.19856| 67,277 259,822| 0.20659] 53,677
30~34 | 254,100 0.08319 21,139 317,177} 0.08365 26,532 363,979 0.08730] 31,775
35~39 | 220,100{ 0.01862] 4,098 274,410) 0.01862] 5,110 336,685/ 0.01862 6,269
40~44 173,500] 0.00328 560 230,139| 0.00323 743 287,241| 0.00323 928
45~49 138,000{ 0.00018 25 178,799, 0.00018 32 237,484| 0.00018 43
Z | 1,553,800 0'407741 111,795!— 1,773,611 0.41032i;24,918— 1.943,306) 0.42270) 116,570 —
5X% — 2.03870] — — 2.05160, ~— — 2.11350f —
Iy v I
£+->286,713 241,488 226,754
X2.5-591,783 603,720 566,885
5 : 51.41%-304,236 310,372 291,436
R 1 48.59%-+287,547 293,348 275,449
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BY, TOHNLLDOBELFRETHS.

#6 HIFEh S BRI A D DR —wRUIR, WEF45~50F D fi—

%
i f0 45 4 'W‘”[fso@ | 0 s0 F FAF145~504F AANS04E
£ W | X7Vh | EFER | £ B HEAD | BB X | BBAR | fHEAS
(1) (2) ) 4) ) (6) (7) )
=(2)X(3) =B)X(6) | =@+
R # 2,612,400 % # 2,833,025 258,073 | 3,091,098 -
H H 287,547 0.98388 0~4 282,912 0.0500 14,146 297,058
0~4 264,300 0.99710 5~9 - 263,534 0.0500 13,177 276,711
5~9 205,100 0.99864 10~14 204,821 0.0500 10,241 215,062
10~14 162,100 0.99846 15~19 161,850 0.2055 33,260 195,110
15~19 197,200 0.99773 20~24 196,752 0.2155 42,400 239,152 ..
20~24 286,400 0,99667 25~29 285,446 0.1670 53,378 338,824
25~29 284,500 0.99612 30~34 283,396 0.1192 33,781 317,177
30~34 254,100 0.99496 35~39 252,819 0.0854 21,591 274,410
35~39 220,100 0.99232 40~44 218,410 0.0537 11,729 230,139
40~44 173,500 0.98834 45~49 171,477 0.0427 7,322 178,799
45~49 138,000 0.98116 50~54 135,400 0.0416 5,633 141,033
50~54 114,700 0.97121 55~59 111,398 | .0.0400 4,456 115,854
55~59 95,900 0.95401°| 60~64 91,490 0.0303 2,772 94,262
60~64 74,400 0.92285 65~69 68,660 0.0266 1,826 70,486
65~69 54,200 0.86963 70~74 47,134 0.0260 1,225 48,359
70~74 43,400 0.77934 75~79 33,823 0.0167 565 34,388
75~179 25,400 0.64564 80~84 16,399 0.0241 395 16,794
80 19, 100 0.38240 85< 7,304 0.0241 176 7,480

5. HHFEC> “HWIHEADAST v AEE”

HRA OEENT, AK, TRTCOMEBIMUOMIRKE OHABEEDKHTHEBRTHLOTHD, L
T, HHGEHBROANEIE, ZOHEBEEDX YENLHIBAREH OB SHT
SHERETHZ ENTETH VMLBETHSYY. ThPERWEERECL LSVWTWhW2iE, 2¥DX 57k

10) AD#EHY, FOARERCY LT, ARBHERS—EDOKELY 52 51 ¥ ), #ETomBitmAD
HEFH & 72D 5 %05, COBEANBIE, FhHTEHDEICK T, EY X5 A0 KEADOELRETS
Zenb, ZEADEETTH - THIIBADHES & 7B, & DEATIRE LA BA ORI A R AT RIS
BICH 5. Lo L H LoORShBH W23, HMIBMAR#EET &3, #EH NS4 b oitiRS 5\ ik AL
HIRE 03T v AR B MO AAE ST CREEFEL T 5 HEtTh B EEL bRA. ML,
TCARC ADBBERNER IR L LIl Ty CHEHIRHEST & E2 5 2 413, BLERCIERES 5 &
L, HEHERDOBEENS OARFHEESS. SOACENT, “HIRADI5 VA" (BIKAD
#Him L 5T, FO—FHETHAU ECERHLEHRLELIDES.



