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Letter from Milliman CEO Pat Grannan
“Risk management” is a term that is used so often in business circles to mean such different 
things, you frequently need to ask what the speaker has in mind. I’ll offer some of the subjects 
discussed in this issue of Insight as examples of specifi c and widely different ways in which Milliman 
consultants are helping consumers and businesses manage some of their most pressing risks. 

Market Risk  The retirement funding crisis has become a staple of the evening news, and 
this summer Congress passed the Pension Protection Act. While the full implications of this 
legislation may not be known for years, it seems likely that defi ned benefi t pensions will 
 continue to become fewer and farther between, replaced by 401(k)s and other defi ned contri-
bution plans. This trend predates the recent legislation, which is why many of our consultants 
have been looking for ways to improve defi ned contribution plans. By taking guarantee prin-
ciples that have been used in the life insurance industry and applying them to 401(k)s in the 
form of guaranteed withdrawal balances, our consultants have found a way for tomorrow’s 
retiree to rest easier, even in the event of sustained market downturn. 

Health Risk  Then there’s the ever-growing cost of healthcare. In this issue we target a 
major source of medical and fi nancial risks—chronic conditions like diabetes, Alzheimer’s, and 
heart and lung disease. Professionals at Milliman Care Guidelines have applied evidence-based 
care to the treatment of these conditions, resulting in increased wellness and reduced expense. 

Credit Risk  Finally, there’s a risk that touches the lives of millions of homeowners. 
Lenders have tried to keep the mortgage market booming, even as interest rates and other 
macroeconomic factors have remained volatile. In the process, they and mortgage insurers 
have become exposed to unusually high credit risk. We’re hoping that better awareness of the 
real (and sobering) risks involved can help prevent a crash.

We live in a risky time, but that doesn’t mean we have to resign ourselves to uncertainty. 
Most risks can be managed if we approach them with creativity and analytic aptitude. If you’d 
like to contribute to this discussion, or suggest topics for an upcoming issue, please don’t 
hesitate to contact us at insightmagazine@milliman.com. 

P AT R I C K  G R A N N A N
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B Y  T H E  N U M B E R S . . .

King of the Road Rage On	average,	a	US	commuter	in	an	urban	area	loses	about	four	
minutes	and	$1.17	a	day	to	traffic.	That	may	not	seem	like	much,	but	it	adds	up.	As	of	�003,	
Los	Angeles	remained	far	and	away	the	US	city	with	the	most	congested	freeways,	causing	
6�3,796,000	person-hours	of	delay	(that	is	71,�10	person-years,	by	the	way)	and	costing	
more	than	$10.7	billion	in	fuel	and	delay	costs	annually.	The	nearest	contender	is	New	York-
Newark	with	a	mere	404,480,000	person-hours	of	delay	and	$6.8	billion	wasted.4

Only $226,400 for a Kidney? Medical	
science	 can	 do	 wonders	 these	 days,	 but	
wonders	 don’t	 come	 cheap,	 as	 Milliman’s	
�006	US	Organ	and	Tissue	Transplant	Cost	
Estimates	paper	shows.	Based	on	first-year	
billed	charges	(including	procurement,	hos-
pital	stay,	physician	fees,	evaluation,	follow-up,	
and	ongoing	immune-suppressing	drugs),	a	
heart	transplant	costs	$507,400.	The	prici-
est	single	organ	to	transplant	is	the	intestine,	
at	an	estimated	$904,600;	 the	majority	of	
that	cost,	$615,300,	is	due	to	a	longer	hos-
pital	stay.	The	most	expensive	procedure	is	
the	 liver-intestine	 multi-organ	 transplant	 at	
$943,700.	Most	commonly	transplanted	tis-
sues	or	organs	include	the	cornea	(a	relative	
bargain	at	$�1,500),	the	kidney	($��6,400),	
and	bone	marrow	($�30,100	to	$533,800,	
depending	on	the	type	of	procedure).�

You’re Only as Old as the Survey Says You Are A	survey	 fielded	by	MetLife	 and	
Zogby	International	asks	Americans,	“How	old	is	old?”	The	most	common	answer	is	that	
71	to	80	years	is	“old.”	The	study	found	that	certain	groups	have	a	lower	“oldness”	thresh-
old	than	others:	men,	unmarried	people,	and	those	under	30	tend	to	select	a	younger	age	
as	“old.”	The	survey	also	asked	people	what	age	they	wish	they	were.	A	third	of	respon-
dents	wish	they	were	between	�1	and	30.	Those	18	to	�9	years	of	age	are	most	likely	to	
be	satisfied	with	their	current	age.1	

Aces Wild Scoring	a	hole	in	one	is	certainly	not	common,	but	not	quite	so	rare	as	it	might	
seem,	either.	According	to	Golf Digest,3	the	odds	of	an	amateur	getting	an	ace	are	1�,700	
to	one;	for	a	tour	pro,	3,700	to	one.	(For	some	context,	when	we	went	to	press,	the	last	time	
an	amateur	had	collected	such	a	hole-in-one	prize	was	Aug.	�,	�006.)	Taking	into	account	
the	number	of	days	and	players	 in	a	 typical	amateur	 tournament,	 the	odds	of	someone	
	making	a	hole	in	one	are	roughly	one	in	30;	on	a	four-day	PGA	event,	about	one	in	three.	
The	real	rarity	is	the	double	eagle—three	under	par.	From	1983	to	�003,	pros	made	an	
average	of	30.05	aces	per	year	on	the	PGA	tour,	but	only	�.67	double	eagles.
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Wired and Fired Spending	a	little	idle	time	on	the	Internet	at	work?	Watch	where	you	
surf.	 A	 �005	 survey	 of	 5�6	 US	 companies	 undertaken	 by	 the	 American	 Management	
Association	and	the	ePolicy	Institute	shows	that	76%	of	companies	monitor	which	Web	
sites	their	employees	visit.	More	than	half	save	and	review	e-mail	messages.	Your	boss	
might	mean	business:	�6%	have	fired	employees	for	misusing	the	Internet.	But	don’t	say	
they	didn’t	warn	you—89%	of	companies	that	monitor	Web	usage	notify	their	employees	
of	the	surveillance.9

2.57 Is the Loneliest Number Americans	
appear	to	be	getting	lonelier,	according	to	
the	�005	Families	and	Living	Arrangements	
survey	conducted	by	the	US	Census	Bureau.	
From	 1970	 to	 �005,	 average	 household	
size	decreased	from	3.14	persons	to	�.57.	
During	that	same	time	period,	the	number	
of	 households	 consisting	 of	 one	 person	
living	alone	increased	from	17%	to	�6%.	
Americans	 are	 also	 embarking	 on	 first	
marriages	significantly	later	than	they	used	
to.	The	average	age	of	marriage	for	men	in	
1980	 was	 �3.�	 years;	 for	 women,	 �0.8	
years.	In	�005,	those	averages	were	�7.1	
years	for	men	and	�5.8	years	for	women.8	

In It for the Long Term Everyone	talks	
about	 the	 potential	 for	 a	 retirement	 sav-
ings	 crisis,	 but	 less-discussed	 are	 the	
challenges	 of	 paying	 for	 long-term	 care.	
Forty-three	 percent	 of	 people	 will	 need	
some	long-term	care,	while	9%	will	spend	
five	or	more	years	in	a	long-term	care	facility	
of	some	kind.6	Such	care	is	expensive.	The	
US	 average	 is	 $6�,53�	 annually	 for	 a	
semiprivate	room	in	a	nursing	home,	with	
a	 private	 room	 coming	 in	 at	 $70,91�.7	

The	average	annual	cost	 for	assisted	 liv-
ing	 facilities	 grew	 6.7%	 from	 �005	 to	
�006.	 Medicare	 does	 not	 help	 pay	 for	
long-term	 care,	 while	 Medicaid	 requires	
users	to	spend	down	their	assets	to	nearly	
nothing	before	it	will	foot	the	bill.

