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Assets:
Bonds

MASSACHUSETTSMUTUAL LIFE INSURANCECOMPANY AND SUBSIDIARIES
CONSOLIDATEDSTATUTORY STATEMENTSOF FINANCIAL POSITION

Preferred stocks
Common stock$ subsidiaries and affiliates
Common stock$ unaffiliated

Mortgage

loans

Policy loans
Real estate
Partnerships and limited liability companies
Derivatives
Cash, cash equivalents and skerin investments
Other invested assets
Total invested assets
Investment income due and accrued
Federal income taxes
Deferred income taxes
Other than invested assets
Total assets excluding separate accounts
Separataccount assets

Total assets

Liabilities and Surplus:
Policyholders' reserves

Liabilities for depositype contracts
Contract claims and other benefits
Policyholders' dividends

General expenses dueawcrued
Asset valuation reserve
Repurchase agreements
Commercial paper

Collateral

Derivatives
Funds held under coinsurance
Other liabilities
Total liabilities excluding separate accounts
Separate account liabilities
Total liabilities

Surplus

Total liabilities and surplus

December 31,

2017 2016
(In Millions)
94,870 $ 88,208
794 490
12,868 12,718
1,217 1,122
23,521 21,932
13,569 12,700
857 974
7,863 7,387
9,253 10,272
3,939 3,950
424 370
169,175 160,123
2,304 2,013
538 28
788 1,654
3,465 2,986
176,270 166,804
75,505 68,234
251,775 $ 235,038
119,905 $ 116,354
13,110 11,665
532 406
1,601 1,609
1,075 1,122
3,308 3,264
4,436 4,966
250 250
2,729 2,925
6,444 6,515
4,001 -
3,174 2,314
160,565 151,390
75,505 68,225
236,070 219,615
15,705 15,423
251,775 $ 235,038

Seeaccompanyingnotesto consolidatedtatutoryfinancial statements
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MASSACHUSETTSMUTUAL LIFE INSURANCECOMPANY AND SUBSIDIARIES
CONSOLIDATEDSTATUTORY STATEMENTSOF OPERATIONS

Revenue:
Premium income
Net investment income
Fees and other income
Total revenue
Benefits and expenses:
Policyholders' benefits
Change in policyholders' reserves
Change in group annuity reserves assumed
General insurance expenses
Commissions
State taxes, licenses and fees
Total benefits and expenses
Net gain from operations before dividends and
federal income taxes
Dividends to policyholders
Net gain from operations before federal income taxes
Federaincome tax benefit
Net gain from operations
Net realized capital losses
Net income

YearsEnded
December 31,
2017 2016
(In Millions)
$ 17,762 $ 21,246
6,866 6,660
1,485 1,654
26,113 29,560
20,646 19,118
550 6,845
(887) (1,510)
2,675 2,304
1,026 985
256 247
24,266 27,989
1,847 1,571
1,569 1,566
278 5
(290) (277)
568 282
(431) (212)
$ 137  $ 70

Seeaccompanyingnotesto consolidatedtatutoryfinancial statements
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MASSACHUSETTSMUTUAL LIFE INSURANCECOMPANY AND SUBSIDIARIES
CONSOLIDATEDSTATUTORY STATEMENTSOF CHANGESIN SURPLUS

Years Ended

DecembeBl,
2017 2016
(In Millions)
Surplus, beginning of year $ 15423 % 14,983
Increase (decrease) due to:
Net income 137 70
Change in net unrealized capital gains (losses), net of tax 289 943
Change in net unrealizédreign exchange capital
gains (losses), net of tax 758 (464)
Change in other net deferred income taxes (1,145) 269
Change in nonadmitted assets 172 (352)
Change in asset valuation reserve 44) (365)
Change in surplus notes 36 -
Prior period adjustments 42 33
Change in minimum pension liability 61 6
Other (24) 300
Net incease 282 440
Surplus, end of year $ 15705 $ 15,423

Seeaccompanyingnotesto consolidatedtatutoryfinancial statements
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MASSACHUSETTSMUTUAL LIFE INSURANCECOMPANY AND SUBSIDIARIES
CONSOLIDATEDSTATUTORY STATEMENTSOF CASHFLOWS

Years Ended
December 31,

2017 2016
(In Millions)
Cash from operations:
Premium and other income collected $ 22557 $ 21,896
Net investment income 6,849 6,711
Benefitpayments (20,356 (18,527
Net transfers from separate accounts 3,667 2,419
Net receipts from group annuity reserves assumed 887 1,510
Commissions and other expenses (3,643 (3,466
Dividends paid to policyholders a,577 (1,698
Federal and foreign income taxes (paid) recovered (49) 313
Net cash from operations 8,335 9,158
Cash from investments:
Proceeds from investments sold, matured or repaid:
Bonds 21,018 15,589
Preferred and commastocksi unaffiliated 517 592
Common stocks affiliated 351 75
Mortgage loans 3,194 3,982
Real estate 226 59
Partnerships and limited liability companies 2,030 961
Derivatives 90 560
Other (274 (135
Totalinvestment proceeds 27,152 21,683
Cost of investments acquired:
Bonds (26,090 (22,308
Preferred and common stocksinaffiliated (890 (388
Common stocks affiliated (230 (1,499
Mortgage loans (4,640 (3,628
Realestate (267, (201
Partnerships and limited liability companies (1,887 (1,606
Derivatives (599 (626
Other (89) 113
Total investments acquired (34,692 (30,143
Net increase in policy loans (871 (638
Net cash froninvesting activities (8,411 (9,098
Cash from financing and miscellaneous sources:
Net deposits on depodigpe contracts 1,362 768
Net cash provided by surplus notes 36 -
Change in repurchase agreements (530; (404,
Change in collateral (297 674
Other cash used (606 (572
Net cash from financing and miscellaneous sources 65 466
Net change in cash, cash equivalents and 4&ort investments (11) 526
Cash, cash equivalents astibrtterm investments:
Beginning of year 3,950 3,424
End of year $ 3939 $ 3,950

Seeaccompanyingnotesto consolidatedtatutoryfinancial statements
4



MASSACHUSETTSMUTUAL LIFE INSURANCECOMPANY AND SUBSIDIARIES
NOTESTO CONSOLIDATEDSTATUTORY FINANCIAL STATEMENTS

1. Nature of operations

MassachusettMutual Life InsuranceCompany(MassMutual),a mutual life insurancecompanydomiciledin the

Commonwealttof Massachusettendits domestidlife insurancesubsidiarieglomiciledin the Stateof Connecticut
(collectively, the Company) provideindividual andgrouplife insurancedisability insurancejndividual andgroup
annuitiesand guaranteednterestcontracts(GICs) to individual and institutional customersn all 50 statesof the
United Statesof America (U.S.), the District of Columbia and Puerto Rico. Productsand servicesare offered
primarily through the C o mp a rivias®vutual Financial Advisors (MMFA), Direct to Consumer (DTC),

InstitutionalSolutions(1S) andWorkplaceSolutions(WS) distributionchannels.

MMFA is a salesforce that includes financial advisorsthat operatein the U.S. MMFA sells individual life,

individual annuitiesand disability insurance.The C o mp a DWCodsstribution channelsells individual life and
supplementahealthinsuranceprimarily throughdirect responseelevisionadvertising digital media,searchengine
optimizationandsearchenginemarketing. TheC o mp a Isyigétributionchannelsellsgroupannuitiesgrouplife

and GICs primarily through retirementadvisory firms, actuarial consulting firms, investnent banks, insurance
benefitadvisorsand investmentmanagementompaniesThe C 0 mp a W$ distributionchannelsells grouplife

insuranceand annuity productsas well as individual life insurance critical illness and long term care (LTC)

productsdistributed throughinvestmentdvisors.

2.  Summaryof significant accountingpolicies
a. Basisof presentation

These consolidatedstatutoryfinancial statementsnclude MassMutualand its wholly-owned U.S. domiciled life
insurancesubsidiary,C.M. Life InsuranceCompany(C.M. Life), andC.M. L i f vehéllg-ownedU.S.domiciledlife
insurancesubsidiary, MML Bay StateLif e InsuranceCompany(MML Bay State).All intercompanytransactions
andbalancedor theseconsolidatecentitieshavebeeneliminated. Othersubsidiariesandaffiliates areaccountedor
underthe equity methodin accordancevith statutoryaccountingpracices. Statutoryfinancial statementgiled with
regulatoryauthoritiesarenot presentedn a consolidatedasis.

The consolidatedstatutoryfinancial statementhave been preparedin conformity with the statutoryaccounting
practicesof the National Assaiation of InsuranceCommissionergNAIC) andthe accountingpracticesprescribed
or permittedby the Commonwealthof Massachusett®ivision of Insurance(the Division); and for the wholly-
ownedU.S.domiciledlife insurancesubsidiariesthe Stateof ConrecticutinsuranceDepartmen{the Department).