BREX e s,

<1> MBAROEREINL, KBRS L 2OMINBARE K DML V<L E2UREhH,
TRORNL O ORMIKSTE S, Thi ADEE & HNR L L 3HEERXHTEL BB,
RTEHbIRD L5, (A) BHEE - AORALHE, GROMK) (B) MEE - ADEHBR, (5
OBEBEHIED, [(C) s - ADBEs, GERORERIR), (D) E%E - AW, (B8
FERIR), (E) {EHE - Ao (M AER1IR) o 5RE L5,

<2> o5 BRMEYHBOEEEHE 4% ~v i LCGRBE, R30X5k, O (Al b
HE LU THIR (E) @E5EC, AL CERLCHBL, £2FLLT—2D 12—
vEVRTS.

<3> ZOAREBOHIR A & — i3, —ERECISTHIBRWCEET S, hrlERylE
LTORKEKEE 12 TEX Db, HEMROA DKL, 4%, BREOBRMYH—>EORME
~BITHEOL LTRET B LiT8%. 20BMIIRALREhsL 51k, E-D—>C—B—
ATH 5, :

S XS BERER L TIHRADHE2RAA 2861, Thic B> CHETERHER
B, ZTEORTEIVHKARFINRTE. 2L LTHEBRBIIBRIC S A5 1 » 7 g (logi-
stic curve) DEREXERBTHIDLLTERETCE 2, 0 5 BLMIMEEIREOLW S5

FET HBAOEBORMX S

AoB % B OB R
: it " K
X4y ACEEE « ARSI (gt
A FOE B« R HIB(HROHIR) WBrayv AT 4 v 7R

B B BE . (S USROSt ) Wne 225 4 v 7 iR

c O BE - BOBHIB G RHIR) Whne A7 4 v 7 MERCL EEDE)

D | 5% - wMeEORDSE | EINES A7 1 v ) IRCL IR

B | ASHE - MOSRUMNEHLE) W G\ AT LR

K3 A 0L oM EESE

RS

RENEA DR OH A TS



RIESLETOHRLEOHM LT (BEESTA - Bs17), ZOFETABTF—~ 2R IART 4
y ZHBOBRNTETH » B TH 5.
LsULAOSEIA IET 2 CRIVDOBERECS AT 4+ » 7HBYEHT s dIE, FBRAD

R4 HUSA 0 ZE) ORHIAYEES

" Q 2 KU 7%= | L( L sk
™ IR e ik

D” T RmEh AR
|
i
A L
B ) ————————»

kD HE R B A
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(BHHIEE) ZERLUTCHETHLENRD Y, TOLRMEY FO X5 CBETH10 EE RS
Lk, FOREHEFAKREL LT, €, ) “BEHRE (FBEER), @ "HE - MR
ML), (3) “DIDFEER" (HHK - BELR) O3FHEOEL F RO IIF LS.

(1) “BEERERE 13, MS5KRIh3 L5, ABFEDRFLT S B - TESENTE
T35 RERR I EREIRE LT, BBME I0FI ST RS EIMIEC oL T REA OREYRE
T5., ThicthBREELYFE T X TERAIXRHAEIR, EBARELLBADELL R
7 4 v 7R X AHEFHESRE LS KB,

(2) “FBEE - WK 13, M6 HEFANTRINS L5, Tl ADEE, = e ARk
B Eh, FEOHBDEKRHES Y EFI25~30~35~40~45FE DL CBEE LTV 5. 75 71585
ek e, BEEMEITTEHEMBRNEL, 2oETLo2H b, Zhioxt U TEEE I
WP BRCEE Y, FLEETRAS TN,

