
A C T U A R I A L  RESEARCH C L E A R I N G  HOUSE 
1 9 8 7  VOL. 2 

R. ~ y :  ~ ] J ~ J b ~ ,  Belson & Warren, Inc. 

S T ~  OF AC~ARI~ OPINION 
Statutory Ann,~l 8tstmm.~ of the 
M/m,atch Life Insurance ¢~mPanY 

~or the Year ~ck,~ December 311 1990 

X, Ernie D. Spread, am Vice President and ACtuary for  ~ h  Li fe Insurance 
Om.pany in the r,.ate of Dum/cile, and ~ • mm~oer of the American At.aden, of 
Actuaries and ~ its qualificatia~s to act as a Va/uatian Actuary. In a 
letter to the NAIC Valuation Actuary Bureau da=e~ July 4, 1990, I ~s 
~o~nte~ ~ the Board of Dir~ors of ~tch Life Insurance Company to 
write th/s Actuarial Opird~. A ~ of the ~ard's resolution, ~at~ July 4, 
1990, was enclosed with the letter. 

I have ~amined the actuarial ass~:Aons and actuarial .~thods used in 
d e t e ~  policy reserves and related actuarial items, as listed below, as 

in the Annual Statement of the c-~T~. ~y, as prepared for filing with 
state regulatory officials, as of Deo~mber 31, I%90. 

(i) Aggregate Reserve for Life Policies and C~tracts 1,235,346 
(Exhibit 8) 

(ii) ~ggregate Reserve for Accident and {lealth Policies 0 
(Exhibit 9) 

(iii) Net Deferred and t~collecte~ Premiums 0 
(Page 2, Line 17) 

(iv) Policy and Contract Claims - I.~ahillty End of 0 
O~rre~t Year Incurred by ~nr~porte~ {E~hi~i~ 11, 
Part I, LAne 3) 

I have ~i~erad the pr~i~laas of the C=~ny's In-force po l ic ies  and the 
relste~ a~inistrative expenses. I have ~i~ered any reinsurance sgreemants 
p e r t a i n i n g  to the pollcies, the l n t ~ r ~ t - c r s d i t L ~  p t t t l o ~ y ,  the 
~ m r a c t e r i e t i c s  of the ~ ' ~  maser, and the ~ t  po l i cy  e~,~ed by 
the Comply ms tJ~y ~gh~ a f fec t  f~u~e ~mr~nce and inve~m~nt cash .flo~ 

"under the po l i c ies  and ~ assets. I~ m u m J ~ l o n  ~ such tests  
and c ~ / a t ~ n s  a s  I ~mmi~er~ ~ to f o r e  t h e  ~ t n l ~  Btate~ below. 

~e u~Lt ~ L~ the cash f l o v  t e s t s  were ~ m a "gol~.<:oncern" basis 
for thoee oontract~ in force ~ the ~ l u ~ t i o n  date m~er ee~ i~ ten t  sets of 
assumptions with rma~a~le margins fo r  adverse  ~eviatic~m, fo r  ~ariou~ paths 
of future interest rates. Where ~r~riate, new c~nsi~eretions on lives 
covered at  the ~X~tio~ a~t~ were ~A~mr~l, ~ut ~o ~ IA~ wlre ~umed 
to be ~rad asc~pt f o r  t h e  ~ ~e~=r~ed  unit ~1:m. lqu~icular 
at~tinn ms gi,,~m to  t h o r  pro~i~l~r~ ar~ ~r~cterletlcs that might cause 
future insurance and investment cash flows to vary with c~mnges in  ~he level 
o f  p r ~ a l l L ' ~  L~'.ereat rates. 

In Other reepectm, my ~-a~;nati~ Inclu~ such review of  t h e  actuarial 
as~am~ti~ and mmth~, as well as ~h te~t~ of the a c t ~ r ~ L l  calculations, 
a s  I cons idered  n e c e ~ r y  under t h e  circuS. 
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Statement of Actuarial Opinion 

In making my examinat ion ,  I have r e l i e d  upon l i s t i n g s  an~ s u n d r i e s  of  
p o l i c i e s  in force  and o t h e r  amsociated data  prepared by E.Z. E a r n u ~ s ,  
Controller. I relied on the rated ~tment policy of the C~ny, 
including llmtings and l u ~ l ~ r i e s  of assets, as provided by Max M. Yield, (~ief 
Investment Officer of t.he Cu,pany. I performed no ~rification as to the 
accuzacy of t h e se  , ' ~ a .  