All Countries Great and Small Since	1950,	the	world’s	three	most	populous	countries	
have	been	China,	 India,	and	 the	United	States,	 in	 that	order.	The	US	Census	Bureau’s	
International Data Base	predicts	that	India	will	grow	more	rapidly	than	China	and	in	�050	
will	 have	 a	 population	 of	 1,601,004,57�,	 followed	 by	 China	 (1,4�4,161,948)	 and	 the	
United	States	(4�0,080,587).	The	bottom	spot	varies	a	bit	more,	although	it	tends	to	be	
occupied	by	island	nations.	In	1950,	it	was	Nauru	(in	the	Micronesian	South	Pacific,	pop.	
3,43�);	in	�000,	Montserrat	(in	the	Lesser	Antilles,	pop.	6,409);	and	in	�050,	if	the	Bureau	
gets	it	right,	it	will	be	Saint	Pierre	and	Miquelon	(the	last	remnant	of	New	France,	off	the	
eastern	coast	of	Canada;	projected	pop.	6,355).5	

Got some facts or figures you’d like  

to share with us? Write us at  

insightmagazine@milliman.com.
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hybrid is known as a 401(k) guarantee—a guaranteed withdrawal 
balance that allows investors to take withdrawals over a period 
of time from a guaranteed balance. This unique plan feature 
provides for an ongoing stream of stable benefi t payments 
upon retirement, regardless of market performance. Account 
holders retain the growth potential of a diversifi ed portfolio, 
and the ability to make regular withdrawals is protected against 
market downturns. 
 Financial institutions offering such guarantees are basi-
cally providing insurance against sustained market declines. An 

long-term goal of maintaining a certain standard of living 
through the end of their lives. A signifi cant, sustained decline in 
the stock market can quickly alter those expectations. 
 Currently, 401(k) plan participants can invest in funds that 
range from low risk (such as guaranteed interest contracts and 
bonds) to balanced funds to a broad range of higher-risk equity 
funds. These investments can be combined to create portfolios with 
different levels of risk. Many participants struggle over tough ques-
tions: Do I invest more in equities for their upside potential—and 
take on the risk of a market downturn? Or do I invest conserva-
tively to avoid losses—and miss out on market gains? 
 But what if you could do both? Nestegg and others like him 
will soon be able to combine the security of a long-term guar-
antee with the higher upside potential of an equity vehicle. This 

James Nestegg faces a quandary. At 50 years of age, he has accumulated a little more than 
$200,000 as a semi-regular contributor to ABC Corp’s 401(k) plan—a total he feels is respect-
able, though not suffi cient to meet his long-term needs. He knows he’s probably 15 years 
from retirement, and he’d like to use that time to grow his account. Yet he doesn’t want to 
imperil the money he’s already put away by being overly aggressive. How does he build on 
what he’s got without risking it all? Equally frightening is the possibility that he won’t have 
enough. What is he supposed to do to ensure that he won’t outlive his savings?
 Nestegg’s concerns mirror those of pre-retirees all over the country. Since just 21% of 
American workers have access to a corporate pension plan, most people must address these 
issues on their own.1 People saving for retirement build up a substantial sum of money with the 

 1 “ National Compensation Survey: Employee Benefi ts in Private Industry in the United States, 
March 2005,” Summary 05-01, US Department of Labor, US Bureau of Labor Statistics, 
August 2005. 

L I F E  A F T E R
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insurance company provides the guarantee, purchasing hedges 
in the capital markets to provide this protection. 
 Guaranteed retirement products are already prevalent in 
the $1.4 trillion2 variable annuity market. The same principles 
that underlie these products can be applied to 401(k) plans, not 
to mention 403(b)s, 457s, and IRAs—the vehicles that make 
up most of the $14.5 trillion national retirement savings pool.3

 The implications of a 401(k) guarantee are signifi cant for 
the various stakeholders associated with 401(k)s, a roll call that 

includes plan sponsors, corporate executives, and, most importantly, 
plan participants. 

On Guarantees

A 401(k) guarantee provides a “fl oor” under the total amount 
that a participant can withdraw from the 401(k) account. This 
protects against severe market declines while still allowing the 
participant to receive upside gains. The guaranteed withdrawal 
balance increases each time a deposit is made. 
 The “ratchet” is a key aspect of the 401(k) guarantee. With 
an annual ratchet, the guaranteed withdrawal balance will 
increase to the current account value once per year—thereby 
capturing any increase in account value due to market gains. 
On the other hand, if the account value drops below the guar-
anteed withdrawal balance due to market losses, the guaranteed 
withdrawal balance remains unchanged. 
 To provide these benefi ts, guarantee providers must hedge 
their exposure to declines in the stock market. A hedge, which is 
a fi nancial instrument whose value goes up as the stock market 

2 “ Research Fundamentals: The US Retirement Market, 2005,” 
Investment Company Institute, July 2006, Vol. 15. No. 5, www.ici.org. 

3   Ibid.

Do I invest more in equities for their upside 
potential—and take on the risk of a market 
downturn? Or do I invest conservatively to 
avoid losses—and miss out on market gains? 

 50    $ 200,000  $ 200,000  

 51 $  6,000 $ 10,000  $ 216,000 $ 216,000 5.00%

 52 $  6,000 $ -5,000 $ 217,000 $ 222,000 -2.25%

 53 $  6,000 $ -22,300 $ 200,700 $ 228,000 -10.00%

 54 $  6,000 $ -20,670 $ 186,030 $ 234,000 -10.00%

 55 $  6,000 $ 13,442 $ 205,472 $ 240,000 7.00%

 56 $  6,000 $ 14,803 $ 226,275 $ 246,000 7.00%

 57 $  6,000 $ 16,259 $ 248,534 $ 252,000 7.00% 

 58 $  6,000 $ 50,907 $ 305,441 $ 305,441 20.00%

 59 $  6,000 $ 21,801 $ 333,242 $ 333,242 7.00%

 60 $  6,000 $ 23,747 $ 362,989 $ 362,989 7.00%

 61 $  6,000 $ -73,798 $ 295,191 $ 368,989 -20.00%

 62 $  6,000 $ -60,238 $ 240,953 $ 374,989 -20.00%

 63 $  6,000 $            0 $ 246,953 $ 380,989 0.00%

 64 $  6,000 $ 17,707 $ 270,660 $ 386,989 7.00%

 65 $  6,000 $ 19,366 $ 296,026 $ 392,989 7.00%

C O M P A R I S O N  O F  4 0 1 ( k )  A C C O U N T  V A L U E  A N D  G U A R A N T E E D  B A L A N C E

 Age Deposits Investment Income Account Value Guaranteed Balance Investment Return
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There is no help on the immediate horizon, with healthcare costs 
continuing to climb. 
 These dynamics are beyond Sally’s control. Senior man-
agement has tried to help, but costs must be cut and benefi ts 
retained. Sally needs to fi nd a way to make this work. Her bosses 
seem to expect her to pull something new out of her hat—while 
simultaneously cutting costs. 
 Then one day, Sally Sponsor has lunch with a peer from 
another company that has faced similar challenges. She learns 
that they are taking a new approach to their retirement ben-
efi ts—with a 401(k) guarantee. “The best thing about it is that 
there is no additional cost to the company,” says the friend.
 Sally recognizes this is true—and sees an added benefi t. 
She knows that the people in senior management are serious 
investors with very large 401(k) accounts. Several of them are 
within 10 years of retirement and would love to see their own 
retirement savings protected from a signifi cant market down-
turn. It would be a huge win for Sally to introduce a 401(k) 
guarantee to ABC, since it would benefi t both the rank and fi le 
and the people who sign her paycheck.
 So Sally brings the idea to her boss, ABC’s chief fi nancial 
offi cer, Fiona Fiducia. Fiona recognizes how a 401(k) guarantee 
might improve her own retirement package, but that consideration 

goes down, provides protection similar to a fi re insurance policy on 
a home. Major market declines, like fi res, are relatively unlikely 
events, but if they happen to someone who is unprepared they 
can be fi nancially devastating. Hedging a retirement account 
provides protection against catastrophe.
 Guarantees such as these are already sold on a retail basis to 
millions of people saving for retirement. Taken collectively, they 
represent a large pool of market risk. That risk is aggregated by an 
insurance company and hedged on a wholesale basis. Insurance 
companies benefi t from an economy of scale by conducting this 
activity in the aggregate. Insurers manage a large portfolio of 
futures, options, and swaps for the benefi t of millions of indi-
vidual accounts. The individual investors don’t have to think 
about all this—they simply rest assured that their investments 
are protected. 

The Plan Sponsor Perspective

Just down the hall from James Nestegg, Sally Sponsor has a 
problem of her own. As ABC’s Director of Human Resources 
(HR), she is responsible for administering her company’s ben-
efi t package. Recently, her job has not been much fun. Last 
year the company decided to freeze its pension plan, the lat-
est in a series of cutbacks that have tried employees’ patience. 