E O BINBE IR OGSO HIME 2 D B 7o dIIE, T TRMEMENER LT ETRA » e
WINOHEBLYHRE LT, ToFRBERHHNSMIBCHATAZ L TES. WNEROREIL 5 EHY
BALE LTIRBROMRICRE T 52, HMmKA1L VET T2 1 fikkceghiy, roA7
4y 7 HIBROBALARELE LB,

FAMIROEFEL ED L 5B LT, HIWNRBBRCOWURET 52, X8DOHEHRRIA
B, EARCIRER, BEEK 2 MBI s MR (Fo & L IXBF40~454E MR/ FEF135
~A0EWINR) HHE LR THFHBCHEA T3 L23T& 5.

(3) “DIDFREER” 13, AREfE (DID) & zhifto#K (NONDID) :#R4LTHEX, £
HiIKZ L, DID O 5»AHEHEHE L 2O ABEE L D% & 5. NON-DID o THEEEDOH
BaZx5. B 7&DID oW TOHEFANRERS.

DI TD -%%k\x%;km DID EREEAN & T WK T, %@Im)ﬁg

%*38 Ap%%~ﬁ%$ﬁ%#bﬁ%éhk3@&@AD%M$(

WEAI45~504E - ]  FEFNS0~554E - MERNSS~60%E
B & o K & IR0
N X e . FEFN40~454F A B insk
454 hﬁ &mwm&kﬂf’Wﬁ%~w$AD%M$
EYET CmxRoM EOM W | #
1 Qo —A {;a e 1.217(=118.8%_/97.6%)| 0.947(=89.4% /94.4%)| 0.686(=45.2% /65.9%)
AR 86.4%)| 105.1% 99.6% 68.3%
R w4+ R ouy woom R
2D —A {}E e 1.217(=118.8%,/97.6%)0.482(=52.7%,/109.4%)| 0.686(=45.2% /65.9%)
A E 34 (86. 4% 105.1% 50.7% 34.8%
mmA| | ® mow | B WO
wmapa—A {8 K| | 0.947(= 89.4%/°94.4%5) )| 0.686(=45.2% /65.9%)| 0.792(=25.5%,/32.2%)
A DO iR 186.4% 81. 8% 56.1% 44.4%




K7 DIDHEEHSLAOEELOHBE, 5
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e bEL, L»L DD BEMAIRBZ IO TEERETTS. F0% I bic MEEE1 5
REINB &, BEIBOCLREEA LS.

NON-DID iz oW Td, F ol FBrEX DI EMNTES. OB KL, EFEAT¥rI0%
DHOHBELTEAS LT E, BEXPZh EAFERELSD, ZOMHBEZ 7 7 ER 7O THCY =
~THIRIN D,

CDX5inEB 2 — vORERFIRE LT, #ibdguiRo DID (% XUt NON-DID) MfEE &
EEFEDHEELERE LHFANEITHS., o TEERERE L, K7D0EES S 7 0B LR
»T, DID AREE»—HICETXRAEZ LTHS. EILKWT, FEFAS50ED DID L4420
% DRECK LT, *DEERBI45EDE,350 A (Ikm? &2 %) 757,000 ANEFAVRE S i,

ZDREFETIL, HIRA OHEHE L DID 3 Xt NON-DID o FhFEhicounT, e e
OETIBADNLEEL, AHEOSHELLTELNS, CoBAKL, ADHMBIELRVETLT,
WINEEE TRES 2 ohiy, OB AT 4+ v 7 HIBOFEALTTEEL 7t 5.

BE, #BAROHBECEIUDORBOE T LIEE Sh5 ERADERD HEXER D bifi
2, TEORTBIVR4REhI-L 5, D EBRBERVTR, R0 BEITHEETH
5T Einb, RN, 2WREhiE, EHROBEBLWETHD, REEHIBO R OIHRE b
AIREFEHETH 5.