In my ~pini~, as of December 31, 1990: 

i. The policy ceserves and o'.he: actuarial items shown herein: 

(i> are computed in accordance with commonly accepted ~:tuarial 
6tanc~rds and cormistently applied and are fairly stated in 
accoldance with sound actuacia/ prlnciples. 

( i i )  a r e  based on &c tua r i a l  a s s u m ~ i o n s  which produce r e se rve s  a t  l e a s t  
as g.-e~t as those called for in any policy or contract provision as 
to reserve mas~s an~ method and are in accordance with all other 
policy or ~QT:ract  prm;isions. 

{iii) meet the requirements of the insurance laws of the State of 
n~micile. 

(iv) are computed on the basis of assumptions ¢ocmistent with those used 
in. computing the c o r r ~  itm,s in the Annual Statement of the 
Mim~tch Life Insurance ~ for the year ending Deem,bet 31, 
1989. 

{v} include provision for all actuarial reserves and related actuarial 
ltatu~mt items which ought to t~ u1~blls~ed. 

2. Tae anticipated ~ cash fl~4 azislng fn:m an allocatlon of assets 
to reserves an~ other lla~illti~, plus ar~:Icipated om~i4~rations 

to be recelve4 from the in-force policies mike good and sufficient 
provision, ~or~ to pruantl~ a~el~ed actuarial ~tan~ards of 
practice, for the anticipated cash flows required by ~-.t~actual 

- ~bligations and the related expenses  o f  t he  Oampany. 

~ s .  opL~t~n ~- qFd~ted ~ ¥  u requited by rur~u~e. ~ e  ~t~c~ of 
~ a n t ~ c ~ t ~  events ~ c j u e ~ t  to t ~  date of th is  opinion ~- ~ the 
SCOpe of the oplni~n. Ev~7~s o o c u r r ~  ~ l~:md:er 31, 1990 sr~ the date 
t h e  opin inn  u u  ~ n p l e t e d  l~ve  boen revievod fo r  m n t e r i a l i t y .  No event 
materially impacting this ~inlon has __,x~-_,_rred. The cash flow portion of this 
opinion should be viewed recogruzing that the Om~pany's future experience w~ll 
no t  m a c ' ~ y  f~c~ all t~ u~u~ions mind in t ~  cash £/x~ p r o > ~ . ~ o n .  

Zrnie D. ~rud, M.A.A.A. 

l~ruacy 15, 1991 
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LIFE INSURANCE O~MPAh'Y 
MIRORAhD~! ~ UNIVERSAL LIFE 

Projected ~cess interest credits were determined based upon current Cc~=~y 
practice. ~e credite~ r a t e  in each p r o ~ c t i o n  quarter is sst as the  
porr,.folio a ~ r ~ e  earnings rate for the previous quarter, net of investment 
expenses and provision for ~efaults, less 150 basis points, but nOt more than 
50 basis points different than the "~itlon rate" (~efine~ as the larger 
of the 2-~3ear rollin~ average of 5-y~r Treasury bond yields less 50 bas~s 
poln~s, or t~e current 5-yesr Treasury bo~ yield less 25 ~asis points). 

Policy. termi~tion~ from death were projected using the Company's current 
easumptio~s for  product  pr i c ing ,  tncruu;ed by 5% as a u r g i n  to  cover 
~easonable (k*viations from expected ssau~. ions.  ~t~ future ~prov~,ent of 
mo~Ll t~y  we~ ~ .  

The credited interest rate procedures resu/t in llttle differer~e between 
credited interest rates and __,2-_~,~-,~ itive interest rates. At the worst 
d i I f e r e n t i a l  of c r e d i t e ~  r a t e  being .50% l e s s  than  the  ccmpe t i t i ve  r a t e ,  an 
ex t r a  .50t  l a t h e  r a t e  wes s t u m P .  Po l i cy  loans  and p a r t i a l  wi thdrawals  a re  
i n s i g n i f i c a n t  and assumed to  be zero.  

Vainterence expenses of $35 per policy in force were assun~d, which i s  $2 pet 
policy higl~er than current experience. ~aintenance expenses were assumed to 
inflate at a rate equal to the current 3-year bona yield less 5%. Percentage 
of prlmi~ expenses were 5% for cumm/~sions and 2% for premi~ tax. 