Statutoryaccountingpracticesare differentin somerespectdrom financial statement@reparedn accordancavith
U.S. generallyacceptedaccountingprinciples (U.S. GAAP). The more significant differencesbetweenstatutory
accountingpracticesandU.S. GAAP areasfollows: (a) bondsaregenerallycarriedatamortizedcost,wheread).S.
GAAP reportsbondsat fair value for bondsavailablefor saleandtradingor at amortizedcostfor bondsheld to
maturity; (b) changesin the fair value of derivative financial instrumentsare recordedas changesin surplus,
whereadJ.S. GAAP generallyreportsthesechangesasrevenueunlessdeemedan effective hedge;(c) interestrate
and credit default swapsassociatedvith replicatedassettransactionsare carried at amortizedcaost, whereasu.S.
GAAP would carry themat fair value; (d) embeddedlerivativesare recordedas part of the underlyingcontract,
whereasU.S. GAAP would identify and bifurcate certain embeddederivativesfrom the underlying contractor
securityand accountfor them separatelat fair value; (e) incomerecognitionon partnershipsandlimited liability
companiegLLCs), which are accountedor underthe equity method.,is limited to the amountof cashdistribution,
whereadJ.S. GAAP is without limitation; (f) certainmajority-ownedsubsidiariesand variableinterestentitiesare
accountedor using the equity method,whereasu.S. GAAP would consolidatetheseentities;(g) changesn the
balancesof deferredincome taxes, which provide for book versustax temporary differences,are subjectto
limitation andarerecordedn surplus,whereadJ.S. GAAP would generallyincludethe changein deferredtaxesin
netincomewithout limitation; (h) assetsandliabilities associateavith certaingroupannuityandvariableuniversal
life contractswhich do not passthroughall investmentexperienceo contra¢ holders,are maintainedin separate
accountsand are presentedn a singleline in the statutoryfinancial statementswhereadJ.S. GAAP reportsthese
contractsas generé investmentsand liabilities of the Company;(i) assetsare reportedat admittedassetvalue and
assetglesignatecasnonadmittedare excludedthrough a chargeagainstsurplus,wheread).S. GAAP recognizesll



MASSACHUSETTS MUTUAL LIFE INSURANCECOMPANY AND SUBSIDIARIES
NOTESTO CONSOLIDATED STATUTORY FINANCIAL STATEMENTS,continued

assetsnetof anyvaluationallowances{j) statutorypolicy reservesrebaseduponprescribednethodssuchasthe
Co mmi s s iResareeNVauadtion Method (CRVM), Co mmi s s iAonaoity RReséve Valuation Method
(CARVM) or netlevel premiummethod,and prescribedstatutorymortality, morbidity and interestassumptionat
the time of issuancewhereasU.S. GAAP policy reserveswvould generallybe baseduponthe net level premium
methodor the edimated grossmargin methodwith estimatesat time of issuancepf future mortality, morbidity,
persistencyandinterest;(k) liabilities for policyholderreservesunearnegremium,andunpaidclaimsarepresented
netof reinsuranceededwhereadJ.S. GAAP would presenthe liabilities on a direct basisandreportan assetfor
the amountsdue from reinsurersfor the amountsceded;(I) an assetvaluationreserve(AVR) is reportedas a
contingencyreserveto stabilize surplusagainstfluctuationsin the statementvalue of real estate partnershipsand
LLCsandcertaincommonstocksaswell ascreditrelatedchangesn the valueof bonds,mortgagdoansandcertain
derivativeswhereadJ.S. GAAP doesnot recordthis reserve(m) aftertax realizedcapitalgans (losse$ thatresult
from changesin the overall level of interestratesfor all typesof fixed-income investmentsand interestrelated
hedgingactivities are deferredinto the interestmaintenanceeserve(IMR) and amortizedinto revenue whereas
U.S. GAAP reportsthesegainsand lossesas revenue;(n) changego the mortgageloan valuationallowanceare
recognizedn netunrealizeccapitalgains(losses)netof tax, in the ConsolidatedstatutoryStatementsf Changesn
Surplus,wheread).S. GAAP reportsthesechangesn netredized capitalgains(losses){o) the overfundedstatusof
pensionand other postretiremenplans which is the excessof the fair value of the plan asse$ over the projected
benefitobligation is a nonadmittedassetfor statutoryaccountingwhereasJ.S. GAAP recognizeghe overfunded
statusas an asset (p) surplusnotesare reportedin surplus,whereasU.S. GAAP would repot thesenotesas
liabilities; () paymentsreceivedfor universaland variable life insuranceproducs, certain variable and fixed
deferredannuitiesand group annuity contractsare reportedas premium income and correspondingchangein
reservesyheread).S. GAAP would treatthesepaymentsasdepositdo poli ¢ y h o dcecbentbaadces(r) certain
acqusition costs, such as commissionsand other variable costs, directly relatedto successfullyacquiring new
businessare chargedto current operationsas incurred, whereasU.S. GAAP would generally capitalize these
expenseand amortizethembasedon profit emergencever the expectedife of the policies or over the premium
paymentperiod and(s) ConsolidatedstatutoryStatementsf Changesn Surplusincludesnetincome,changen net
unrealizedcapital gains (losses),changein net unrealizedforeign exchangecapital gains (losses),changein other
netdeferredincometaxes,changein nonadmittedassetschangen assetvaluationreserve prior periodadjustments
and chang in minimum pensionliability, whereasU.S. GAAP presentset income as retainedeanings and net
unrealized capital gains (losses),changein net unrealizedforeign exchangecapital gains (losses),changein
minimum pensioniability asothercomprehensivincome.

The preparationof financial statementgequiresmanagemento make estimatesand assumptionghat impactthe
reportedamountsof assetsandliabilities, the disclosureof assetsandliabilities asof the dateof theseconsolidated
statutoryfinancial staementsandthe reportedamountsof revenuesaind expensesluring the reportingperiods. The
most significant estimatesand assumptionsnclude thoseusedin determiningthe carrying valuesof investments
including the amountof mortgageloan investmentvaluationreservesptherthantemporaryimpairment(sOTT]I),
thevalueof theinvestmenin MassMutualHolding LLC (MMHLLC), theliabilitiesforp o | i ¢ y hesetvesieg
determinatiorof admissibledeferredtax asset§DTAS), the liability for taxesandthe liability for litigation or other
contingencies Futureeventsincluding, but notlimited to, changesn the level of mortality, morbidity, interestrates,
persistencyassetvaluationsand defaultscould causeresultsto differ from the estimatesuised in these consolidated
statutoryfinancial statements. Although somevariability is inherentin theseestimatesmanagemenbelievesthe
amountgresentecreappropriate.

Certainprior yearamountswithin thesefinancial statementhavebeenreclassifiedto conformto the currentyear
presentation.

b. Bonds

Bondsare generallyvaluedat amortizedcostusingthe constantyield interestmethodwith the exceptionof NAIC
Category6 bonds,which are in or neardefault, and certainresidentialmortgagebackedsecurities(RMBS) and
commercialmortgagebackedsecurities(CMBS), which are rated by outside modelers,which are carried at the
lower of amortizedcostor fair value. NAIC ratingsare appliedto bondsand othersecurities. Categoriesl and 2
are considerednvestmentgrade,while Categories3 through6 are considerd belowinvestmentgrade. Bonds are
recordedon atradedatebasis,exceptfor privateplacemenbonds which arerecordedonthefundingdate.



MASSACHUSETTS MUTUAL LIFE INSURANCECOMPANY AND SUBSIDIARIES
NOTESTO CONSOLIDATED STATUTORY FINANCIAL STATEMENTS,continued

For loanbacked and structured securities such as assethacked securities (ABS), mortgagebacked securities
(MBS), including RMBS and CMBS, and structuredsecurities,including collateralizeddebt obligations(CDOs),
amortization or accretionis revalued quarterly basedon the current estimatedcash flows, using either the
prospectiveor retrospectiveadjustmenmethoddogies

Certainfixed incomesecurities with the highestratingsfrom a rating agencyfollow the retrospectivemethodof
accounting. Underthe retrospectivanethod,the recalculateceffective yield equateghe presentvalue of the actual
and anticipated cash flows, including new prepaymentassumptionsto the original cost of the investment.
Prepaymentassumptionsre basedon borrowerconstraintsand economicincentivessuchasthe original term, age
andcouponof the loan asaffectedby the interestrate environment. The currentcarryingvalueis thenincreasecr
decreasedb the amountthatwould haveresultedhadtherevisedyield beenappliedsinceinception,andinvestment
incomeis correspondinglyecreasedr increased.

All otherfixed incomesecurities suchasfloating ratebondsandinterestonly securitiesjncluding thosethat have
beenimpaired,follow the prospectivemethodof accounting. Underthe prospectivemethod the recalculateduture
effectiveyield equateghe carryingvalue of theinvestmento the presenwalueof theanticipateduture cashflows.

Thefair valueof bondsis basedon quotedmarketpriceswhenavailable. If quotedmarketpricesarenot available,
valuesprovidedby otherthird-party organizationsare usead. If valuesprovidedby otherthird-party organizations
are unavailable,fair value is estimatedusing internal modelsby discountingexpectedfuture cashflows using
observablecurrentmarketratesapplicableto yield, credit quality and maturity of the investmentor using quoted
marketvaluesfor comparablénvestments.Internalinputsusedin the determinatiorof fair valueincludeestimated
prepaymenspeedsdefaultrates,discountratesand collateralvalues,amongothers. Structurecharacteristis and
cashflow priority arealsoconsidered.Fair valuesresultingfrom internalmodelsarethoseexpectedo be received
in anorderlytransactiorbetweenwilling marketparticipants.

Refer to Note 2cc. "Realizedcapital gains (losses)including othertharrtemporaryimpairmentsand unrealized
capital gains(losses)'for informationontheC 0 mp a policpfer determiningOTTI.

c. Preferredstocks

Preferredstocksin good standing thosethat are rated Categoriesl through 3 by the SecuritiesValuation Office
(SVO) of the NAIC, are generallyvaluedat amortizedcost. Preferredstocksnot in good standing,thosethat are
ratedCategorieg} through6 by the SVO of the NAIC, arevaluedat the lower of amortizedcostor fair value. Fair
valuesare basedn quotedmarketprices,whenavailable If quotedmarketpricesarenotavailable valuesprovided
by third-party organizationsare used. If valuesprovidedby third-party organizationsare unavailable fair valueis
estimatedusing internal models. Thesemodelsuse inputs not directly observableor correlatedwith observable
marketdata. Typical inputsintegratedinto the C o mp a imtgrdasdiscountedexpectedearningsmodelsinclude,
but arenot limited to, earningsbeforeinterest taxes,depreciationand amortizationestimates Fair valuesresulting
from internalmodelsarethoseexpectedo bereceivedn anorderlytransactiorbetweenwilling marketparticipants.