8

The payout is similar to an annuity, but it 
is markedly different in two important ways. 
First, Nestegg retains control over how he 
invests his assets; second, he benefi ts from 
any positive market performance.

is secondary to the value that such a plan enhancement could 
add for the company at large. As a member of ABC’s board, 
Fiona knows that fi duciary scrutiny is at an all-time high. She 
has been worried about how the benefi t decisions that are made 
today will impact ABC Corp tomorrow. A 401(k) guarantee is 
a good way to protect employees’ retirement savings, thereby 
exercising her role as a corporate fi duciary. And the 401(k) 
guarantee not only makes investment sense, but also has the 
potential of boosting plan participation. Finally, the guarantee 
is paid for not by the company as a whole but by those employ-
ees who elect to participate. With Sally’s help, Fiona takes the 
idea to the Board for consideration. 

Electing the Guarantee

Assuming ABC decides to install a 401(k) guarantee, what does 
this mean for James Nestegg?
 As it turns out, the process is pretty straightforward. By 
electing a benefi t guarantee on his 401(k), all of the money in his 
account is included in the guarantee except for any assets he has 
in the ABC Company Stock Fund (since this is a single security, 
it cannot be included in the guarantee). The only requirement 
for the remaining assets is that Nestegg cannot have more than 
a maximum percentage of his account invested in equity funds, 
typically in the 60% to 70% range. Guarantees require a rea-
sonable level of portfolio diversifi cation, similar to the approach 
used for decades by defi ned benefi t plans. Finally, Nestegg must 
indicate whether he would like to begin taking guaranteed with-
drawals within the next 10 years. Since Nestegg is 15 years from 
retirement, he selects a guarantee with withdrawals beginning 
anytime after a 10-year waiting period. That’s it. The online 
interactive modeling tool tells him the price of his guarantee. 
 Nestegg pays an annual fee for his guarantee, typically 
between 50 and 90 basis points (0.50% - 0.90%) of his account 
balance. Annual fees from account holders are used by the guar-
antee provider to cover the cost of hedging the market risk, and 
to pay required administrative expenses. Once Nestegg elects a 
401(k) guarantee, his guaranteed withdrawal balance helps him 
maintain peace of mind during market downturns. In addition, 

he will see his guaranteed withdrawal balance side-by-side with 
his current account value on his 401(k) statements. 
 Nestegg has $200,000 in his 401(k), which means he starts 
with a guaranteed withdrawal balance of $200,000. As he makes 
contributions, the guaranteed withdrawal balance grows along-
side his account balance. Each year, if his account experiences 
positive earnings, that increase ratchets the guaranteed bal-
ance upward. In Nestegg’s fi rst year, he deposits $6,000 and he 
earns $10,000 in investment returns. With his annual ratchet, 
his guaranteed withdrawal balance increases to $216,000. In 
his second year, he deposits $6,000 and he loses $5,000 due 
to a market downturn. His account value is now $217,000. 
However, his guaranteed withdrawal balance is $222,000. The 
guaranteed withdrawal balance increases with his deposits, and 
is unaffected by the market downturn (see table on page 6 and 
graph on page 7 for an example of how this works).
 It is important to note that the guaranteed withdrawal bal-
ance can only be used for a stream of withdrawals— typically 
upon retirement. It cannot be taken as a lump sum. In Nestegg’s 
case, at age 65 he can take annual guaranteed withdrawals up 
to 8% of the guaranteed withdrawal balance. He can take 
these withdrawals regardless of the actual performance of the 
account. The guaranteed withdrawal balance is reduced, dol-
lar-for-dollar, upon each withdrawal. Withdrawals continue 
until the guaranteed withdrawal balance is exhausted. Once 
the guaranteed withdrawal balance is exhausted, any remaining 
account value (due to positive earnings) is Nestegg’s to use as 
he pleases. 
 As an alternative, Nestegg can elect to receive lifetime with-
drawals. The lifetime withdrawal amount is calculated based 
on his personal circumstances upon retirement. The lifetime 
withdrawal amount can be based on a single life or a joint-and-
survivor calculation. 
 The annual withdrawal that is available will be defi ned 
as one of the key components of the 401(k) guarantee. (If 
the participant needed to take a lump distribution, he could 
do so with his current account balance—not his guaranteed 
withdrawal balance.)
 At the end of 15 years, Nestegg has accumulated almost 
$400,000 in his guaranteed withdrawal balance, but a down-
turn in the market has driven his account balance down to 
$296,000. While he can continue to work if he wants to, he 
has security in knowing that, at a minimum, he will be able to 
withdraw $400,000 from his 401(k) over time.
 With a guaranteed withdrawal balance, Nestegg can retire 
on schedule. His plans are not disrupted by the market decline. 
He decides to do just that, effectively ending the accumulation 
period and entering the payout period.
 The payout is similar to an annuity, but it is markedly dif-
ferent in two important ways. First, Nestegg retains control over 
how he invests his assets; second, he benefi ts from any positive 
market performance.
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Given these choices, Nestegg elects to receive a 6% lifetime 
guarantee. With this structure, Nestegg can withdraw at least 
$24,000 per year for the rest of his life. Also, he can still ben-
efi t from strong market performance, where positive earnings 
can increase his withdrawable amount. The annual ratchet 
continues to lock in new gains throughout the payout period. 
Meanwhile, the guarantee protects his ability to take withdraw-
als even during market downturns, and it protects him from 
running out of money due to longevity risk.

*  *  *
The guarantee changes the way James Nestegg thinks about his 
retirement. In an environment marked by deep uncertainty, 
there is comfort to be found in signifi cantly reduced market 
risk. In time, this type of guarantee may become the standard 
for how people protect their retirement investments.
 The benefi ts of 401(k) guarantees extend throughout an organ-
ization. Plan administrators like Sally Sponsor will see increased 
employee interest in their company’s 401(k) plan. With a 401(k) 

guarantee in place, confused investors can fi nd the confi dence to 
get more involved in their retirement savings. Human Resources 
earns a feather in its cap for installing an affordable solution that 
can benefi t employees from the mailroom to the boardroom.
 And it’s not just private enterprise that stands to gain. Just as 
Fiona Fiducia recognizes the value of guarantees for her organiza-
tion, so too will government and other fi nance offi cers who oversee 
457s, 403(b)s, and other defi ned contribution plans, a savings 
pool that totals over $3.7 trillion.4 The benefi t guarantee concept 
could also apply to the additional $3.7 trillion IRA market.5 
 Guaranteeing a withdrawal balance within a retirement 
savings plan is a way to learn from yesterday’s market volatil-
ity. As an aging workforce contemplates a changing retirement 
paradigm—one that pundits seem to agree provides less of a 
safety net—guarantees offer a new, economically feasible way 
to deliver the retirement security that employers and employees 
all hope for. M
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Guarantee Network (RGN). He works with 401(k) plan spon-
sors and plan administrators to analyze, implement, and manage 
401(k) guarantees. Dan has more than 20 years of experience in 
401(k) plan consulting and administration.

K E N  M U N G A N  heads Milliman’s Financial Risk Management 
Practice (FRM), which includes offices in Chicago, London, 
Amsterdam, Sydney, and Tokyo. FRM offers strategic consulting 
and a risk management tool, MG-Hedge, which hedges more than 
$500 billion in assets.

4 “ Research Fundamentals: The US Retirement Market, 2005,” 
Investment Company Institute, July 2006, Vol. 15. No. 5, www.ici.org. 

5   Ibid.

In an environment marked by deep 
uncertainty, there is comfort to be found 
in signifi cantly reduced market risk. 
In time, this type of guarantee may become 
the standard for how people protect their 
retirement investments.

Retirement guarantees are already prevalent in the $1.4 trillion 
variable annuity (VA) market. VAs offer guarantees that pro-
tect account holders from severe, sustained market declines. 
Most popular is the Guaranteed Minimum Withdrawal Benefi t 
(GMWB), which provides a guaranteed amount that can be 
withdrawn each year, regardless of market performance. 
 GMWBs and other types of VA guarantee use put 
options, which provide a payout when the stock market 
declines, to create a fl oor of protection for the account holder. 
In the same way that Wall Street investment banks manage 
their options portfolios, life insurance companies have imple-
mented programs to value and hedge their VA guarantees.

Established Territory:
Variable Annuities With Guarantees

How Does This Guarantee 
Compare to Other 401(k) Guarantee Products?