%9 DID, NON-D IDOEREH AR LUCAOFBEOCRTE X 5 ADHE

MEFD454 NEFNS04E MEFNS54E AEFn604E
| DID [T 8.8% 20% 30% 40%

& W m K 51.07km? 51.07km? 51.07km? 51.07km?

D I D H &% 4.5 km? 10.2 km? 15.3 km? 20.4 km?

NON—D I DEH 46.6km? 40.9 km? 35.8 km? 30.7 km?
Hla—A

AR (& i 1,305 2,199 3,537 4,89

% 7. 1D I D 8,350 7,000 9,000 10,000

BT INON—D 1D 624 1,000 1,200 1,500

A (= i 66,630 112,300 180,660 250,050

D 1 D 37,574 71,400 137,700 204,000

H |NON—DID 29,056 40,900 42,960 46,050
H2a—A

AR (% i 1,305 2,199 2,938 4,097

% /4D 1 D 8,350 7,000 7,000 8,000

XD (NON—D ID 624 1,000 1,200 1,500

A (% I 66,630 112,300 150,060 209,250

D I D 37,574 71,400 107,100 163,200

H {NON—DID 29,056 40,900 42,960 46,050
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6. H#HFHFEIS “ADBHEREEER"

"HIRA B X5 v RAE” AR A DR (B avixBnE ) 2EATF - 2L Tr0or LT,
“ARBRERIERIE” G ANEBERE LT, HL- T, WA REO400BREYRXAL, Zh
BEHEHT - 2L LCRATS. ColE X 5HEFK IR O¥oRTREA S,

Pt =Pt{1+(b—d)+ (mi —mo)}

T

bt g 10 AR

Pt :tFEDOARD

b tFEDHAER

P LEEDFETTR
mi  : LEEDFHEAR
mo : LEEDOTHHR

OB, HEFHEBELORER, Flie, MAREHHEKR LN EO X5 B#E LT LT 50, #E
2%, ToXHhESBRBe LCEREIME (K4 - Z8) OBS#EIR L 50, Rk » TRE
T LTHB. |

F1OWA - MEROMBICOWTE, RB8EFRN-ADTF — 21 X5 HEDHEIARRTITTR
Ihin, L0777 OEARMRESE, ORAES - KHEEREDOWTFhoilld, FhrhiEAES
RErTAVYNALSTIRMELDOBBZ &, @QFDRMIIMA « MBS & BT T 5 5 TERE
ShTWBT ETHD. TOXIRMHARSS VAORBEHBENRE LT, HFEtifickid 5%
KOWMA « MHBRELXZZL BT ENTES.

Eow, AR -HESERBOBEER WX, ARBENEGMCHEFEBYHOLCHETLTEIC &
B, TRE—EDRA &« 7k EbI0, THA  FBCEELYE2 S, —BETIE, KEFATHIER
TR HEME—BIETR, BRI RT 2 EHE—RIECR LR - Thbh 32, *hFFED

#*10 ADBRORDOFEE—7HZ/I R OF—

(Y &® v &/ = (E7, %
® &) b4 B R B B % A @
WM w0OA | W W = W& |’ | mmmm | HWE
{1) 2 3) 4)=(2)~(3) (5) {6) (7)=(5)—(6) | (B)=(4)+(7)
1970~1975 7.5 5.5 2.0 2.3 0.5 1.8 3.8
1975~1980 7.5 6.0 1.5 2.0 0.5 1.5 3.0
1980~1985 7.0 6.5 0.5 2.0 0.5 1.5 2.0
1985~ 1990 6.8 6.8 0 1.8 0.5 1.3 1.3
(2) & v ® =&
1970~1975 7.3 5.3 2.0 2.3 0.5 1.8 3.8
1975~1980 6.8 5.8 1.0 2.0 0.5 1.5 2.5
1980~1985 6.3 6.3 0 1.8 0.5 1.3 1.3
1985~1990 5.5 6.5 ~1.0 1.8 0.5 1.3 0.3
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WA ATV ADERCRD 5 DD L LTRHEVP DT TEL LT LR TE L. FIOXF0HM (b
=D ThY, FECHRUSMNOWA « MHE, HERKOWT, & E2EEOEEYF» TV 5. &
RELTOAPHMRC X > TRRACDHHEI NS, '