Referto Note 2cc. "Realizedcapital gains (losses)including otherthantemporaryimpairmentsand unrealized
capital gains(losses)'for informationontheC o mp a polichfer determiningOTTI.



MASSACHUSETTS MUTUAL LIFE INSURANCECOMPANY AND SUBSIDIARIES
NOTESTO CONSOLIDATED STATUTORY FINANCIAL STATEMENTS,continued

d. Commonstocks- subsidiariesand affiliates

Commonstocksof unconsolidatedsubsidiariesprimarily MMHLLC and MassMutual InternationalLLC (MMI),
areaccountedor usingthe statutoryequity method. The Companyaccountdor the valueof MMHLLC and MMI
at its underlying U.S. GAAP equity value adjustedto remove certain nonadmitted and intangible assets.
MMH L L Cvalee is also adjustedby a portion of its norcontrolling interests(NCI) after considerationof
MMHLLC's fair valueandtheC o mp a capitéllevels. The Division hasaffirmed the statutoryrecognitionof the
C o mp a appliasionof the NCI guidelinesin MMHL L C §tagutorycarryingvalue. However,the Companyhas
limited this recognitionto $2,703million asof December31, 2017 and $2,675million asof December31, 2016.
Operatingresults,lessdividendsdeclaredfor MMHLLC arereflectedasnetunrealizedcapitalgains(losses)n the
ConsolidatedStatutoryStatement®f Changesn Surplus. Dividendsdeclaredfrom MMHLLC arerecordedn net
investmentncomewhendeclaredandarelimited to MM H L L GQJ0SsGAAP retainedearnings. The costbasisof
commonstocksi subsidiarieandaffiliatesis adjustedor impairmentsdeemedo be otherthantemporary.

Refer to Note 5¢c. "CommonstocksT subsidiariesand affiliates" for further information on the valuation of
MMHLLC andMMI .

e. Commonstocks- unaffiliated

Unaffiliated commonstocksare carried at fair value, which is basedon quoted marketpriceswhen available.|f
guotedmarketpricesare not available,valuesprovidedby third-party organizationsare used. If valuesfrom third
partiesareunavailable fair valuesaredeterminedoy managementisingestimatesdaseduponinternalmodels. The
C o mp a interdiad models include estimatesbasedupon comparablecompany analysis, review of financial
statementshrokerquotesandlasttradedprice. Fair valuesresultingfrom internalmodelsarethoseexpectedo be
receivedin anorderlytransactiorbetweerwilling marketparticipants.

Refer to Note 2cc. "Realizedcapital gains (losses)including otherthantemporaryimpairmentsand unrealized
capital gains(losses)'for informationonthe C o mp a polcpfar determiningOTTI.

f. Mortgageloans

Mortgage loans are valued at the unpaid principal balanceof the loan, net of unamortizedpremium discount,
mortgageorigination feesand valuationallowances Interestincome earnedon impairedloansis accruedon the
outstandingprincipal balanceof theloanbasedonthel o aaoritractuakcouponrate. Interestis not accruedor (a)
impairedloansmorethan60 dayspastdue, (b) delinquentloansmorethan90 dayspastdue or (c) loansthat have
interestthatis not expectedo be colleced The Companycontinuallymonitorsmortgagdoanswherethe accrualof
interesthas beendiscontinued,and will resumethe accrual of intereston a mortgageloan when the facts and
circumstancesf the borrowerand propertyindicatethatthe paymentswill continueto bereceivedaccordingto the
termsof the original or modified mortgagdoanagreement.

Refer to Note 2cc. "Realizedcapital gains (losses)including otherthantemporaryimpairmentsand unrealized
capital gains(losses)'for informationontheC o mp a policpfser determiningOTTI.

g. Policyloans

Policy loansare carriedat the outstandingoan balancelessamountsunsecuredy the cashsurrendewalue of the
policy andamountscededto reinsurers At issuancepolicy loansarefully securecdby the cashsurrendewalue of
the policy. Unsecurecamountscanoccurwhensubsequenthargesareincurred on the underlyingpolicy without
the receiptof additionalpremium. If the premiumis not paid during the contractualgraceperiod, the policy will
lapse. Unsecurechonadmittecamountswerelessthan$1 million asof Decembei31, 2017and2016. Policy loans
earninterestcalculatedbaseduponeithera fixed or a variableinterestrate. Accruedinvestmentincomeon policy
loansmorethan90 dayspastdueis includedin the unpaidbalanceof the policy loanto the extentit doesnot exceed
the cashsurrendevalueof the underlyingcontract.



MASSACHUSETTS MUTUAL LIFE INSURANCECOMPANY AND SUBSIDIARIES
NOTESTO CONSOLIDATED STATUTORY FINANCIAL STATEMENTS,continued

h. Realestate

Investmentreal estate,which the Companyhasthe intent to hold for the productionof income, and real estate
occupiedby the Companyare carriedat depreciateccost, lessencumbrancesDepreciationis calculatedusingthe
straightline methodover the estimateduseful life of the real estateholding, not to exceed40 years. Depreciation
expensas includedin netinvestmenincome.

Real estateheld for saleis initially carriedat the lower of depreciateatostor fair valuelessestimatedselling costs
andis no longerdepreciatedAdjustmentgo carryingvalue,includingfor furtherdeclinesin fair value,arerecorded
in avaluationreservewhichis includedin realizedcapitallosses

Fair value is generally estimatedusing the presentvalue of expectedfuture cashflows discountedat a rate
commensuratavith the underlyingrisks. The Companyalso obtainsexternalappraisalgor a rotating selectionof
propertiesannualy. If anexternalappraisals notobtained aninternalappraisais performed.

Refer to Note 2cc. "Realizedcapital gains (losses)including otherthantemporaryimpairmentsand unrealized
capital gains(losses)'for informationonthe C o mp a polichfer deternining OTTI.

i. Partnershipsand limited liability companies

Partnershipaind LLCs, exceptfor partnershipsghat generateandrealizelow incomehousingtax credits(LIHTCs),

areaccountedor usingthe equity methodwith the changen the equity valueof the underlyinginvestmentrecorded
in surplus. Distributionsreceivedare recognizedas netinvestmentincometo the extentthe distribution doesnot
exceedoreviouslyrecordedaccumulatedindistributedearnings.

Investmentsn partnershipshat generatd IHTCs are carriedat amortizedcostunlessconsideredmpaired. Under
the amortizedcost method,the excessof the carrying value of the investmentover its estimatedresidualvalueis
amortizedinto netinvestmenincomeduringthe periodin which tax benefitsarerecognized.

The equity methodis suspendedf the carryingvalue of the investmentis reducedto zerodueto lossesfrom the
investmentOncethe equity methodis suspendedpssesarenot recordeduntil theinvestmenteturnsto profitability
and the equity methodis resumed. However, if the Companyhasguaranteedbligationsof the investmentor is
otherwisecommittedto providefurtherfinancial supportfor theinvestmentjosseswill continueto bereportedup to
theamountof thoseguaranteeabligationsor commitments.

Refer to Note 2cc. "Realizedcapital gains (losses)including othertharrtemporaryimpairmentsand unrealized
capital gains(losses)'for informationontheC 0 mp a policpfer determiningOTTI.

j- Derivatives

Interestrate swapsand credit default swapsassociatedvith replicatedassetsare valued at amortizedcostand all
other derivative types are carried at fair value, which is based primarily upon quotations obtained from
counterpartiesand independentsources. These quotationsare comparedto internally derived pricesand a price
challengeis lodged with the counterpartiesand independentsourceswhen a significant difference cannotbe
explainedby appropriateadjustmentsto the internal model. When quotel market values are not reliable or
available,the value is basedon an internal valuation processusing market observableinputs that other market
participantswould use Changesn the fair value of theseinstrumentsother than interestrate swapsand credit
default swapsassociatedvith replicatedassetsare recordedas unrealizedcapital gains(losse¥ in surplus. Gains
and lossesrealizedon settlementtermination,closing or assignmenbdf contractsare recordedas realizedcapital
gains(losse¥. Amountsreceivableandpayableareaccruedasnetinvestmenincome



MASSACHUSETTS MUTUAL LIFE INSURANCECOMPANY AND SUBSIDIARIES
NOTESTO CONSOLIDATED STATUTORY FINANCIAL STATEMENTS,continued

k. Cash,cashequivalentsand shortterm investments

Cashand cashequivalentswhich are carried at amortizedcost consistof all highly liquid investmentpurchased
with original maturitiesof threemonthsor less.

Shortterm investmentswhich are carried at amortizedcost, consistof shortterm bonds, money market mutual
fundsandall highly liquid investmentgurchasedvith maturitiesof greatetthanthreemonthsandlessthanor equal
to 12 months.

The carrying value reported in the ConsolidatedStatutory Statementsof Financial Position for cash, cash
equivalentsandshortterminvestmeninstrumentsapproximateshe fair value.