Several other fi rms (mostly insurance companies) have 
introduced products intended to provide guarantees within 
401(k) plans. Most of these offerings are variations on the 
concept of investing in group variable (or fi xed) annuities 
within the 401(k) plan. This approach tends to be limiting 
with regard to investment offerings and infl exible in how a 
participant can manage his or her account. 
 The 401(k) guarantee described in this article allows 
participants to insure their entire 401(k) account and does not 
require embedding annuities in the company’s 401(k) plan. 
This approach is more fl exible than existing insurance prod-
ucts, which offer only a single guaranteed investment choice.
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The housing market boom of recent years has given rise to a couple of strange economic  bed- 
    fellows: fi scal pragmatism on the part of buyers looking for affordable fi nancing options, 
and marketing ingenuity on the part of lenders looking to extend the run on a good thing. For a 
while, low interest rates alone drove an affordability factor that put home ownership, or upgrades 
to a bigger or better home, within the reach of many more consumers than otherwise would have 
been able to make purchases. As home price appreciation escalated in many areas—putting up a 
potential obstacle to purchases—lenders, capitalizing on demand and market opportunities, 
developed new and sometimes exotic types of mortgage products that enabled buyers to keep 
their dreams alive and the market afi re. Leading the way were offerings such as ARMs (adjustable- 
rate mortgages) and IOs (interest-only loans). Their monikers sum up their appeal.

W H AT  H A P P E N S  W H E N  C R E D I T  R I S K S

C O M E  H O M E  T O  R O O S T ?
B Y  M I C H A E L  S C H M I T Z ,  F C A S ,  M A A A , 

A N D  K Y L E  M R O T E K ,  F C A S ,  M A A A

The concern now is that as interest rates trend upward, the 
industry’s “risk discipline” has been muted by a seemingly myo-
pic focus on short-term gains, given the recent surges in home 
prices. Many people still don’t believe there is high risk in the 
housing market, while many others believe they have to track 
with the market regardless of the risk involved. Nevertheless, a 
growing amount of statistical evidence and analysis by indus-
try observers and advisors indicates that there is a signifi cant 
level of risk associated with many of the newer loans—risk for 
homeowners and for those who underwrite or insure mortgages. 
And for numerous banks and insurance companies, that risk is 
compounded by the fact that individual mortgages are highly 
correlated in a manner unlike traditional insurance risks. Thus, 

the volatility of defaults can be signifi cant, resulting in large 
swings as economic tides raise—and lower—all boats.
 Consider this closer look at several key drivers of the cur-
rent risk levels: 

Home Price Appreciation

House prices have been rising at unprecedented rates in recent 
years, well in excess of infl ation rates (see graph on page 12). 
 The upshot is that housing is generally less affordable—
across virtually all US regions. The strong home price increases 
have fueled a signifi cant upsurge in second home and investor 
purchases. Such leveraged investment in housing where multiple 
properties are owned by individuals with large debt burdens has 
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1 Noelle Knox, “Second Homes 40% of Market—Highest Level Ever Helps Drive Up Prices,” 
USA Today, April 5, 2006, Page 1A, www.usatoday.com/printedition/news/20060405/
1a_lede05.art.htm.

led to still higher prices, resulting in a kind of feedback loop. 
Forty percent of home purchases in 2005 were second homes, 
28% of which were investment properties and 12% of which 
were vacation properties.1 Softness in the housing market could 
become contagious if such leveraged investments in housing 
were to unwind through forced sales or foreclosures. 
 Further exacerbating the affordability issue is the fact that 
the ratio of house price to buyer income is alarmingly higher in 
recent years, most notably since 2000 (see graph on page 13).
 In addition, the total fi nancial-obligation “package” of 
home ownership, including mortgage payment, property taxes, 
and homeowner’s insurance premium, has increased dramati-
cally over the past six years.
 The tremendous growth of second lien mortgages such as 
home equity loans and lines of credit has also contributed to 
homeowners’ debt burden. These loans sit atop the borrower’s 
fi rst mortgage and further erode the borrowers’ equity cushion 
and substantially increase the risk of borrower default. More 
than 40% of fi rst mortgages originated in fourth quarter 2005 
were accompanied by a second mortgage, according to SMR 
Research, compared to less than 15% in 2001.
 This is a particular concern in the private mortgage insur-
ance industry, which consists of seven companies that insure 
home mortgages, mostly on what is known as high loan-to-value 

(LTV) ratios, or loans with little to no equity. But it’s also a growing 
concern among lenders, who increasingly are holding some of 
these loans on their own balance sheets or have a stake in the 
reinsurance of the loan. What insurers and lenders have in com-
mon in this dynamic market is the need to constantly evaluate 
and manage their credit risks.
 Still others warn of the day when home prices start to drop. 
PMI, a leading mortgage insurance company, publishes a quar-
terly risk index based on its proprietary statistical model, which 
gives its perception of the likelihood that home prices will decline 
within two years at the Metropolitan Statistical Area (MSA—a 
designation used by the US government to indicate a city and its 
suburbs) level. Based on the spring 2006 report, PMI is forecast-
ing a greater than 50% chance of pricing drops over the next 
two years in MSAs comprising 35% of the population of the top 
50 MSAs. The graph on page 14 demonstrates this prediction. 
Further, the proportion of MSAs falling into this category has 
grown from virtually nil only a few years ago. As of spring 2005, 
PMI forecasted a greater than 50% chance of pricing drops over 
the next two years in MSAs comprising less than 5% of the top 
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A D J U S TA B L E - R AT E  M O R T G A G E S  ( A R M S )  The largest mort-
gage originator in the US has reported tremendous growth 
in adjustable rate loan products over the last two years, 
specifi cally 70% year-on-year growth between 2003 and 
2005. During this same period, year-on-year growth for 
fi xed-rate mortgage was minus 17%. ARMs come in a variety 
of types, including:

• Option ARMs, which is perhaps the most risky of this type 
and offers the borrower three payment choices: amortiz-
ing over various periods of time, paying interest only for a 
period of time, or paying an amount less than interest that 
is known as the minimum payment. It doesn’t take a math-
ematician to fi gure out that making payments less than the 
interest portion will result in a loan balance that increases, 
rather than decreases, with time. One major banking lender 
has said that its portfolio of option ARM loans increased 
from under $50 billion to more than $70 billion between 
2003 and 2005.

• Hybrid ARMs generally have a lower fi xed interest rate for a 
set number of years (i.e., usually three to seven), after which 
the loan resets and then varies annually. That variation is often 
tied to a well-known market rate, such as the Treasury bill 
short-term rate.

50 MSAs, weighted by population. As a note, a value of 100 
indicates a 10% probability of a price decline over the next two 
years and, similarly, a value of 500 indicates a 50% probability. 
 Market consensus also points to home price declines over 
the next year. The Chicago Mercantile Exchange recently 
began trading futures on housing index values for 10 large 
MSAs. At press time, the futures prices imply expected price 
decreases over the next year in the indexes for all 10 MSAs that 
are traded.

Exotic New Products

Further escalating concerns about the riskiness of the home lending 
market is the vulnerability created by some of the loan products 
that consumers have found so appealing in recent years:

L O W - D O C  L O A N S  This product was originally developed for use 
by the self-employed and those willing to pay extra for the speed 
and convenience of not having to produce a lot of paperwork; 
thus the name, which signifi es low, or minimal, documentation. 
Lenders look to documentation of a borrower’s income and assets 
when underwriting the loan. Scarcity of documentation some-
times also means low quality, or less reliable or less stable income 
or assets. Use of these products has been on a steady increase since 
1998, and their use quadrupled between 2002 and 2004.
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• Interest-Only Loans—These instruments (IOs) were originally 
intended for higher-net-worth clientele or people who were 
expecting a large increase in personal income over a relatively 
short period of time. But in recent years, their prevalence 
has extended far beyond those rarefi ed populations. IOs 
allow the borrower to make only interest payments on 
the loan for a fi xed period, after which the loan amortizes 
over the remaining term. Risks associated with IOs for most 
borrowers would include the potential impact of interest rate 
increases and the shock of the payment amount once the 
loan amortizes.

Interest Rate Movements

As interest rates go up, many lenders naturally are concerned 
about their loan volume going down. Higher rates have already 
effectively shut down the recent deluge of home refi nancings, 
so the search for other consumer buttons to push goes on. 
In order to cover fi xed costs and grow market share, lenders 
will continue to look for other ways to keep volume coming in 
the door. 
 In addition, the increase in interest rates is bound to result 
in a high level of “payment shock” among consumers who opted 
for one of the ARM products. These factors in combination are 
likely to produce more mortgage default losses. According to 

DB Global Markets Research, for example, hybrid ARM loans 
subject to interest rate resets in 2006 will total $400 billion; 
for 2007 that total skyrockets to $1 trillion. And there are even 
gloomier predictions from others who make these projections: 
LoanPerformance, for instance, puts the hybrid ARM volume 
reset between 2006 and 2007 at an estimated $2 trillion.
 In the past year alone, the delinquency rate for ARM loans 
more than 90 days past due has increased 141%, compared to 
only a 27% increase for fi xed-rate mortgages.2 Looking ahead 
to when the large volume of 2004 and 2005 hybrid ARM mort-
gages reset in 2007 and 2008, it is likely that borrowers who 
experience subsequent resets in monthly mortgage payments 
will fall even farther behind.
 Consider this example of a borrower who opted for a typi-
cal 3/1 ARM interest rate on a home in 2004 with an initial 
rate of 4.2% (a 3/1 is a loan with a fi xed interest rate for the fi rst 
three years that becomes an ARM in the fourth year). Based on 
3/1 ARM to one-year ARM spreads and the July 2006 one-year 
Treasury bill index rate, payments on that loan will soon reset to 

 2 Ruth Simon, “Homeowners Start to Feel the Pain of Rising Rates,” The Wall Street Journal, 
Eastern Edition, August 10, 2006, Page D1.