Federal in~e taxes were assumed peyable  on g a i n s  from o~erations at a r a t e  
of 36.8%. C~edit m given  for negative taxes. 

After ~mul~ati0~ with the Cb/ef Investment Officer, the investment cash 
flows were projected as follows. ~e tlmir~ and en~mts of coupon income and 
maturities were pro j ec t e~  for the ~ecuritles he ld  on De~e~t~r 31, 1990 in 
~ort of the ~[~iver~a] L i f e  r ~ J ~ .  It ~S asst~e~ that tl'--~e s~curities 
~,.uld be held ~til Mturity or cad/. In the event of any ~ati~ cash 
fl~ws, funds were assumm~ to be borr~ at the  current 90-~ay r a t e  plus 
2.00%, 

~ flOwS, ~ine~ with th~ ~wura~ce ~h flows, are ~ first 
to pay in terest  an borro~e~ funds and tb~ t o  pay off any sbort-~en~ borrowed 

outstanding. Any net posltlve cash flow is Inve~rad esch quarter at 
t h e  new n~ney i n t e r e s t  r a t e  in  order  t o  m i n t a i n  the fo l lowing  d e s i r e d  mix of  
in-foroe ~ [in order of priority): 

5--¥ur  "A" k c d  
15-Year "A" Ikmd 5 ~ r s  50 

l~ere ~.rket interest rates were lass ~ average ~ rates on the bonds 
by at l u s t  200 besis points, i t  wes a s s ~  that the bonds would be called i f  
it were to the borrower's advantage to do so .  A 2% call prem~u~ i s  
~licable. It ~s a~u~ed that the borrower would have a 1.35% refinancing 
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t ~ 9 ~ G ~  LIFE ~ ~ l ~ ' ~  
AC~AR.IAL I'~ORAN[X~ FOR ~ LIFE 

Capital gains taxes were assu~,4 payable at a rate of 28~. Investment 
expenses were auss~ed to be an annual rate of .12%. Defaults for =A" rated 
bonds were assmne4 to be an annual rate of .17%. 

sCsa~os 

The Ipot curve of U.S. Treasury y i e l d s  U o f  Deoember 31, 1990 was 
establishL~. Projections were ,--de umder seven gK~marios of future yields. 
~ese projected U.S. Treasury yields are ma~arize4 in Exhibit 2 for yearly 
a ru~v~r~ar les  of the valuation da~.~. The ra:e~ ~ a t  i n t e r i ~  dates and 

" t years to -~turity ~re calculate~ a~ linear interpo~tions of the • nterme~za • 
g~en rates. U.S. Treasury yields were corr~er~ed to "A" ~ yields by 
assumi-g that the "A" bona yield equals the U.S. Treasury yield times a 
multiplier, plus a ~pread, a~ follows: 

~turity 90-{~y ~-~es r ~O-Yea r 20-Year 
M~it iplier ~ .024 1.053 1.049 1.058 
~read .50% .60% .75% .85% 

Brief descriptions of the seven scenarios are: 

Scenario 1: Rates rm~ain l e v e l  durlng the pro~ection period. 

2z Rates rise gradua//y for lO liners an~ then level off. 

3: Rates r i s e  gradually fo: 5 y~ars and then fall to the original 
l~ve_s. 

4: Ra:es rise sharply for i year and then level off. 

5: Rates fall gr,mmlly for 10 years and then level off. 

6: Rates fall gra~ually for 5 l~ars and then rise to their original 
level. 

Rates fall ~harply for I ~r ~n~ ~ level off. 

3 and 4, the yield curv~ Im~rts lad then return~ to its original 

7| 

In Sc~mri~ 
,m~,. 

~ OP RES01XS 

Total cub flows, including both insurance and investment ~ flows, and 
allowing for regiment of net positive cash fl(xm and bOrrowing to cove~ 
ne t  ~ti~ cash fl~, were pro~N~'tE1 t o  the  end of  a 2 0 - ~  period. 
- - r k e t  v a l u e  of ~ ,  b u e d  on t h e  u w ~ p t i o n  t h a t  l n ~ r ~  z ~ u  a f t e r  
date wou/d be fromn at the prewail~ zmte on thlt date, ms then o~re4 to 
p o l i c y  r e s e r v e s .  Although s i g n / f i c a n t  cash f l ~  u¢~er 0n /~e r sa l  L / fe  
c o n t r a c t s  extend beyond 20 y e a r s ,  the  r e s ~ l t a  ~ 20 years  a r e  not  U~clude4 
he re .  A l l  ~ a r i o s  covered in  t h i s  - - ~ r a n d u m  q ~ e r a t e d  h ighe r  p resen t  
va lues  of  mu-plus when extended beyond 20 ywrs. 
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M/$~[~.~ LIFE I~'URANCE CD~A~ 
AC~IAR/AL M E ~ 1 3 ~  FOR UhqVEREAL LIFE 