I. Investmentincomedueand accrued

Accruedinvestmentincomeconsistsprimarily of interestanddividends. Interestis recognizedon an accrualbasis
anddividendsarerecordedasearnedon theex-dividenddate.

m. Federalincometaxes

Total federalincometaxesare baseduponthe C o mp a hegtéstimateof its currentand deferredtax assetsor
liabilities. Currenttax expense(benefit) is reportedin the Consolidatd Statutory Statementsof Operationsas
federalincometax expense(benefit) if resultingfrom operationsand within net realizedcapital gains (losses)if
resultingfrom investedassetransactions.Changesn the balanceof deferredtaxes,which providefor bookto-tax
temporarydifferencesare subjectto limitations and are reportedwithin variouslines within surplus. Accordingly,
thereportingof bookto-tax temporarydifferencessuchasreservesandpolicy acquisitioncosts,and of bookto-tax
permanentdifferences, such as tax-exempt interest and tax credits, may result in effective tax ratesin the
Consolidatd StatutoryStatementsf Operationghatdiffer from thefederalstatutorytax rate.

n. Otherthan investedassets

Otherthaninvestedassetgprimarily includestheC o mp a imwesinsenin corporateownedlife insurancedeferred
and uncollectedlife insurancepremium,receivablefrom subsidiariesand affiliates, reinsuranceecoverablefixed
asset@andotherreceivables.

0. Separateaccounts

Separge accountsand subaccountsare segregatedfunds administeredand invested by the Company, the

performanceof which primarily benefitsthe policyholders/contradtolderswith aninterestin the separat@accounts.
Groupandindividual variableannuity, variablelife and otherinsurancepolicyholders/contracholdersselectfrom

amongthe separateaccountsand subbaccountsmadeavailableby the Company. The separateaccountsand sub

accountsare offered asinvestmentoptionsundercertaininsuraxce contractsor policies. The returnsproducedby

separat@ccountassetsncreaseor decreasseparat@ccounteserves.Separataccouniassetconsistprincipally of

marketablesecuritiesreportedat fair value. Exceptfor the C o mp a segdinseney supplementahccountsand
certain guaranteedseparateaccountsissuedin Minnesota, separateaccountassetscan only be usedto satisfy
separateccountiabilities andarenot availableto satisfythe generalobligationsof the Company. Separateccount
administrativeandinvestmentdvisoryfeesareincludedin feesandotherincome.

Assetsmay betransferredrom the generalinvestment®f the Companyto seedthe separat@accounts.Whenassets
aretransferredthey aretransferredat fair marketvalue. Gainsrelatedto the transferare deferredto the extentthat

the Companymaintainsa proportionateinterestin the separateaccount. The deferredgain is recognizedas the

C o mp a owndrshipdecreasesr whenthe underlyingasses aresold. Lossesassociatedwith thesetransfersare

recognizedmmediately.
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MASSACHUSETTS MUTUAL LIFE INSURANCECOMPANY AND SUBSIDIARIES
NOTESTO CONSOLIDATED STATUTORY FINANCIAL STATEMENTS,continued

Separateaccountsreflect two categoriesof risk assumption: nonguaranteedeparateaccountsfor which the
policyholder/contracholderassumeshe investmentrisk and guaranteedgeparateccountsor which the Company
contractuallyguarantees minimum return,a minimum accountvalue, or both to the policyholder/contracholder.
For certain guaranteedseparateaccountproductssuch as interestrate guaranteedgroductsand indexed separate
accountproducts,reserveadequacyis performedon a contractby-contractbasisusing, as applicable,prescribed
interestrates, mortality ratesand assetrisk deductions. If the outcomefrom this adequacyanalysisproducesa
deficiencyrelative to the currentaacount value, a liability is recordedin policyholders'reservesor liabilities for
deposittype contractsn the ConsolidatedStatutoryStatement®f FinancialPositionwith the correspondinghange
in theliability recordedaschangen policyholdersreservesor policyholdersbenefitsin the ConsolidatedStatutory
Statementsf Operations.

Premium income, benefits and expensesof the separateaccountsare included in the ConsolidatedStatutory
Statementof Operationswith the offset recordedin the changein p o | i ¢ y hesdrvdselmvesiinentincome
realizedcapitalgains(losse$ andunrealizedcapitalgains(losses)n the assetof separat@ccountsptherthanseed
money,accrueto policyholders/contracholdersand are not recordedin the CorsolidatedStatutoryStatement®f
Operations

p. Nonadmittedassets

Assetsdesighatedisnonadmittecby the NAIC primarily include pensionplan assetsintangibles certainelectronic
data processing(EDP) equipment,advancesand prepaymery, certaininvestmentsn partnershipsand LLCs for
which qualifying audits are not performed,the amountof DTAs (subjectto certain limitations) that will not be
realizedby the end of the third calendaryearfollowing the currentyearend, furniture and equipmentgcertainother
receivablesanduncollectedoremiumgreaterthan90 dayspastdue.Due andaccruedncomeis honadmittecn: (a)
bondsdelinquentmorethan90 daysor wherecollectionof interestis improbable;(b) impairedbondsmorethan60
dayspastdue; (c) bondsin default; (d) mortgageloansin defaultwhereinterestis 180 dayspastdue (€) rentin
arreargor morethan90 days;and(f) policy loaninterestdueandaccruedmorethan90 dayspastdueandincluded
in the unpaidbalanceof the policy loanin excessof the cashsurrendewvalue of the underlyingcontract.Assetsthat
are designatedas nonadmittedare excludedfrom the ConsolidatedStatutory Statementsof Financial Position
througha changen nonadmittedasset®n the Consolidatedstautory Statementsf Changesn Surplus.

g. Reinsurance

The Companyentersinto reinsuranceagreementsvith affiliated and unaffiliated insurersin the normal courseof
bushesgo limit its insuranceisk or to assumebusiness.

Premiumincome,benefitsto policyholders(including unpaidclaims)andp o | i ¢ y heselvekeerepodtednetof
reinsurance.Premium benefitsandreserveselatedto reinsuredbusinessreaccountedor on basesonsistentvith

thoseusedin accountingfor the original policiesissuedandthe termsof the reinsuranceontracts. The Company

recordsa receivablefor reinsuredbenefitspaid, but not yet reimbursedby thereinsurerandreducep ol i cyhol der s
reservesfor the portion of insuranceliabilities that are reinsured. Commissionsand expenseallowanceson
reinsurancecededand modified coinsurancegModco) reserveadjustmentson reinsurancecededare recordedas

revenue Commissionsand expensallowancen RetirementPlan Groupreinsuranceassumednd Modco reserve
adustmenton reinsurancassumedrerecordedasanexpense.

r.  Policyholders'reserves

Pol i cy mesdrvdgeravidedor the presentvalue of estimatedfuture obligationsin excessof estimatedfuture
premiumon policiesin force.

Reservesfor individual life insurancecontracts are developedusing acceptedactuarial methods computed
principally onthe netlevel premiumor CRVM baseausingthe AmericanExperienceor the 1941,1958,19800r the
2001C o mmi s s Standaeddrdindry mortality tableswith assumednterestrates. Reservedor disability riders
associatedvith life contractsare calculatedusing morbidity ratesfrom the 1952 Period2 IntercompanyDisability
Table modifiedto reflecttheC o mp a morbddiy experience.

11



MASSACHUSETTS MUTUAL LIFE INSURANCECOMPANY AND SUBSIDIARIES
NOTESTO CONSOLIDATED STATUTORY FINANCIAL STATEMENTS,continued

The Companywaives deductionof deferredfractional premium at death and returns any portion of the final
premiumbeyondthe dateof death. Reservesrecomputedusingcontinuoudunctionsto reflectthesepractices.

The Companychargesa higher premiumon certain contractsthat cover substandardnortality risk. For these
policies, the reservecalculationsare basedon a substandardnortality rate, which is a multiple of the standard
mortality tables.

Certain variable universallife and universallife contractsinclude featuressuch as guaranteedminimum death
benefits(GMDB) or otherguaranteethatensurecontinueddeathbenefitcoveragevhenthe policy would otherwise
lapse. Thevalueof the guaranteés only availableto the beneficiaryin the form of a deathbenefit. Theliability for

variable and universallife GMDBs and other guaranteess includedin p o | i ¢ y hesdrvdsand thedrelated
changein this liability is includedin changeinp o | i ¢ y heselvede thesConsolidatedStatutoryStatementof

Operations.

Reservedfor individual and group payout annuitiesare developedusing acceptedactuarial methodscomputed
principally underCARVM usingapplicableinterestratesandmortality tables. Individual payoutannuitiesprimarily

usethe 1971and1983Individual Annuity Mortality and Annuity 2000tables. Grouppayoutannuitiesprimarily use
the 1983GroupAnnuity Mortality and1994GroupAnnuity Reservingables.

Certain individual variable annuity and fixed annuity productshave a variety of additional guaranteesuch as
GMDBs and variable annuity guaranteediving benefits (VAGLB). The primary types of VAGLBs include
guaranteedminimum accumulationbenefits (GMAB), guaranteedminimum income benefits (GMIB) including
GMIB Basicand GMIB Plus and guaranteedninimum withdrawal benefits(GMWB). In general,thesebenefit
guaranteesequirethe contractowner or policyholderto adhereto a companyapprovedassetallocation strategy.
The liabilities for individual variableannuity GMDBs and VAGLBs areincludedin p o | i ¢ y hesefvese thes
Consolidatedstatement®f FinancialPositionandthe relatedchangesn theseliabilities areincludedin changein

pol i cy resetvdirtheS€dnsolidatedtatutoryStatementsf Operations

VariableannuityGMDBSs providea deathbenefitin excesf the contractvalueif the contractvalueis lessthanthe
guaranteedninimum amount. Somecontractsprovide that guaranteaiponthe contracto w n edeahand others
provide it uponthe annuitand sleath. This amountmay be basedon a return of premium (the premium paid
generallyadjustedfor withdrawalg, a roll-up (an accumulatiorof premiumat a specifiedinterestrate adjustedfor
withdrawals),a reset(the contractvalueon a specifiedanniversarydateadjustedfor subsequentithdrawals,which
is allowed to decreasavhen reset)or a ratchet(the contractvalue on a specifiedanniversarydate adjustedfor
subsequentvithdrawals,which is neverallowedto decreasevhenreset). For a variableannuity contract,a decline
in the stockor bond markes causingthe contractvalueto fall belowthe guaranteedpecifiedamountwill increase
thenetamountatrisk, whichis theamountof the GMDBs in exces®f the contractvalue.