7. HERFE<S FIRHBE

RIS X BHETA D3, T3 EAEOME] T~ X S, FHETINE LToREE
THO, EOAEHRFRE LT, “HEEL" & CLRAEEE ¥ ELHT LN T,

H1o “HAEE" T, HEFTWSHIRoMIEEHE AT S hi BSENTHE T hC RS 5 518
HEWE R EET B LI L o CHED LN DREEREANRHASND. & ORBCEBE L
EORFEANFEMELYML D 2L oT, B2 RELNFIMEADLRELZLN S,

SO 2 RBFEARCK LT, 3% IO 1 REERFIREA P & REOCEET 5. <0
LEIWREAD I, 2 KBIICK UTRRIO 11 1 57 ) TRET B L 2%y (Br~<aT
BT TRESEKNE 2Ry EEboT03). L LE 1 RBMAO BTk BRSO BB L
AL b, METELV. FHECRRFES JCBEADORIE T L v HTRHEAD Y
RETHLENSH 5.

BIKR - F2R ~E3RREADDEHC L - THEADBRELAEORS, ZhickEER YN
BELR L S THBHIARBEDRE 250, I ERBELEATHZ Lt - TRARDE
BHxhs, RFBRBIFHHIR (=FHBHIAD AR OHKTH S, FHHEIW0%TH B0
T, &?&%%ﬂizﬁﬁfﬁ&f&é (EE R B RCEETE 52, HBEXTBEAEREOTHIIE L
LRICVHLEREFDOLRTHD). L LT 5 LBMARRBEERIL ST &t & » T, FHEA DR
IO RENIRE L7805, :

2o "LHFIREER" X, L WmEtehL s LHETHOBECFIMI S, & OHEET
TR, KEShicAREE - K unw T, o fGCREEEE LoD, ThthoXE
exi T A BEAMEE Shp, COBET EREE LT EMEANEE L LTOREL 5. <
hOEELYMGRERRC AT 52 Lick 5T, HE - MRAORHE IR, ThboBibFic X
> CRELIhATHEHHEADNEL RS, '

AR O

HIBA D ORRTFAL, BEEAGOUESKE SBEEL TR EBNDLAT, TE BT HpH
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Types and Methods of Regional Population Projections
Hidehiko Hama

As for methods of subnational population projections two different approaches can be
adopted; one is the cohort component method on the basis of age-sex specific migration
rates and another is the regional balance method on the basis of consistency among
population changes. There are some problems in contrast between the two methods,

The former réquires to prepare the materials of age-sex specific net migration rates
and to assume their values in future. The latter requires to establish the pattern of future
population changes among the region to be estimated and the adjacent areas.

In case of Japan, population censuses in every five years and life tables make calcula-
tion of net migration rates by sex and five-year age groups possible, but future assumption
of the rates is still difficult without any comparison and balance of population changes in
the regions to be estimated and the adjacent regions. In this point the regional balance to
be expected in future should be fundamental in assuming the course and level of factors
in subnational population projection.

The current demographic situation of regions can be divided into several successive
stages in terms of population growth and density, for instance, from high density-population
decrease, moderate density-rapid population growth, low density-moderate growth, low
density-decrease etc. Future population change in a region can be assumed to shift from
one stage to the next.

Under these conditions it is possible to calculate future population mainly on the basis
of logistic curve, and particularly in case of rapid population growth, upper limit of
logistic curve is required to be decided according to the regional demographic analyses.
Also in the projection by cohort component method these regional population pattern
should always be considered in assuming future .course and level of sex-age specific

migation rates.
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