ASSETS INClUD[D IN THIS M~M3RAhDtR 

For the  purposes of  cash flow projections, invested ~ssets of $I,235,346 were 
allocated to su~9ort Universal Life reserves as of ~ r  31, 1990. A 
listing of these at~ets ~s provided ~y Max M. Yiel~, Chief Investment 
Officer. This listing includes par value, coupon and mturity date for each 
aecurlty, a~ ~ii as the book and ,~=ket values essi~ed to the security. 

I ~ d  not ve r i fy  the ca lcu la t ion  of these values or the record~ of s e c u r i t i e s  
he18 which formed the bas i s  for  these ca lcu la t ions .  This l i s t i n g  provided the 
~a~is for the projec~on~ of invesu.-ent income and asset maturities. The 
a s s e t s  are sum~riz~ ~iow: 

"A" Rate~ Bonds 

Statement Coupon Maturity Call Protection 
Value R~te D~te Until 

$63,620 9.25% 6/91 1/91 
85,856 9.25 6/92 1/92 

113,652 9.25 6/93 1/93 
151,330 9.25 6/94 1/94 
203,215 9.25 6/95 1/95 

8,030 9.75 6/99 1/90 
39,531 9.75 6100 1/91 
63,620 9.75 6/01 1/92 
85,239 9.75 6/02 1/93 

111,181 9.75 6/03 1/94 
142,682 9.75 6/04 1/95 
~67~389 9.75 6/05 1/96 

1,235,346 

PROJECrI~NO~~CA~F~DWS 

A ~i pzojection ~ pr~r~ of the Uni~rmal Life ~-,~racts in force as of 
~mber 31, 1#90. A ~ri~io, of the product a~ of the ~lons used 
fo r  pro~ectlam is given in Exhibit i. For each year of ~uBsue, the in-force 
ImmL'm~ ms mD~l~ into a aL~le cell. ~e initial model zwer~, prlmlums 
and face ammmt were valldat~ to ~ walues, muLle the characteristics of 
inch ~ 1  ¢~/1 would not necessar i ly  generate the same values as the 
aggregate of  a l l  ~l~ in-force 
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MISMA_nX~ LIFE ~ COMPANY 
MI:~RN4X~' FOR UNIVERE~ LIFE 

Projected excess in teres t  credi ts  were ~ter~Lned based upon current Company 
practice. ~e credited rate in each pro3ection qusrter is set as the 
portfolio average earnings rate for the previous qusi~cer, net of investment 
em~oenses and provision for defaults, lass 150 basis points, but not more than 
50 basis points different than the eo(zpetition rate" (defined as the larger 
of the 2-y~r tolling average of 5-~mr Treasury ~ yields less 50 basis 
points, or the Current 5-year Treasury bond yield less 25 k~sis points). 

Policy telminatic~s fro~ death were projected using the Company's current 
assumptior~ for product pricing, increased by 5% a~ a margin, to cover 
reasonable devistions from expected mm,ptions. ~ future Iu~rovement of 
moIT.a/ity ~s ~ .  

The credited i~terest rate procedures result in little difference betw~e~ 
credi ted in teres t  rates and competitive interest rates. At the worst 
d i f f e r e n t i a l  of  credited rate being .50t less than the competitive rate,  an 
extra .50t lapse rate was assu~. Policy loans and partial withdrawals are 
insignificant and assum~ to be zero. 

Maintlck~nce expenses of $35 per policy in force Were asaume~, which is $2 per 
policy higher than current experience. Maintenance ex1~msea ~re a s s ~ e d  to 
inflate at a rate eq~Ll to the current 3-year bon~ yield less 5%. Percentage 
of prem/u~ expenses were 5% for c(~mn~ssior~ ~ 2% for pre~/um tax. 