GMABSs providethe annuty contractholderwith a guaranteedninimum contractvalue at the end of the products
guaranteeperiod. If the contractvalue is below that guaranteeat the end of the period, the contractvalue is
increasedo the guaranteedaninimum accountbenefitvalue andthe contractcontinuesfrom thatpoint. Optionsfor
theguarantegeriodare10,12,20and26 years Theseoptionsareonly availableuponcontractissue.

GMWBs provide the annuity contract holder with a guaranteethat a minimum amountwill be available for
withdrawalannuallyfor life regardles®f the contractvalue.

GMIBs provide the annuity contractholder with a guaranteedninimum amountwhen the contractis annuitized.
The GMIBs would be beneficialto the contractholderif the contracth o | dcentréctvalue would otherwisenot
provide a higher annuitizationvalue using currently offered ratesat the time of annuitization. GMIBs generally
anticipatepayout betweerages60 and90. The CompanyissuedGMIB Basicfrom 2002to 2007.
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MASSACHUSETTS MUTUAL LIFE INSURANCECOMPANY AND SUBSIDIARIES
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GMIB PlusreplacedGMIB Basicandwasissuedfrom 2007to 2009. GMIB Plusincludesa productversion,which
providesa minimum floor amountthat canbe appliedto an annuityoption. The GMIB Plusvalueis equalto the
initial purchaseamountincreasedoy a compoundannualinterestrate. If a contractownertakesa withdrawal, the
GMIB Plusvalueis recalculatecby makinganadjustmenfor withdrawals. Therearetwo typesof adjustmentgor
withdrawals: (1) Dollar for dollar adjustment during eachcontractyear,the GMIB Plusvaluewill be lower for
eachdollar thatis withdrawnup to andequalto the currentcontractyearinterestcreditedon the GMIB Plusvalue;
(2) Prorataadjustmeni duringeachcontractyear,for anyamountwithdrawnthatexceedshe currentcontractyear
interestcreditedon the GMIB Plusvalue,the GMIB Plusvalue will be further reducedby a pro-rata adjustment.
Sucha withdrawalwill negativelyimpactthe GMIB Plusvalue. GMIB Pluscannotbe annuitizedwithin ten years
of contractissuanceasthe rider canonly be exercisedafter a ten yearwaiting period haselapsed. This guarantee
wasonly availableuponcontractissuance.

Reservesfor individual and group fixed deferred annuities are developedusing acceptedactuarial methods
computedprincipally under CARVM using applicableinterestrates and mortality tables. Individual deferred
annuitiesprimarily usethe 1971 and 1983 Individual Annuity Mortality and Annuity 2000tables. Group deferred
annuitiesprimarily usethe 1983GroupAnnuity Mortality and1994 GroupAnnuity Reservingables.

Reservesfor individual and group variable deferredannuitiesare developedusing acceptedactuarial methods
computedprincipally under CARVM for variable annuitiesusing applicableinterestratesand mortality tables.
Individual variabledeferredannuites primarily usethe 1994 Minimum GuaranteedeathBenefitor Annuity 2000
tables. The liability is evaluatedunder both a standardscenarioand stochasticscenariosnet of currently held

applicablehedgeassetashflows. The Companyholdsthereservdiability valuationat the higherof the standardbr

stochasticscenariovalues. Basedonthe C 0 mp a cugreit/held hedgesif marketinterestratesincreasethe fair

value of the Companyhedgeswould decreasén value andreservesvould decrease.Shaild marketinterestrates
decreasethe fair value of the Companyhedgeswould increasein value andreservesvould increase. In addition,
the Companyelectedto hold additionalreservesabovethoseindicatedbasedon the stochasticor standardscenario
in orderto maintaina prudentlevel of reserveadequacy.

Thestandardscenarids a prescriptivereservewith minimal companydiscretion. The primarydriver of the standard
scenarioresultis the compositionof the in force policies,with the key factor beingthe extentto which the product
guaranteesrefi i tlemo n e Yhealueof thereserveguaranteesinderthe standardscenariais driven primarily
by equity markets.

For the stochasticscenariosthe Companyusesthe AmericanAcademyof A ¢ t u ascenagiss.®rudentestimate
assumptionsreusedfor mortality, expenseandcommissionsinvestmenitmanagemenees,taxesandpolicyholder
behavior including lapses,partial withdrawals, annuitizationand additional premium. Theseassumptionsare
consstentwith thoseusedfor assetadequacyestingandare basedon Companyexperience.Stochastigeservesare
driven by the degreethat the variable annuty benefitsare il i the mo n eay projectedinterestratesand equity
marketlevels,expensegliscownt rates netderivativevalues,andpolicyholderbehavior.

Separateaccountsnclude certaingroup annuity contractsusedto fund retirementplansthat offer a guaranteef a
contracth o | dpeincipat which canbe withdrawnover a statedperiodof time. Thesecontractsoffer a statedrate
of return backedby the Company. Contractpaymentsare not contingentupon the life of the retirementplan
participants.

Disability income policy reservesare generally calculated using the two-year preliminary term method and
actuariallyacceptednorbidity tablesusingthe 1964C o mmi s s Digaliliey Tabléandthe1985C o mmi ssi oner s 6
Individual Disability Table A with assumednterestand mortality ratesin accordancevith applicablestatutesand

regulations.

Disabled life claim reservesare generally calculatedusing actuarially acceptedmethodologiesand actuarially

acceptedmorbidity tablesusingthe 1964C o mmi s s DisahilgyrTabfeand1985C o mmi s s Individeal s 6
Disability TablesA andC with assumednterestratesin accordancevith applicablestatutesandregulations.
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LTC policy reservesare generallycalculatedusingthe oneyear preliminary term methodand actuariallyaccepted
morbidity, mortality and lapse tables with assumedinterest rates in accodance with applicable statutesand
regulations.

LTC claim reservesare generally calculatedusing actuarially acceptedmethodologiesand actuarially accepted
morbidity tableswith assumednterestratesin accordancevith applicablestatutesandregulatiors.

Unpaid claims and claim expensereservesare relatedto disability and LTC claims. Unpaid disability claim
liabilities are projectedbasedon the averageof the last threedisability payments LTC unpaidclaim liabilities are
projectedusingpolicy specificdaily benefitamountsandaggregatautilization factors. Claim expensaeservesare
basedon an analysisof the unit expenseselatedto the processingand examinationof new and ongoingclaims.
Interestaccruedon reservess calculatedoy applyingNAIC prescribednterestratesto the averagaeservesy year
incurred.

Tabular interest, tabular reserves reservesreleased,and tabular cost for all life and annuity contractsand
supplementar contractsinvolving life contingenciesare determinedin accordancevith NAIC Annual Statement
instructions. For tabularinterestwholelife andtermproductsusea formulathatappliesa weightedaverageanterest
ratedeterminedrom a seriatimvaluaton file to the meanaverageeserves.Universallife, variablelife, grouplife,
annuityandsupplementatontractsusea formulathat appliesa weightedaveragecreditedrateto the meanaccount
value. For contractswithout an accountvalue (e.g., a Single PremiumIimmediateAnnuity) a weightedaverage
statutoryvaluationrate is applied to the meanstatutoryreserveor acceptedactuarial methodsusing applicable
interestratesareapplied.

All po |l i ¢y heselvekemdasciualsarepresentede of reinsurance.Managemenbelievesthattheseliabilities
andaccrualsrepresenima n a g e testestidaseand will be sufficient, in conjunctionwith future revenuesto
meetfuture anticipatedobligationsof policiesandcontractsn force.

s. Liabilities for deposittypecontracts

Liabilities for funding agreementsjividendaccumulationspremiumdepositfunds,investmenttype contractssuch
assupplementargontractsnot involving life contingenciesand certainstructuredsettlementannuitiesarebasedon
accountvalueor acceptedctuariaimethodsusng applicableinterestrates.

t.  Participating contracts

Participating contractsare those that may be eligible to sharein any dividends declaredby the Company.
Participatingcontractsissued by the Companyrepresenteb4% of the Co mp a pp 6 § ¢ y hesdrvdsand s
liabilities for deposittype contractsasof Decembe1,2017and52% asof Decembe1,2016.

o

u. Policyholders'dividends

Dividendsexpectedo be paidto policyholdersin thefollowing yearareapprovedannuallyjpyMa s s Mu Baard | 6 s

of Directorsandarerecordedasan expensean the currentyear. The allocationof thesedividendsto policyholders

reflects the relative contibution of eachgroup of participating policies to surplusand considers,amongother
factors,investmenteturns,mortality and morbidity experienceexpensesndtaxes. Theliability forp ol i cy hol der s
dividendsincludesthe estimatecamountof annualdividendsandsettlementividends. A settlementdividendis an
extradividendpayableat terminationof a policy uponmaturity, deathor surrender.
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v. Assetvaluationreserve

The Companymaintainsan AVR that is a contingencyreserveto stabilize surplus againstfluctuationsin the
carryingvalueof commonstocks real estatepartnershipandLLCs aswell ascreditrelatedchangesn the value of
bonds, preferredstocks, mortgage loans, and certainderivatives The AVR is reportedas a liability within the
ConsolidatedStatutoryStatement®f FinancialPositionandthe changein AVR, netof tax, is reportedwithin the
ConsolidatedstatutoryStatementsf Changesn Surplus

w. Repurchaseagreements

Repurchaseagreementsare contractsunder which the Company sells securitiesand simultaneouslyagreesto

repurchaseghe sameor substantiallythe samesecurities. Theserepurchaseagreementsre carried at cost and
accountedor as collateralizedborrowingswith the proceedsrom the saleof the securitiesrecordedas a liability

while the underlying securitiescontinueto be recordedas an investmentby the Company. Earningson these
investmentsarerecordedasinvestmenincomeandthe differencebetweerthe proceedsaindthe amountat which the
securitieswill be subsequentlyeacquireds amortizedas interestexpense. Repurchaseagreementare usedas a
tool for overall portfolio managemento help ensurethe Company maintainsadequateassetsn orderto provide
yield, spreadanddurationto supportliabilities andothercorporateneeds.