 3 Christopher L. Cagan, “Mortgage Payment Reset: The Rumor and the Reality,” 
First American Real Estate Solutions, February 8, 2006. 



• Offl oad risk through a synthetic product, such as a credit 
default swap (CDS). Using this tool, a lender pays an investor 
a fi xed fee to reimburse the lender an amount that is a func-
tion of mortgage default losses. House price index futures can 
also be used to hedge the risk of home price decreases.

For new loans, in addition to the items above:

• Understand how and where the risk stands and revise underwrit-
ing guidelines to prevent exacerbation of existing problem areas.

• Develop strong underwriting guidelines; don’t fall prey to 
unbridled competition for market share. The CEO of the 
largest US mortgage lender recently told analysts his company 
is being more cautious as the housing market cools and com-
petition among lenders intensifi es. Further, his fi rm has been 
careful to give option ARM loans only to borrowers with rela-
tively strong fi nances.

• Ensure that your portfolio is diversifi ed on several levels. Loans 
originated in different years, for example, spread the risk asso-
ciated with prepayment and default. Similarly, spread the 
loans around geographically. Loan defaults tend to be driven 
by regional economic recessions, so a well-spread geographic 
portfolio can help weather regional economic downturns and 
corresponding mortgage losses.

As the housing boom subsides, there undoubtedly will be risk for 
those who took advantage of its earlier opportunities. The key to 
surviving and prevailing in the home lending market is to iden-
tify areas of risk exposure and to manage them effectively, both 
now and in the future. To quote Louis Pasteur, “Chance favors 
only the prepared mind.” M 

M I C H A E L  S C H M I T Z  is a Principal and consulting actuary 
based in Milliman’s Milwaukee offi ce. Mike has designed and 
built capital models for credit risk exposures for clients includ-
ing rating agencies, banks, insurance companies, reinsurers, and 
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guaranty insurers, he has been a consultant to the private mort-
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analysis, mortgage portfolio credit risk, product development, 
structured transactions, and transfer of risk analysis. He also 
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experience in reinsurance and commercial lines, including work-
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K Y L E  M R O T E K  is an actuary based in Milliman’s Milwaukee 
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fi nancial risks and commercial lines. His project experience includes 
reserve evaluations, rate analyses, and fi nancial modeling. His con-
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an increase of nearly 40%. On a $200,000 loan, that means a 
payment of $965 will jump to $1,315. For 2005 originations, 
based on similar assumptions, the payment will increase about 
30%, from $1,030 to $1,330. 
 Altogether, one industry analyst predicts that the reset of 
ARM loans valued at $1.888 trillion from origination years 
2004 and 2005 will result in fi rst loan defaults of $300 bil-
lion and produce losses of $110 billion. If there’s a silver lining 
to this ominously dark cloud, it is the small consolation 
that these losses would be spread out over a period of about 
fi ve years.3

Measuring Risk

Risk assessment is considerably more complicated today because 
it is so widely spread around. Pieces of the home loan market 
risk are owned by insurers, investors, banks, hedge funds, and 
Fannie Mae and Freddie Mac, just to name the biggest play-
ers. Because the industry risk is so highly correlated, a sudden 
increase in foreclosures would have a signifi cant impact on many 
different parties. 
 As the old saying goes, “You can’t manage what you can’t 
measure.” The fi rst step, then, is to identify the risks you face 
and measure them as accurately as possible. Mortgage risk, for 
example, can be measured by analyzing distribution of a port-
folio with respect to such key characteristics as loan-to-value 
ratio, FICO score, interest rate, geographic region, product types 
held, loans in delinquency, and more. It’s also helpful to bench-
mark your portfolio against competitors and to perform periodic 
loan persistency and mortgage default loss analyses.
 Accurate risk measurement can be accomplished using 
a risk metric tool that segments a portfolio’s risk factors (e.g., 
FICO scores, LTV, interest rate distribution) and bench marks 
those against an aggregate peer group. The resulting data can 
then be used for forecasting and managing the credit risks.

Mitigating Risk

The thousands of individual loans discussed in this article are cor-
related because they are driven by the same set of economic and 
market phenomena, and we believe the risk of loan delinquencies 
and foreclosures is therefore also correlated. What, then, can be 
done to mitigate these risks? As mentioned, the fi rst step is to 
understand and measure your risk. Once you have a handle on its 
nature and scope, you can begin to develop a mitigation strategy. 
Depending on circumstances, there are a number of ways to off-
set or mitigate your particular risks, so let’s look at a few.

For loans already originated:

• High LTV is a statistically strong indicator of potential loss, so 
credit-enhance high-LTV loans with mortgage insurance.

• Securitize the loans by offl oading risk to a secondary market, 
such as mortgage-backed securities.
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A  P R E S C R I P T I O N  F O R  B E T T E R

C A R E  O F  C H R O N I C  D I S E A S E S
B Y  J A M E S  M .  S C H I B A N O F F ,  M D ,  A N D  D A V I D  Z I E V E ,  M D

Diabetes, heart and lung diseases, and Alzheimer’s are among a steadily lengthening list of 
conditions that account for a signifi cant portion of all healthcare costs in the US. In fact, 
chronic illnesses are the largest, fastest-growing, and most expensive aspect of health services, 
yet care for these conditions remains fragmented and relatively poor in quality. This sets up 
a vicious cycle in which uncoordinated care contributes to further patient suffering—both 
for lack of an integrated approach at the provider level and from patients’ own lack of knowl-
edge and skills to help themselves. But there is hope in the form of a guideline-driven approach 
that enables care managers to help families, caregivers, and especially the patients themselves 
play a bigger role in treating chronic illnesses.

Hardly a Blip on the Radar

To best understand how this approach works, we start by 
 recognizing the fundamental differences between inpatient, 
or acute-care, “episodes” and chronic illness. In an acute-care 
situation, the patient often is in an operating room or inten-
sive care unit, where the focus is on the quality of the medical 
team and perhaps the technology employed to save or improve 
a life. For a patient with chronic illness, the relationship with 
the healthcare system is often defi ned by what the World 
Health Organization calls the “radar syndrome,” in which 
the patient appears at an emergency room or doctor’s offi ce 
exhibiting specifi c symptoms, is treated and discharged, and 
then simply disappears from the radar screen—that is, until 
the next crisis. In chronic disease, the patient is out of view 

of providers more than 95% of the time, so patient behavior 
determines nearly all outcomes, including adherence to the 
treatment plan, checking blood pressure, controlling diet, 
doing exercise, and avoiding smoking. 
 We’re convinced that evidence-based care guidelines can 
serve as a small but critical piece in resolving the radar syndrome 
characteristics of chronic treatment. Such guidelines are rooted 
in an empowerment theory, analogous to the parable, “Give a 
man a fi sh and he eats for a day; teach him to fi sh and he eats 
for a lifetime.” Guidelines can help facilitate the entire care proc-
ess, arming caregivers with the questions they need to ask and 
the steps they need to follow to do a better job caring for their 
patients, while at the same time giving patients the materials 
they need to take better care of themselves. By bringing together 



18

information and materials for everyone involved in the patient’s 
care, a guideline-driven approach can help ensure that care is 
optimized between emergency room or doctor visits and that the 
need for acute, reactive interventions is minimized. And because 
guidelines can be outpatient-based, there’s an important bot-
tom-line impact.

Defragmenting Treatment

Traditionally, there have been two approaches by health plans in 
the treatment of chronic disease patients:

1.  Outsourcing the management of patients with chronic condi-
tions to companies that specialize in a particular condition, or

2. Management of care by insurance companies directly.

The risk with the fi rst approach is that it can result in a frag-
mented system of care. Someone with diabetes, for example, 
might have one company looking out for her blood sugar 
levels and another treating the kidney or eye disease that has 
evolved from the diabetes. Add to that the possibility that the 
same patient has a history of high blood pressure and you start 
to get the picture of the complexity—and potential for gaps or 
omissions—inherent to this treatment approach. The second 
approach is superior to the fi rst because the care can be better 
coordinated. Traditionally, this approach has also fallen short 
because insurance companies have lacked all the information 
they need to keep the patient on track through regular assess-
ments and treatment monitoring. 