Federal income taxe~ were assun~d l,~ya~le on ga ins  fru~ operatior~ at a rare 
of 36.8%, Czedit was given for negative taxes. 

After cx~ultatic~ with the Chief ~ t  (~ficer, the investment cash 
flows were p r o ~ c t e d  as  foll~,s. ~be timing mn~ mounts of c ~  income en~ 
mturltlm were projecte~ for the Ncuritlas held on I~c~mber 31, 1990 ~n 
suppor t  of  t he  ~ n / v e r s a l  L i f e  r e s e r v e s .  I t  ~ s  ~ t h a t  t he se  l~uritie~ 
would be he ld  ~It£1 -mturity or cal/. In the event of any negative cash 
flo~, funds were assum~ to be borrow~ at the currer~ R)-~ay rate plus 
.2.00t. 

cash flows, ,-c-~ine~ with the ~n~uran~e cash flo~, are used first 
t o  pay i n t e r e s t  on borrowed funds and then t o  pay o f f  amy s ~ t t - . t e n ,  borrowed 

O u t ~ .  Any net poelti~ cash flow is J~vested each q~ar te r  a t  
t h e  new s~ney i n t e r e s t  r a t e  i n  order  t o  m i n t a i n  the  fo l lowing  d e s i r e d  mix of  
/ n - f o r c e  ~ (in o rde r  of  p r i o r i t y )  

Asse= Cal l  Protecticn t Total 
5-.Year "A" Bond 5 1~ars 50t 

15-YNr "A" Eor~ 5 ~S 50 

Where m r k e t  i n t e r e s t  r a t e s  were l e s s  then  average coupon r a t e s  on the  bond~ 
by at least 290 basis points, it was assumed that the bonds would be called if 
i t  were t o  the  bo r rower ' s  advantage t o  do so.  A 2t c a l l  p r s m i ~  i s  
appl~.abie. It was assum~ that the borrower ~ . t l d  have a 1.35t refinancing 
(:~. 
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F~I~ LIFE INSI]RANCE ~ANY 
ACTIIARIAL M~RQRA~D[R FOR UNIVERSAL LIFE 

Capital gair~ taxes were assc~ed payable at a rate of 28%. InvesLnent 
expenses were assu~d to be an annual rate of .12%. Defaults for "A" rated 
bonds ~re assumed to be an annual rate of .17%. 

S:D~uos 

T~e spot curve of U.S. Treasury yields as of December 31, 1990 ~as 
established. Projections were male under seven sc~'arios of future yields. 
Tt~se projected U.S. Treasury yields are summlrized in Exhibit 2 for yearly 
anniversaries of the valuation date. The rates assu~ed at interim dates and 
interllt~iate years to Iraturity ~re calculated as linear interpolation~ of the 
given rates. U.S. Treasury yields were converted to "A" bond yields by 
assu~ing that the *A" bond yield ~ the U.S. Treasury yiel~ ti~e5 a 
multiplier, plus a spread, as follows: 

Raturity 90-~....__~v .q-Yea r ~0-Yes r ~0-year 
Multiplier 1.024 1.033 1.049 1.058 
Spres~ .50% • 60% .75% .85% 

Brief c~scriptions of the seven scenarios are: 

Sc~mrio l: Rates r~ain level durirg the projection period. 

2: R~tes rise gradually for I0 years and then level off. 

3: Rates rise gradually for 5 years and then fall to the origuml 
levels .  

4: Rates r ise  sharply fo r  1 year and then level  o f f .  

5: Rates fall ~radually for 10 1~ars and then level off. 

6: l~te~ fall gradually for 5 years and then r i s e  tO their origin•/ 
lever .  

Rates fall skarply for I year and then level off. 

3 ~md 4, the yield curve inverts and then returns to its original 

"7: 

In So~arlom 

OF RESULTS 

Total cash flows, including both insurance and investmant cash flows, and 
allc~ug for reu~vesurent of net Ix~itive cub flows and borr~ing to cover 
rat NEjatlve cash flo~e~, ~re promoted to the g~d of • ~ r  period. The 
market value of assets, based ~ the assu~ptlon that interest rates after such 
date would be frozen at the prevailing rate ~ that date, 1~s then camp•red to 
policy reserves. Although significant cash flows under Universal Life 
contracts extend ~ 20 years, the results beyond 20 Fears are not included 
here. All mrios covere~ in this ammorandum g~erated higher present 
~11ueS of surplus when 1~tended t~yond 20 ~ a r s .  
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3. 