The Companyprovidescollateral,as dictatedby the repurchasegreementsto the counterpartyin exchangefor a
loan. If the fair value of the securitiessold becomedessthan the loan, the counterpartymay require additional
collateral.

The carrying value reported in the ConsolidatedStatutory Statementsof Financial Position for repurchase
agreementapproximateshe fair value.

X. Commercialpaper

The Companyissuescommercialpaper(CP) in the form of unsecuredotes Intereston CP is calculatedusinga
360-day yearbasedon the actualnumberof dayselapsed. Due to the shortterm natureof CP, the carryingvalue
approximats fair value.

y. Interestmaintenancereserve

The Companymaintainsan IMR thatis usedto stabilizenetincomeagainstfluctuationsin interestrates. After-tax
realizedcapitalgains(losses)which resultfrom changesn interestratesfor all typesof fixed-incomeinvestments
and interestrelated derivatives,are deferredinto the IMR and amortizedinto net investmentincome using the
groupedamortizationmethod. In the groupedamortizationmethod,assetsare groupedbasedon yearsof maturity.
IMR is reducedby the amountcededto reinsurersvhenenteringinto in force coinsuranceedingagreementsThe
IMR is includedin otherliabilities or, if negativejs recordedasa nonadmittedasset.

z. Employeecompensatiorplans

The Companyhasa long-termincentivecompensatiomplan, underwhich certainemployeeof the Companyandits
subsidiariesmay be issued phantomsharebasedcompensatiorawards. Theseawardsinclude PhantomStock
Appreciation Rights (PSARs) and PhantomRestrtted Stock (PRS). Theseawardsdo not grant an equity or
ownershipinterestin the Company.

PSARsprovidethe participantwith the opportunityto sharein the value createdn the total enterprise. The PSAR
value is the appreciationin the phantomstock price betweenthe grant price and the shareprice at the time of
exercise. Awardscanonly be settledin cash. PSARstypically cliff vestat the endof threeyearsand expirefive
yearsafterthe dateof grant. VestedPSARsmay be exercisedduring quarerly two-weekexerciseperiodsprior to
expiration. The compensatiomxpensdor anindividual awardis recognizedverthe serviceperiod.
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PRSprovide the participantwith the opportunityto sharein the value createdin the total enterprise. Participars

receivethe full phantomsharevalue (grant price plus/minusany changein shareprice) over the award period.

Awardscanonly be settledin cash. PRStypically vestson a gradedbasisover five years,onethird peryearafter

yearsthree,four andfive. Oneachvestingdate,a lump sumcashsettlemenis paidto the participantbasedon the

numberof sharesvestedmultiplied by the mostrecentphantomstock price. Compensatiorexpensds recognized
on the acceleratedattribution method. The acceératedattribution methodrecognizeompensatiorexpenseover

the vestingperiodby which eachseparatgayoutyearis treatedasif it were,in substancea separat@award.

All awardsgrantedunderthe C o mp a plangae compensatorglassifiedawards. Compensatiorostsarebased
on the mostrecentquarterlycalculatedintrinsic value of the PSARs(currentshareprice lessgrantprice per share
not less than zero) and PRS (current shareprice per share),consideringvesting provisions, net of forfeiture
assumptionsindareincludedin the ConsolidatedstatutoryStatementsf FinancialPositionasa liability in general
expenseslueor accrued. The compensatiorxpensdor anindividual awardis recognizedverthe serviceperiod.
The cumulativecompesationexpensedor all outstandingawardsin any periodis equalto the changein calculated
liability periodoverperiod. Therequisiteserviceperiodfor theawardsis thevestingperiod.

At the time of death or disability, awards contain vesting condtions, wherebye mp | o yrevestedawards
immediatelyveston an acceleratedasiswith a oneyear exerciseperiod for PSARs,full acceleratedrestingand
settlemenfor PRSawardsgranted2016andafter. For PRSawardsgrantedprior to 2016,awardsveston a pro-rata
basiswith immediatesettlement.

At thetime of retirement for awardsgrantedbeginningin 2016,both PRSandPSARvestaccordingto the original
grantterms. For awardsgrantedprior to 2016, unvestedawardsimmediatelyveston an acceleated basiswith a
two-yearexerciseperiodfor PSARs,anda pro-ratabasiswith immediatesettlemenfor PRS.

The phantomshareprice is determinedas the greaterof the shareprice calculatedusing managemenbasiscore
operatingincome or the shareprice calculatedusing managemenbasis equity. This phantomshare price is
calculatedand communicatedo all participantsquarterlyandis usedin calculatingthe liability of the Company
basednintrinsic value.

aa. Otherliabilities

Otherliabiliti esprimarily consistof the derivativeinterestexpensdiability, liability for employeebenefits,pending
securitysettlementsyinearnedncomeandremittancesanditemsnot allocated.

bb. Premiumand relatedexpenseaecognition

Life insurancepremiumrevenueis generallyrecognizedannuallyon the anniversarydateof the policy. However,
premiumfor flexible products primarily universallife andvariableuniversallife contractsjs recognizedasrevenue
whenreceived. Annuity premiumis recoguized asrevenuewhenreceived.Disability incomeandLTC premiumis

recognizedasrevenuevhendue.

Premium revenueis adjustedby the related deferred premium adjustment.Deferred premium adjustsfor the
overstatementreatedin the calculation of reseves as the reservecomputationassumeghe entirey e a neb
premiumis collectedannually at the beginningof the policy year and doesnot take into accountinstallmentor
modalpayments.

Commissionsand other costsrelatedto issuanceof new policies and policy maintenanceand settlementcostsare
chargedo currentoperationsvhenincurred.Surrendeffee chargeson certainlife andannuityproductsarerecorded
asareductionof benefitsandexpenses.
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cc. Realizedcapital gains (losses)including otherthan-temporaryimpairmentsand unrealized capital gains
(losses)

Realizedcapital gains(losse$, net of taxes,excludegains(losse} deferredinto the IMR and gains(losse$ of the
separat@ccounts.Realizedcapitalgains(losse$, including OTTI, arerecognizedn netincomeandaredetermined
usingthe specificidentificationmethod.

Bonds- general

The Companyemploysa systematicmethodologyto evaluateOTT! by conducting a quarterlyanalysisof bonds.
OTTI is evaluatedin a mannerconsistentwith market participantassumptions. The Company considersthe
following factors,whereapplicabledependingon the type of securities,in the evaluationof whethera declinein
valueis otherthantemporary: (a) thelikelihood thatthe Companywill be ableto collectall amountsdueaccording
to the contractuakermsof the debtsecurity;(b) the presentvalue of the expecteduture cashflows of the security;
(c) the characteristicsquality and value of the underlying collateral or issuersecuringthe position; (d) collateral
structure;(e) the lengthof time and extentto which the fair value hasbeenbelow amortizedcost; (f) the financial
condition and nearterm prospectsof the issuer;(g) adverseconditiors relatedto the securityor industry; (h) the
rating of the security; (i) the C o mp a ability andintentto hold the investmentfor a period of time sufficientto
allow for ananticipatedrecoveryto amortizedcost and(j) otherqualitativeand quantititive factorsin determining
the existenceof OTTI including, but not limited to, unrealizedosstrendanalysisandsignificantshorttermchanges
in value

In addition, if the Companyhasthe intentto sell, or the inability, or lack of intent to retainthe investmentfor a
period sufficient to recoverthe amortizedcostbasis,an OTTI is recognizedas a realizedloss equalto the entire
differencebetweerthei n v e s tamatizadodstbasisandits fair valueatthe balancesheetdate.

Whenabondis otherthantemporarilyimpaired,a newcostbasisis established.
Bonds- corporate

For corporatesecuritiesif it is determinedhata declinein thefair valueof abondis otherthantemporary OTTI is
recognizedasarealizedlossequalto thedifferencebetweerthei n v e s tamartizedodstbasisand,generally,its
fair valueatthebalancesheetdate.

Bonds- loan-backedandstructuredsecurities

For loanbackedandstructuredsecuritiesif the presentvalue of cashflows expectedo be collectedis lessthanthe
amortizedcostbasisof the security,an OTTI is recognizedas a realizedloss equalto the differencebetweenthe
i nv e s tamatizaddds basisandthe presentvalue of cashflows expectedo be collected. The expectedcash
flows arediscountedatthes e c u reffettiyedterestrate. Internalinputsusedin determiningthe amountof the
OTTI on structuredsecuritiesinclude collateral performance prepaymentspeedsdefault rates,and loss severity
basedon borrowerandloan characteristicsaswell asdeal structureincluding subordinationpvercollateralization
andcashflow priority.

ABS and MBS are evaluatedfor OTTI using scenariosand assumptionsdasedon the specificsof eachsecurity
including collateraltype,loantype, vintageandsubordinatiorevel in the structure. Cashflow estimatesrebased
on theseassumptionsand inputs obtainedfrom externalindustry sourcesalong with internal analysisand actual
experience Where applicable,assumptionsnclude prepaymentspeedsdefault ratesand loss severity, weighted
averagematurityandchangesn the underlyingcollateralvalues.
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The Companyhasa review processor determiningif CDOsareat risk for OTTI. For the senior,mezzanineand
junior debttranchescashflows are modeledusing multiple scenariosasedon the currentratingsandvaluesof the

underlying corporatecredit risks and incorporatingprepaymentand default assumptionghat vary accordingto

collateralattributesof eachCDO. The prepaymethand defaultassumptionsre varied within eachmodel based
upon rating (basecase),historical expectationgdefault), rating changeimprovement(optimistic), rating change
downgrade(pessimistic)and fair value (market). The default rates producedby these multiple scenariosare
assignecdan expectationweight accordingto currentmarketandeconanic conditionsandfed into a final scenario
OTTl is recordedf thisfinal scenariaesultsin thelossof anyprincipalor interestpaymentsiue.