Evidenced-based Research Process

An evidence-based research process starts with the review and 
analysis of all documentation that is potentially applicable to 
chronic conditions, resulting in a unique set of content. This 

fact gathering and analysis is conducted using a clinically-sound 
process that includes the following steps:

• Study of all relevant medical literature

• Review of fi ndings and recommendations by experts from a 
wide range of related fi elds of medical practice—physicians, 
dieticians, physical therapists, nurses, etc.

• Field testing 

• Identifi cation of best practices

• Follow-up conversations with customers regarding satisfaction 
with use

After guidelines have been developed based on the best current 
medical evidence, they are integrated into a practical care plan 
using a set of proprietary workfl ow tools that make up a com-
prehensive and user-friendly treatment combination. Together, 
the clinical guidelines and the workfl ow tools are then used by 
the patient and members of his or her care management team to 
drive the right questions and actions in every patient encounter, 
thereby reducing inconsistencies in the care plan and in vari-
ability of treatment steps.

Patients Become More Active Participants

Patient education and care team collaboration is essential to 
 successful use of the tools. Education efforts should be directed at 
key intervention steps that the patient can perform, such as test-
ing blood sugar in diabetes or peak fl ow rate in asthma, and that 
he or she can follow up on, such as adjusting medication doses. 
In addition to advancing knowledge of the disease, other patient 
education objectives include enhancing the patient’s general 
problem-solving skills and making the materials accessible in a 
variety of formats, e.g., print and e-mail. Unlike the traditional 
medical care model, in which the professional is the all-
powerful expert, guidelines foster collaboration between patient 
and healthcare professional. It is essential that they work together 
as a team, using the guidelines and tools to share information, 
solve problems, and discuss experiences and outcomes.
 Chronic care guidelines facilitate questions and discussions 
that give patient and caregiver an overall view of care status, 
while highlighting any gaps that may exist or interventions 
that need to take place. There also are links to other sources of 
related information. In the not-too-distant future, chronic care 
guidelines will allow drill-down access to additional sources of 
information, including treatment options and a record of treat-
ment progress.
 Integrated care programs such as those supported by 
guidelines and tools can help achieve favorable cost and care 
outcomes in treating chronic disease, but they are not stand-
alone solutions. It is important that patients be motivated and 
eager to help themselves, and that treatment managers make 
appropriate use of guidelines and best practices.

Guidelines can help facilitate the entire care 
process, arming caregivers with the questions 
they need to ask and the steps they need 
to follow to do a better job caring for their 
patients, while at the same time giving 
patients the materials they need to take 
better care of themselves.



Putting Chronic Illness in Perspective: A Costly and Largely Preventable Problem

According to profi les developed by the US Centers for Disease 
Control and Prevention (CDC), the statistics on chronic diseases 
contain a sad irony. Chronic illness is the most prevalent and 
costly health problem in this country, as well as the most pre-
ventable. Tobacco use, the combination of poor diet and lack of 
exercise, and alcohol consumption typically lead the list of causes 
of death—far and away more signifi cant factors than automobile 
wrecks, drug use, fi rearms, pollutants, and infectious agents 
combined and multiplied by three. The fact is that seven out of 
10 deaths each year—or more than 1.7 million people—are due to 
a chronic disease, with heart disease, stroke, cancer, pulmonary 
diseases, and diabetes among the most common causes.
 In addition to being killers, chronic diseases also make for 
a lot of long-term discomfort in the form of extended pain and 
suffering from arthritis, respiratory ailments, back problems, and 
complications from diabetes. More than 90 million Americans, 
or one out of three people, live with a chronic illness, and about 
one-quarter of them have major life-  activity limitations.
 The CDC puts the cost of medical care for all this misery 
at $1.4 trillion, or a whopping 75% of the nation’s total medical 
care costs. In 2001, about $300 billion was spent on cardio-
vascular diseases alone. This category is also responsible for 
$129 billion in lost productivity that same year.

S O M E  O T H E R  K E Y  FA C T S  A B O U T  C H R O N I C  D I S E A S E S :

■   The estimated direct and indirect costs associated with 
smoking exceed $75 billion a year.

■  Chronic diseases account for one-third of the years of potential 
life lost before the age of 65.

■    The direct medical costs associated with physical inactivity 
jumped from $29 billion in 1987 to more than $76 billion 
in 2000.

D O  A N Y  O F  T H E  P R E V E N T I O N  I N I T I A T I V E S  P AY  O F F ?

According to the CDC, many certainly do: 

■   Nearly $68 billion is spent on dental services each year. 
For every $1 spent on water fl uoridation, $38 in dental 
restorative treatment costs is saved.

■   For a cost of between about $1,100 and $4,500 for 
 smoking cessation programs, one quality-adjusted year 
of life is saved, leading some to call these programs the 
“gold standard” of cost-effective interventions.

■   For every $1 spent on the Safer Choice Program (a school-
based HIV, STD, and pregnancy prevention program), about 
$2.65 is saved on medical and social costs. 

Even with the proper degree of commitment and sharing, there 
will still be a need to employ some of the most extensive and 
costly aspects of our healthcare system—such as hospital care and 
diagnostic procedures—in order to ensure the best overall solu-
tion for the patient. However, a model based on evidence-based 
guidelines in chronic disease care has great merit and deserves 
further investment. There’s no question that in the long run 
these efforts will save money. For example, if you decrease a 
person’s likelihood of heart failure, the patient not only feels 
better, but may be more productive on a job or in life generally. 
Healthcare dollars can be saved by reducing the need for doctor 
and hospital visits, tests, medications, therapies, etc.

Research Findings Encourage Further Investment

Recent research into the benefi ts of using a guideline-driven 
approach is quite encouraging, as it demonstrates that the 
prudent use of guidelines can lead to improvements in hospi-
talization rates, healthcare costs to insurers and employers, and 
patient satisfaction and quality of life. There’s a lot to be said 
for a process that promotes self-empowered decision making 
and treatment, use of best practices, and technology-facilitated 
communication—all in the pursuit of helping patients take 

more responsibility for their own care, improving the use of 
care management resources, and helping to ease the enormous 
burden of today’s healthcare costs. M

D A V I D  Z I E V E  is the editor of the Milliman Care Guidelines 
Ambulatory Care and Chronic Care Guidelines products. After grad-
uating from medical school, he completed his residency in Family 
Practice and later earned his MHA. He practiced medicine in Seattle 
for 16 years, and was medical director for utilization and quality 
management for a 250-doctor primary care group. He has also served 
as associate medical director for a major Seattle-area organization.

J A M E S  S C H I B A N O F F  is a Principal and editor-in-chief for the 
Milliman Care Guidelines in the company’s San Diego offi ce. He 
represents the Care Guidelines to consumer and patient groups, 
regulatory bodies, and medical specialty societies, and also responds 
to clinical inquiries from users. Board certifi ed in internal medicine 
and pulmonary medicine, Jim previously served as chief medical 
offi cer of a San Diego healthcare system and as chief executive 
offi cer of two San Diego hospitals. He has been ranked among 
the top 40 most infl uential physicians in the country by Modern 
Healthcare magazine.
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Part of life’s excitement lies in its unpredictability. Yet the future’s 
uncertainty can also leave us with a trepid, “in the dark” sensation—
and that’s how some stakeholders are looking at consumer-driven 
healthcare (CDHC). They ask, “How can CDHC work, if at all, in 
twenty-fi rst century health systems, given the structure of our current 
healthcare system and the chaotic shifts of the past decade?” 
 There’s a clearer road map to understanding than you might 
imagine. In response to disconcerting spikes in medical costs, 
ill-considered spending, uninsured consumers, and the general 
kaleidoscopic changes roiling our healthcare system, the health 
insurance industry is realigning toward a consumerist-based 
model. Among its potential attributes, CDHC’s long-term vision 
seeks to calm the storm. In the next decade, insureds, employ-
ers, and insurers will engage with the healthcare system in novel, 
unprecedented ways, and a new culture of health-cost conscious-
ness may well arise. 