4. 

5.- 

6. 

7. 

8. 

Exhibit 1 

MIS~tT~ LIFE INSURANCE C[3M~A~ - ~ LIFE 
St~RAR~ OF F~DEL c~ SPECIFICAT20~5 A~D ~ 2 0 ~  

Product Specifications 

PI~. Policy Form U5-1981-90. Universal Life w~th level net amount at 

Taroet Pr~. Used ~ basis for first-Tear ~sions and surrender 
charges, annual pr~u~ per u~it. 

Issue ~ e  Target  P r e ~  
35 $8.00 

Expense Loads. 6% of premix, $36 per policy all years, assessed 
m~nthly. 

Surrender ~ar~es. 150% of t a r g e t  premium years i-5, ~rmsirg 15% of 
target prm~uum each year, to zero in y~ar 15. 

Cost of Insurance (3~roes. GUaranteed rates egua2 to 1958 (:SO age last 
blr~ck~y. C~zr~n~ rates per $1000 as of 12/31/90. 

A~tained Age 

35 
40 
45 
50 
55 

~terest Credited. 4~ guaranteed. 

¢~,rrent I n t e r e s t  C r e d / t i n q  S t r a t e g y .  

Annual 
Cost of Insurance 

81.58 
2.36 
3.16 
5.14 
6.99 

P o r t f o l i o  average ea rn ings  r a t e  fo r  
preViOUS q u a r t e r  l e s s  1 .50 t ,  no t  ~ r e  than  .50% d i f f e r e n t ,  f r ~  
• c o u p ~ i t i c c  r a t e ' .  {~c~.T~. i t i o n  ~ate i s  2arger of  ~ r  ~o l l ing  
a ~ r ~  o f  ~ - ~ u r  Treasu ry  bond y i e l d s  l m s  .SOt, o~ c u r r , n t  ~r~/sar 
Y[mJmry bond ¥2e2d l u s  . ~ t . )  

~ n v ~ t ~ e n t  ~cratec~y. P o s i t i v e  ne t  cash  f low inves ted  each qua r t e r  t o  
a a i n t a i n  d e s i r l d  m~x o f  i n - f o r c e  m u ~ c s  {in order of  p r iOz i ty ) :  

Asset ~ ~:)tal 

5-¥ea~ "A" Ibmd 50% 
1 5 - ¥ ~ r  CA" ka~d 50 
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Exhibit 1 
Page 2 

I. 

2. 

3. 

4. 

5. 

6. 

AIs~,tions 

Model Plan. Issue age 35, r o l e .  

Premiums. Target premium paid each ylar in fozce. ~uarte~ly mocle. 

withdrawals. No loans or partial withdrawals, exceFt for lapse. 

Lapse Rates. Base rates u follows: 

Policy Year i - 18% 
2 - 12 
3- 8 
4+- 5 

A~lition to base rates due to __~,pet~ ition rate (i') being higher than 
curr~t rate (i) - 200(i' - i) 2, e.g.: 

i '-i ~blit ional Lapse 

• 50~ .St 

;~rtality. A percentage of the 1965-70 Select & 01timate, Male table, as 
follows: 

Duration Peroentase 

1 621 
5 58 

I0 53 
15 49 
20 52 

~p4b~JeE. 

Hsintenance: 
K~nmi~ions: 
Premium Tax: 
I z~ la t i on :  

"/. t ~ e r a l  Xnccne Tax. 

$35 per policy 
St prm.iumE 
i~ prm~ium 
Maintenance expense inflated at rate equal to 3-~ear 
bond r a t e  l e s s  St. 

~ . ~  on mtatutory gain f ~  q~rmtions. 

/kt 
10/13/86 
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Exhibit 2 

M2SMATO4 LIFE D4SURANCEO~MPAN~ -UNIVERSAL LIFE 
Scenarios 

#1 - Level 
rmte 
12/31 90-1~y 3?Year lO--Year 20-Year 

1990 6.00t 6.60% 7.30t 7.40% 
1991 6.00 6.60 7.30 7.40 
]992 6.00 6.60 7.30 7.40 
1993 6.00 6.60 7.30 7.40 
1994 6.00 6.60 7.30 7.40 
1995 6.00 6.60 7.30 7.40 
1996 6.00 6.60 7.30 7.40 
1997 6.00 6.60 7.30 7.40 
1998 6.00 8.60 7.30 7.40 
1999 6.00 6.60 7.30 7.40 
2000* 6.00 6.60 7.30 7.40 