For the mostsubordinategunior CDO tranchesthe presentvalue of the projectedcashflows in the final scenarias

measuredusing an effective yield. If the currentbook value of the securityis greaterthan the presentvalue
measuredisingan effectiveyield, an OTTI is takenin anamountsufficientto produceits effectiveyield. Certain
CDOscannotbe modeledusingall of the scenariodecausef limitations on the dataneededor all scenariosThe

cashflows for these CDOs, including foreign currency denaminated CDOs, are projectedusing a customized
scenariaonanagementelievess reasonabléor theapplicablecollateralpool.

For loanbackedand structuredsecurities any differencebetweenthe new amortizedcostbasisand any increased
presentvalue of future cashflows expectedo be collectedis accretednto netinvestmentncomeoverthe expected
remaininglife of thebond.

Commorandpreferredstock

The costbasisof commonandpreferredstocksis adjustedfor impairmentsleemedo be otherthantemporary. The
Companyconsiderghe following factorsin the evaluationof whethera declinein valueis otherthantemporary: (a)
the financial condition and nearterm prospectsof the issuer;(b) the C o mp a abjlity andintent to retain the
investmenftor a periodsufficientto allow for a neartermrecoveryin value;and(c) the periodanddegreeto which
the value hasbeenbelow cost. The Companyconductsa quarterlyanalysisof issuerswhosecommonor preferred
stockis notin-good standingor valued below 80% of cost. The Companyalso considersother qualitative and
guantitativefactorsin determiningthe existenceof OTTI including, but not limited to, unrealizedosstrendanalysis
andsignificantshorttermchangesn value

Mortgageloans

The Companyperformsinternalreviewsat leastannuallyto determinef individual mortgageloansare performing
or nonperforming. The fair valuesof performingmortgageloansare estimatedoy discountingexpecteduture cash
flows usingcurrentinterestratesfor similar loanswith similar creditrisk. For nonperformingoans,the fair valueis
the estimateccollateralvalue of the underlyingreal estate. If foreclosureis probable,the Companywill obtainan
externalappraisal.

Mortgageloans are consideredtio be impaired when, basedupon currentavailableinformation and events,it is

probablethat the Companywill be unableto collect all amountsof principal and interestdue accordingto the

contractuatermsof the mortgagdoanagreement.A valuationallowanceis recordedon a loan-by-loanbasisin net
unrealizedcapital lossesfor the excessof the carrying value of the mortgageloan over the fair value of its

underlyingcollateral. Suchinformationor eventscould include propertyperformaree, capitalbudgetsfuture lease
roll, a propertyinspectionaswell aspaymenttrends. Collectability and estimateddecreases collateralvaluesare
alsoassessedn a loanby-loan basisconsideringall eventsand conditionsrelevantto the loan. This evaluationis

inherently subjectiveas it requires estimatesthat are susceptibleto significant revisions as more information
becomesvailable,aschangesoccurin the marketor asnegotiationswvith the borrowingentity evolve. If thereis a

changein the fair value of the underlyingcollateralor the estimatedoss on the loan, the valuationallowanceis

adjustedaccordingly An OTTI occursuponthe realizationof a creditloss,typically throughforeclosureor aftera

decisionis madeto accepta discountechayoff, andis recognizedn realizedcapitallosses. The previouslyrecorded
valuationallowanceis reversedfrom unrealizedcapital losses Whenan OTTI is recorded,a new cost basisis

estblishedreflectingestimatel valueof the collateral.
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Realestate

For real estateheld for the productionof income,depreciateccostis adjustedfor impairmentswhenevereventsor
changesdn circumstancesndicatethe carrying amountof the assetmay not be recoverablewith the impairment
being includedin realized capital losses. An impairmentis recordedwhenthe p r o p eestimgtédfsiture net
operatingcashflows overtenyears,undiscountecindwithoutinterestchargesis lessthanbookvalue.

Adjustmentsto the carryingvalue of real estateheld for salearerecordedin a valuationreserveasrealizedcapital
lossesvhenthefair valuelessestimatedselling costsis lessthanthe carryingvalue.

PartnershipsandLLCs

Whenit is probablethat the Companywill be unableto recoverthe outstandingcarrying value of an investment
basedon undiscountectashflows, or thereis evidenceindicatingan inability of the investeeto sustainearningsto

justify the carryingvalueof theinvestmentOTTI is recognizedn realizedcapitallosseseflectingthe excesof the

carrying value over the estimatedfair value of the investment. The estimatedfair valuesof limited partnership
interestsare generallybasedon the C o mp a sharéo$ the net assetvalue (NAV) as providedin the financial

statement®f the investees.In certaincircumstancesnanagementay adjustthe NAV by a premiumor discount
whenit hassufficientevidenceto supportapplyingsuchadjustments.

For determiningmpairmentdn partnershipshatgeneratd IHTCs, the Companyusesthe presentwalueof all future
benefits,the majority of which aretax credits,discountedat a risk-free ratefor future benefitsof ten or moreyears
andcompareghe resultsto its currentbook value. Impairmentsarerecognizedn realizedcapitallossesreflecting
the excesof the carryingvalueoverthe estimatedair valueof theinvestment.

Unrealizedcapital gains(losses)

Unrealizedcapital gains(losses)include changesn the fair value of derivatives,excludinginterestrate swapsand
credit default index swaps associatedwith replicated assets; currency translation adjustmentson foreign
denominatedonds;changesn the fair valueof unaffiliatedcommonstocks changesn thefair valueof bondsand
preferredstocksthat are carried at fair value and changedn the inflation adjustmenton U.S Treasuryinflation-
indexedsecurities Changesn theC o mp a aquit§isvestmentsn partnershipandLLCs, includingthe earnings
asreportedon the financial statementsearningsrecordel asaccumulatedindistributedearningsforeign exchange
assetvaluationand markto-marketon operatingassetsand certainsubsidiariesand affiliates are also reportedas
changesin unrealizedcapital gains (losses). Unrealizedcapital gains (losses)are recordedas a changein net
unrealizeccapitalgains(losses) netof tax, within the ConsolidatedstatutoryStatementsf Changesn Surplus

3. Newaccountingstandards

Adoptionof newaccountingstandards

In April 2016,the NAIC adoptedmodificationsto the Statement®f StatutoryAccountingPrinciples(SSAP) No.
41R, SurplusNotes which wereeffective Januaryl, 2017. Thesemodificationsrequiredthatthe surplusnoteswith
adesignatiorequivalento NAIC 3 through6 bereportedat the lesserof amortizedcostor fair value.Priorto 2017,
thesesurplusnotesare reportedat amortizedcost. The modificationsalso incorporateguidanceto clarify when
surplusnotesshall be nonadmitted,an unrealizedloss should be recognizd, and an OTTI assessmerghould be
performed. Thesemadificationsdid nothaveanimpactontheC o0 mp a fingnéia statements.

In June2016, the NAIC adoptedmodificationsto SSAP No. 26R, Bondsand SSAP No. 43R, Loan-backedand
Structured Securities which were effective January 1, 2017 and should be prospectively applied. These
modificationsclarified that the amountof prepaymenpenaltiesor acceleratiorfeesreportedasinvestmenincome
should equal the total proceedsreceivedless the par value of the investment;and any difference betweenthe
carryingvalueandthe parvalue at the time of disposalwill be reportedasrealizedcapitalgainsandlosses. These
modificationsalsoaddedspecificdisclosureselatedto securitiessold, redeemear otherwisedisposedf asaresult
of acallablefeature. Thesemodificationsdid not havea significantimpactontheC o mp a fingnéia statements.
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In June2016,the NAIC adoptedsubstantiveevisionsto SSAPNo. 51R, Life Contracts to incorporatereferenceso

the Valuation Manual (VM) andto facilitate the implementationof principlesbasedreserving(PBR), which were
effectiveon Januaryl, 2017. The adoptionof PBR only appliesto newlife insurancepoliciesissuedafter Januay

1, 2017,howeverthe Company plansto adopttheserevisionsto SSAPNo. 51 usingthe 3-yearphasedn approach
by no laterthanJanuaryl, 2020. The Companycurrently usesformulasand assumptiongo determinereservesas
prescribedby statelaws andregulations. Under PBR, the Companywill be requiredto hold the higher of (a) the

reserveusing prescribedfactors and (b) the PBR reservewhich considersa wide range of future economic
conditions, computedusing justified companyexperiencefactors, such as mortality, policyholder behaviorand

expenses. The Companyis currently assessinghe impact of thesemodificationson the Co mp a finariial

statements.

In August2016,the NAIC adoptedmodificationsto SSAPNo. 51R, Life Contracts which wereeffedive Januaryl,

2017.Thesemodificationsclarified thatannualassumptiorchangedrom reservingmethodsusedin PBR would not

gualify asa changen valuationbasis. Changesn valuationbasisarerecordedirectly to surplusinsteadof through
income. Thesemodificationswere madeto accommodatéd’BR which becameeffective Januaryl, 2017. These
modificationsarenot expectedo haveanimpactontheC o mp a fngndia statements.