*  *  *
The new healthcare consumerism puts more of the burden of 
decision-making on the insured with the hope that this responsi-
bility will get consumers more in touch with the healthcare system 

and help them become more fully aware of costs. More employers 
are beginning to make health savings accounts (HSAs) available, 
both because of their cost-control potential and their built-in tax 
benefi ts. HSA funds are portable, giving insurance consumers a 
sense of ownership, and they can be used to pay higher deducti-
bles, coinsurance, and the cost of non-covered services. Insureds 
will have a natural wish to keep their individual HSAs as robust as 
possible, resulting in thriftier and better-informed spending that 
is tied to the realities of medical costs. This will save money for 
employers, but will also result in employees parsing their medical 
choices and making more educated, cost-conscious decisions, 
turning out savvy new generations of insurance recipients. 
 For all these reasons, HSAs are a powerful piece of the new 
healthcare consumerism, a tool to stabilize some of the price-
unconscious spending we’ve seen in the traditional model. Yes, 
HSAs have limitations (e.g., requiring cost sharing that some 
consider to be too front-loaded), but they have come a long way 
and can be modifi ed along with current benefi t structures to keep 
consumers in “shopping mode” as long as possible.
 While patients can use their HSAs for emergency room bills 
and other traditional costs, the accounts can also be used for less  

C O N S U M E R - D R I V E N  H E A LT H C A R E :

TA K I N G  T H E  L O N G  V I E W
B Y  M I C H A E L  S T U R M ,  F S A ,  M A A A
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conventional health screenings, such as those not covered by 
standard wellness programs (e.g., genetic marker testing for 
reproductive cancers or detailed heart imaging scans to rule out 
cardiac disease).

In addition, increased intervention on an individual insured 
basis in the form of personal health coaches will help us manage 
our health. In this manner, people can phone nurses or wellness 
experts to discuss a chronic or acute condition. These coaches 
can help us get the information we need in a timely and economi-
cal fashion, regardless of our place on the healthcare continuum, 
by providing an alternative to a more expensive consultation with 
a physician.

*  *  *
Even more evidence of the CDHC sea change is apparent in the 
employee health and wellness incentive programs that are con-
tinuing to grow in popularity. Research demonstrates that lifestyle 
factors contribute to illness even more than genetic predisposi-
tion. For example, 90% of risk for heart disease in the US is now 
thought to be based on lifestyle factors.1 Whether you are a veg-
etarian tri-athlete or a saturated fat-loving couch potato, by now 
you likely have heard that poor lifestyle choices can lead to higher 
lifetime healthcare costs. 
 What does this mean for you? Insurers and employers are 
increasingly engaging subscribers in ways that tie lifestyle to 
compensation. Some employers are offering HSA contributions 
and/or reduced healthcare premiums to employees who take 
their medications appropriately, maintain online wellness records, 
or sign no-smoking statements. Others are launching wellness 
incentive programs to limit future catastrophic healthcare events. 
Still others are offering credits, to be cashed in later, for signifi -
cant lifestyle changes. You may have heard tales of employers 
handing out pink slips to cigarette smokers; however, the more 
common strategy is to offer rewards for healthful choices, which 
may result in that Holy Grail known as “return on investment.” 
We must also continue to encourage, reinforce, and reward the 
savings and added quality-adjusted life-years that result from 

weight management; smoking-cessation programs; participation 
in disease-management programs; and early diagnostic testing 
for diabetes, cancer, and similar illnesses. Most employers strive 
to offer fair, palatable combinations of both the “carrot” and the 
“stick” to encourage healthy behavior. Such programs are the 
beginning of the paradigm shift that will make consumers more 
active and well informed, helping control costs at every level. 
 One lesser-known component of CDHC that continues to 
gain momentum is lifestyle-based analytics (LBA). Groups of 
high-risk and low-risk individuals can be identifi ed by analyzing 
purchases (e.g., gym memberships, organic grocery shopping, 
alcohol/tobacco, etc.). Information about individuals and groups 
captured by LBA may be helpful in different ways. First, it gives 
insureds more information about themselves and how to make 
necessary lifestyle changes. Second, it allows underwriters to 
refi ne risk prediction for a given group of insureds based on their 
digital fi ngerprints. Third, it can be used as a disease manage-
ment and wellness tool for identifying those most at risk before 
they develop a lifestyle-based condition. 

*  *  *
CDHC can be, if nothing else, an empowering, long-term response 
to chaotic runaway costs and other factors that make the tradi-
tional healthcare model diffi cult to manage and wasteful. The new 
model encourages and rewards both prevention and wise, cost-
effective healthcare purchasing decisions, which should lead to 
reduced spending. However, we must measure our returns not 
only in dollars, but also in terms of the real health and qual-
ity of life that can result from the new consumer-driven system. 
Who can place a dollar value on lives extended and illnesses 
avoided? These less quantifi able benefi ts are among our most 
sought-after goals. 
 Healthy living brings concrete returns. Employees who are 
less stressed are more productive, have better morale, and create 
a positive ripple effect through community and society. If we can 
expand our healthy majority, we will be better able to designate 
resources to achieve our goal to help the sickest and poorest 
among us, and eventually will lessen disparities in coverage. 
CDHC changes are truly exciting, offering the promise of a fairer 
and less wasteful system from which everyone can benefi t. M

M I C H A E L  S T U R M  is a Principal and consulting actuary based 
in Milliman’s Milwaukee offi ce. Specializing in healthcare, Mike 
has assisted clients with consumer-driven issues, underwriting, 
premium rate analyses, liability estimates, actuarial projections, 
product design, healthcare reform, capitation development, and 
risk-sharing arrangements. He serves on the Society of Actuaries’ 
Consumer-Driven Work Group.

CDHC can be an empowering, long-term 

response to chaotic runaway costs and other 

factors that make the traditional healthcare 

model wasteful and diffi cult to manage. The 

new model encourages and rewards both 

prevention and wise, cost-effective healthcare 

purchasing decisions, which should lead to 

reduced spending. 

1 Salim Yusuf, et al. “Effect of Potentially Modifi able Risk Factors Associated With Myocardial 
Infarction in 52 Countries (the Interheart Study): Case-Control Study.” http://image.thelancet.com.
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Y O U R  B U S I N E S S  C O N T I N U I T Y  P L A N 
B Y  J E R R Y  C O L E T TA  A N D  W I L L I A M  B .  C A R O L A N ,  J D ,  C S P ,  C B C P

Listen to the news for just an hour and you’ll hear all the justi-
fi cation you need for business continuity planning: labor strikes, 
civil unrest, hacker attacks, natural disasters, manmade disasters, 
and a host of other events with the potential to abruptly halt critical 
business operations. Yet much like the TV news, many business 
continuity plans just skim the surface, leaving out crucial elements 
necessary to respond to such events. 

Conventional wisdom holds that business continuity planning 
(BCP) is mainly about information technology (IT) and the nuts and 
bolts of IT disaster recovery. Not so. BCP produces signifi cantly 
more value when it goes beyond just keeping IT systems run-
ning or restoring a damaged facility. What’s at stake? Protecting 
reputation, maintaining market share, reducing exposure to stake-
holder lawsuits, enhancing insurability, and minimizing risk. For all 
these reasons, BCP should be a core business practice.

In the past, technology has clearly played a key role in the 
business continuity process. In today’s climate, for a recovery 
plan to be successful, technology must be treated as an enabler 
rather than a solution. IT cannot, by itself, address organizational 
resiliency. This shift in outlook demands that BCP be more closely 
tied to overall business planning. A true continuity plan must go 
beyond traditional emergency response and become an impor-
tant part of a company’s strategic focus. 

The following six questions will stretch the limits of how busi-
ness leaders view BCP. For companies with continuity plans in 
place, these questions may stimulate concern over whether or 
not they would be fully prepared should the unthinkable actually 
take place.

I S  B U S I N E S S  C O N T I N U I T Y  A  S T R AT E G I C  O R  TA C T I C A L

I S S U E  F O R  Y O U R  O R G A N I Z AT I O N ?

Task-driven continuity plans create documents the size of large 
telephone books, but tactics quickly become obsolete and irrelevant 
when not tied to an enterprise-focused strategy. By making BCP part 
of strategic planning, senior managers gain a more robust perspec-
tive on the recovery process. For instance, an event’s impact on key 
staff and critical assets is often overlooked. An effective business 
continuity plan must consider protection of these assets to ensure 
an organization’s ability to restore its revenue fl ow. Business leaders 
who have engaged in aggressive cost-cutting actions in pursuit of 
a better profi t margin should be aware that they have likely exposed 
themselves to signifi cant new risks as a result of these actions. 

D O E S  YO U R  B C P  E M P H A S I Z E  K E E P I N G  C U S T O M E R S

W H O L E  I N  A D D I T I O N  T O  R E S T O R I N G  D A M A G E D  A S S E T S ?