#2 - Sl~upand Level 
~te 
~?J31 ~--~y ~-¥Mr ;0*Year ~O-¥ear 

1990 6.00t 6.60% 7.30% 7.40% 
1991 6.70 7.40 8.20 8.30 
1992 7.40 8.10 9.00 8.10 
1993 8.10 8.90 9.90 10.00 
1994 8.80 9.60 10.70 10.80 
1995 9.50 10.40 11.60 11.70 
1996 10.20 11.20 12.40 12.50 
1997 10.90 12.00 13.30 13.40 
1998 11.60 12.70 14.10 14.20 
1999 12.30 13.50 15.00 15.20 
2000+ 13.00 14.20 15.80 16.00 

#3 -up, Then 
l:~te 

125'31 ~M>-I~y 3-Year ~0-¥ear 20-Y~ar 

1990 6.00% 6.60% 7.30% 7.40~ 
1991 7.10 7.70 8.60 8.70 
1992 8.10 8.90 9.90 10.00 
1993 10.60 10.60 11.20 12.20 
1994 13.80 12.40 12.50 12.40 
1995 16.60 14.20 13.80 13.50 
1996 13.80 12.40 12.50 ~2.40 
1997 10.60 10.60 11.20 11.20 
1998 8.10 8.90 9.90 10.00 
1999 7.10 7.70 8.60 8.70 
2000+ 6.00 6.60 7.30 7.40 

#4 - Sharp Dp, then Level 
r~te 
12/31 90--Z~V ~-¥ear 10-¥ur 20-Year 

1990 6.00% 6.60% 7.30% 7.40% 
1991 11.70 10.50 10.60 10.50 
1992 12.70 10.90 10.60 10.40 
1993 12.70 10.90 10.60 10.40 
1994 11.70 10.50 i0.60 10.50 
1995 8.70 9.50 10.60 10.70 
1996 8.70 9.50 10.60 10.70 
1997 8.70 D.50 10.60 10.70 
22)98 8.70 9.50 10.60 10.70 
1999 8.70 9.50 10.60 10.70 
2000+ 8.70 9.50 10.60 10.70 

t5 - Slow Down t then Level 
r~te 

12/31 R)--~v B-Year 10--Year 20-Year 

1990 6.00t 6.60% 7.30t 7.40t 
1992 5.70 6.30 7.00 7.10 
1992 5.50 6.00 6.70 6.80 
1.993 5.20 5.80 6.40 6.50 
1~4  $.00 5.50 6.10 i . 2 0  
1995 4 .80  5.20 5 .80  5 .90  
1996 4.50 5.00 5.50 5.60 
1997 4.30 4.70 5.20 5.30 
1998 4.00 4.40 4.90 4.g0 
1999 3,80 4,20 4.60 4.60 
2000+ 3.50 3.90 4.30 4.30 

~te 
12/31 R)--~y ~ - ~ m r  lO--T...r 20 -Y~r  

G.O01 6.401 7 .30 t  7.40% 
1991 5.80 6.10 6.80 8.9(3 
19g2 5.20 5.70 6.30 6.40 
1993 4.80 5.20 5.80 5.90  
1994 4.30 4.80 5.50 5.40 
1995 3.90 4.30 4 .80 4 .80  
1996 4.30 4.80 5.30 - 5 .40 
199'7 4.80 5.20 5.80 5.g0 
1998 5.20 5 .70 8 .30 6 .40 
1999 5.60 6.30 6.80 6.90 
2000+ 6.00 8.60 7.30 7.40 
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17 - E~arp Downf then Level 
nmte 

12/31 90-~y 3-Year ~O-¥ear 20-Year 

1990 6.00% 6.60% 7.30% 7.40~ 
1991 4.50 5.00 5.50 5.60 
1992 4.50 5.00 5.50 5.60 
1993 4.50 5.00 5.50 5.60 
1994 4.50 5.00 5.50 5.60 
1995 4.50 5.00 5.50 5.60 
1996 4.50 5.00 5.50 5.60 
1997 4.50 5.00 5.50 5.60 
1998 4.50 5.00 5.50 5.60 
1999 4.50 5.00 5.50 5.60 
2000+ 4.50 5.00 5.50 5.60 

10/13/86 
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