An effective business continuity plan does more than identify the 
steps required to restore halted operations. Many traditional disas-
ter recovery plans limit their scope to emergency response, such as 
evacuations, fi rst aid, and facility protection. These, however, are just 
early components of a business continuity plan. Making emergency 
response the primary objective at the expense of larger strategic 
considerations can leave a business unprepared in the event of 
a crisis. In contrast, an effective business continuity strategy con-
siders risks beyond facility restoration; such a strategy establishes 
contingencies to these risks, such as prearranged alternate sourc-
ing, and includes intentional operational redundancies.

D O E S  B U S I N E S S  C O N T I N U I T Y  S U P P O R T  YO U R  C O M PA N Y ’ S

O P E R AT I O N A L  E F F E CT I V E N E S S  A N D  L E A N  I N I T I AT I V E S ? 

Inventory reduction has been a rallying cry for US businesses trying 
to become leaner, more effi cient organizations. But when an inci-
dent threatens to stop the fl ow of goods and services to customers, 
managers must already know (as a result of their business continuity 
due diligence) how long current inventory levels and safety reserves 
can continue to meet demand. BCP helps businesses decide if a 
short-term gain in the bottom line is worth exposing the organization 
as a whole to increased long-term vulnerability. 

Companies don’t always need an in-depth business impact 
analysis as a foundation for developing a business continuity plan. 
But underwriters, shareholders, and government regulators have 
demonstrated growing interest in knowing which resources a lean 
business can deploy to launch and maintain a recovery plan. A 
holistic look at the organization through the lens of the business 
continuity process provides reassurance for all stakeholders and 
demonstrates the prudence and foresight of senior management. 

H A V E  Y O U  F A C T O R E D  B C P  I N T O  Y O U R  F I D U C I A R Y

R E S P O N S I B I L I T I E S ?

There are not many examples of leaders in fi duciary roles being 
taken to task for lack of BCP planning, at least for now. It is only 
a matter of time before stakeholder suits against an unprepared 
business become more commonplace. 

Sarbanes-Oxley considerations have placed a new emphasis 
on ensuring that companies keep their businesses whole. Insurance 
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underwriters are now asking for a more thorough review of an 
organization’s BCP. Many organizations claim an effective plan 
is in place without actually satisfying the underwriter’s need 
for detailed BCP documentation, thereby compromising their 
fi duciary responsibility.

W H E N  W A S  T H E  L A S T  T I M E  S E N I O R  M A N A G E M E N T 

T E S T E D  B U S I N E S S  C O N T I N U I T Y ?

Companies must constantly evolve to meet competitive challenges 
in the global marketplace. From costly investment in new products or 
services to satellite offi ces in new markets, each change introduces 
increasingly critical assets to protect or restore, and key liabilities 
and exposures to mitigate. Making business continuity part of overall 
business planning and practices is key to ensuring that a recovery 
strategy evolves with the business and is capable of supporting 
an effective response. One way to ensure BCP remains a part of 
your everyday business practices is by conducting regular tabletop 
exercises. This allows senior managers to invest in the development 
of their plan, which will identify weaknesses and enhance existing 
response actions before the plan is actually deployed. 

A R E  Y O U  P R E P A R E D  T O  R E S P O N D  T O  T H E  P U B L I C  A N D

Y O U R  C U S T O M E R S  W I T H I N  1 5  M I N U T E S  O F  A N  E V E N T ?

In today’s climate of instant media, a business has a maximum 
24-hour window to set the tone of its response to a crisis, though 
in many cases, senior management will need to react much faster. 
Stakeholders demand to know what has happened and what 
the organization is doing about it. A relatively minor event can 
escalate quickly into a serious crisis when customers respond 
impulsively, looking to mitigate the impact on their own operations 
and consequently overloading the organization’s communication 
systems. This vulnerability is especially acute with operations such 
as call centers and Web sites, where failure is instantly visible.

Management may only have moments to respond in order to 
prevent a small event from escalating into a serious crisis. Prior 
planning and preparation are key to this rapid response. The days 
of issuing a “no comment” statement are long gone; in fact, such 
a response may lead some to jump to the conclusion that there is 
a serious problem or wonder what it is that the organization is not 
willing to disclose.

Who delivers the reassurances is just as important as what 
is communicated. Internal communications professionals should 
always be made part of the crisis management team and used as 
the initial spokespersons, especially while the parameters of the 
crisis are still in fl ux. However, effectively maintaining or reclaiming 
a company’s reputation will require that senior management be 
prepared to explain the situation and remedial steps that are being 

taken, once the extent of the problem is known. Communications 
that manage public and customer perceptions must be integrated 
with a business recovery strategy to eliminate stakeholder uncer   -
t ainty and provide clear information about what happened to the 
organization and what management is doing to repair it. Even 
government agencies, with unlimited expertise and funding, are 
not ensured of effective communications in the aftermath of a 
crisis without effective planning—just look at New Orleans during 
and after hurricane Katrina.

*  *  *
The bottom line is that BCP is no longer a luxury. If a pharmaceutical 
provider of life-saving drugs loses a key supplier and can no longer 
supply customers with the medicine they need to stay healthy, 
that provider will be answerable for the lack of planning. If the 
product has a short shelf life and no plan exists to easily migrate to 
a competitive drug until after the crisis ends, there’s an immediate 
impact on millions of people and perhaps an irreversible blow to 
an organization’s reputation and, ultimately, market share. Likewise, 
an unexpected event is no longer an adequate excuse for a loss in 
shareholder value. Management and stakeholders are beginning to 
recognize the potential for business interruption. The bar is being set 
higher, and will only be cleared by those organizations whose leaders 
make continuity of their business operations a prime objective. M

For more information on business continuity planning, visit us online 

at www.milliman.com/BCP.
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business continuity methodology. Jerry is a chemical engineer by 
training. He is a nationally recognized expert in manufacturing, 
distribution, and supply-chain-related business continuity 
processes. He has published numerous articles, has contributed to 
several academic volumes, and has accepted many lecturing and 
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B I L L  C A R O L A N  is a consultant based in Southern California 
who is part of Milliman’s business continuity consulting practice 
in Boston. He has worked in risk management for more than 20 
years, and specializes in the design, implementation, management, 
auditing, and testing of business continuity plans. Bill previously 
practiced law, and later directed risk management services at a 
large property and casualty insurance brokerage fi rm. He is a 
member of the California Bar Association and the American 
Society of Safety Engineers.



24

We welcome your questions, comments, and letters to the editor. 

Please contact us at insightmagazine@milliman.com.

Milliman, whose corporate offi ces are in Seattle, serves the full 
 spectrum of business, fi nancial, government, and union organizations. 
Founded in 1947 as Milliman & Robertson, the company has 33 offi ces 
in the United States as well as offi ces in Amsterdam, Bermuda, 
Hong Kong, London, Madrid, Mexico City, Milan, Munich, New Delhi, 
São Paulo, Seoul, Tokyo, Warsaw, and Zurich. Milliman employs 
more than 2,000 people, including a professional staff of more than 
850 qualifi ed consultants and actuaries. The fi rm has consulting 
practices in employee benefi ts, healthcare, life insurance/fi nancial 
services, and property and casualty insurance. It is a founding member 
of Milliman Global, an international organization of consulting fi rms 
serving insurance, employee benefi ts and healthcare clients worldwide. 
For further information, visit www.milliman.com

The materials in this magazine represent the opinion of the authors and are not representative of the views of Milliman, Inc. Milliman does not certify 
the information, nor does it guarantee the accuracy and completeness of such information. Use of such information is voluntary and should not be 
relied upon unless an independent review of its accuracy and completeness has been performed. Materials may not be reproduced without the 
express consent of Milliman. 

Copyright © 2006 Milliman, Inc. 



1301 Fifth Avenue, Suite 3800

Seattle, WA 98101-2605

Tel + 1 (206) 624 -7940D
es

ig
n:

 S
eq

ue
l S

tu
di

o,
 N

ew
 Y

or
k.

   
P

ho
to

gr
ap

hy
: F

re
dr

ik
 B

ro
de

n,
 fr

on
t a

nd
 b

ac
k 

co
ve

rs
, p

ag
e 

4;
 J

as
on

 S
ta

ng
, p

ag
e 

10
.  

Ill
us

tr
at

io
n:

 J
oe

l H
ol

la
nd

, p
ag

es
 2

-3
; D

un
g 

H
oa

ng
, p

ag
e 

16
; C

hr
is

tia
n 

N
or

th
ea

st
, p

ag
e 

20
.





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