In December2016, the NAIC adoptedmodificationsto SSAP No. 35R, Guararty Fund and Other Assessments,
which becameeffective March 16, 2017. The modification allows insurersto considerexpectedenewalsof short
term healthcontractsin determiningthe assetsecognizedfrom accruedguarantyfund liability assessmentisom
insolvencieof entitiesthat write long-term care.Also, in August2017,the NAIC madean additionalmodification
to SSAPNo. 35Rto requirediscountingguarantyfund assessmentndthe relatedrecoverabldax creditin excess
of oneyearto paymentor recoveryat the whole life discountratein effectasof the reportingdate.The Company
hasadoptedhesemodifications which did not havea significantimpacton its financial statements.

In April 2017, the NAIC adoptedmodificationsto SSAP No. 26R, Bonds which were effective December31,
2017. Thesemodificationsarepartof anongoinginvestmentlassificationproject. Thesemodifications(a) provide
adefinition of a security,(b) updatethe descriptionof bondsincludedin scopeof the guidance (c) requirefair value
accountingfor certain SecuritiesValuation Office (SVO) identified investmentssuch as bond exchangetraded
funds, unlessa sysematicvalue hasbeenelected,and (d) clarify the scopeof the standardto specificallyinclude
bank loans acquired through organization, participaton, syndication or assignment. The adoption of these
modificationsdid nothaveanimpactonthe Company fnancialstatementin 2017

In June2017,the NAIC adoptedmodificationsto SSAPNo. 30, Unaffiliated CommonStock SSAPNo. 48, Joint

Ventures Partnershipsand Limited Liability Companiesand SSAPNo. 97, Investmentsn Subsidiary Controlled
and Affiliated Entitiesastheyrelateto ASU 201607, Simplifyingthe Transitionto the Equity Methodof Accounting
which wereeffective Januaryl, 2017 Thesemodificationsincludedthe definition of controlandprovidedguidance
as to when an investmentqualified (or no longer qualifies) for the equity method of accounting. These
modifications further spedfied that when the level of investmentin a subsidiary,controlled or affiliated (SCA)

entity fell belowthe level of control, definedasthe possessiomdirectly or indirectly, of the powerto director cause
thedirectionof the managemerandpoliciesof theinvesteein SSAPNo. 97, thereportingentity shoulddiscontinue
the use of the equity method of accounting. When an entity becomesqualified to use the equity method of

accountingthe entity shouldaddthe costof acquiringthe additionalinteres in the investeeto the currentbasisof

the previouslyheld interestand apply the equity methodof accounting prospectively. The Companyhasadopted
thesemodifications.

In June2017,the NAIC adoptedmodificationsto SSAPNo. 37, MortgageLoans which becameeffective Junes,
2017. Thesemodificationsclarify thata reportingentity providinga mortgagdloanasafi p a r t in@a ingrtgaget
loana g r e e miwuldcdnsiderthe mortgageloan in the scopeof SSAP No. 37. Specifically, in addition to
mortgage loans directly originated, a mortgageloan also includes mortgagesacquired through assignment,
syndicationor participation. These modifications also clarify the impairment assessmenand incorporatenew
disclosuredor thesetypesof mortgageloars to identify mortgageloansin which the insureris a participantor co-
lender. Thesemadificationsdid not have a financial impact on the Company. The Companyhas addedthe
additionaldisclosureso theC o0 mp a fingnéia statements.
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Future adoptionof newaccountingstandards

In January?2017,the NAIC adoptedmodificationsto SSAPNo. 86, Derivatives which will be effective Januaryl,
2018. The modificationsmaintaingrossreportingof derivativevariationmarginasa separateinit of accountrather
than characterizingas legal settlementwith markto-market changesrecordedin surplus. Regardingexchange
traded futures, these modifications further clarify that variation margin and markto-market changesshould be
recordedin the samemannerasall otherderivativeinstruments. The Companywill record mark-to-marketgains
andlossesrom exchangdradedfuturesasunrealizedgainsor lossednsteadof realizedgainsor lossesandgrossup
thederivativesandcollateralline itemsoniits financial statementsThesemodificationswill notimpacttotal surplus
andthe Companyanticipatesanimmaterialimpactonits financial statements.

In April 2017,the NAIC adoptedmodificationsto SSAPNo. 69, Statemenbf CashFlows: Classificationof Certain
Cash Receiptsand CashPaymentsto adoptASU No. 201615, Classificationof Certain CashReceiptsand Cash
Paymentsin its entirety,which will be effective Januaryl, 2018 0on a retrospectivebasis.In June2017,the NAIC
adoptedadditional modificationsto SSAP No. 69 to incorporateportionsof ASU No. 201618, RestrictedCash
which will be effective December31, 2019 with early adoptionpermitted. The initial modificationsaddresshe
classificationanddisclosureof certainitemswithin the statementef cashflows. Uponadoption,proceedgrom the
settlementof corporateowned life insurancepolicies owned by the Companywill be classified as investing
activitiesinsteadof operatingactivities. Additionally, the Companywill applythe natureof distribution approacho
SCA equity methodinvestmentsand the cumulativeearningsapproachto all other equity methodinvestmentsn
determiningwhetherdistributionsreceivedfrom equity methodinvesteesare returnson investment,recordedas
operating activities, or returns of investment,recordedas investing activities. Effective January1, 2018, the
Companywill early adopt on a retrospectivebasis, the second modification that adds restricted cash, cash
equivalentsand shortterm investmentgo the existing statutorydisclosurerequirementsn SSAPNo.1, Accounting
Policies, Risks& Uncertaintiesand Other Disclosures Although the adoptionof thesemodificationswill require
reclassificatiorbetweennvestingandoperatingcashflows, theywill not havea materialimpactontheCo mpany 6 s
financialstatements.

In November2017,the NAIC adoptedmodificationsto SSAPNo. 100R, Fair Valug allowing NAV pershareasa
practical expedientto fair value, either when specifically namedin a SSAP or whenthe investeequalifies as an
investmentcompany which will be effective Januaryl, 2018 These modifications adopt, with modification,
applicableU.S. GAAP, allowing greaterconsistencyvith FASBS allowableuseof NAV. Thesemodificationsalso
includethe U.S. GAAP requiremento reportinstrumentameasuredit NAV asa practicalexpedientoutsideof the
fair valuehierarchydisclosureasa separatétem, alongwith a descriptionof the termsandconditionsof redemption
features,amountsof unfundedcommitments, restrictionsto sell, and various other items. Previously, statutory
guidanceonly allowed NAV as a practical expedientfor money market mutual funds and SVO-identified bond
exchangetradedfunds. As a result of thesemodifications,the NAIC issuedSSAP No. 100R, Fair Value The
adoptionof thesemodificationsis not expectedo havea significantimpactontheC o mp a fingnéia statements
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4. Fair value of financial instruments

The following presents a summary of the carrying values and fair values of the Company's financial instrui

December 31, 2017
Carrying Fair

Value Value Level 1 Level 2 Level 3
(In Millions)
Financial assets:

Bonds:

U. S. government and agencies $ 7,462 $ 8,017 $ - $ 8016 $ 1

All other governments 1,182 1,271 - 1,201 70

States, territories and possessions 626 684 - 684 -

Political subdivisions 548 595 - 595 -

Special revenue 5,934 6,651 - 6,640 11

Industrial and miscellaneous 71,818 75,215 - 43,386 31,829

Parent, subsidiaries and affiliates 7,300 7,417 - 1,148 6,269
Preferred stocks 794 814 54 - 760
Common stocks subsidiaries and affiliates 471 471 362 - 109
Common stocks unaffiliated 1,217 1,217 903 - 314
Mortgage loans commercial 21,583 22,129 - - 22,129
Mortgage loans residential 1,938 1,891 - - 1,891
Derivatives:

Interest rate swaps 8,041 8,626 - 8,626 -

Options 765 765 - 765

Currency swaps 405 405 - 404 1

Forward contracts 13 22 - 22 -

Credit default swaps 29 36 - 36 -
Cash, cash equivalents and

shortterm investments 3,939 3,939 227 3,712 -
Separate account assets 75,505 75,517 48,927 25,866 724

Financial liabilities:

Guaranteed interest contracts 8,834 8,549 - - 8,549
Group annuity contracts and other deposits 18,132 18,505 - - 18,505
Individual annuity contracts 9,612 11,902 - - 11,902
Supplementary contracts 1,248 1,250 - - 1,250
Repurchase agreements 4,436 4,436 - 4,436 -
Commercial paper 250 250 - 250 -
Derivatives:

Interest rate swaps 5,754 5,812 - 5,812 -

Options 7 7 - 7 -

Currency swaps 590 590 - 582 8

Forward contracts 92 92 - 92 -

Credit default swaps 1 1 - 1 -

Commonstocks- subsidiariesandaffiliates do not includeunconsolidatedubsidiariesyhich hadstautory carrying
valuesof $12,397million.
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December 31, 2016

Carrying Fair
Value Value Level1 Level 2 Level 3
(In Millions)
Financial assets:

Bonds:

U. S. government and agencies $ 7,130 $ 7,653 $ - $ 7649 $ 4

All other governments 925 936 - 865 71

States, territories and possessions 709 759 - 759 -

Political subdivisions 498 530 - 530 -

Special revenue 5,731 6,304 - 6,271 33

Industrial and miscellaneous 66,432 68,240 - 41,334 26,906

Parent, subsidiaries and affiliates 6,783 6,886 - 657 6,229
Preferred stocks 490 507 16 31 460
Common stocks subsidiaries and affiliates 594 594 508 23 63
Common stocks unaffiliated 1,122 1,122 582 349 191
Mortgage loans commercial 20,009 20,500 - - 20,500
Mortgage loans residential 1,923 1,878 - - 1,878
Derivatives:

Interest rate swaps 8,510 9,059 - 9,059 -

Options 679 679 - 679 -

Currency swaps 991 991 - 991 -

Forward contracts 54 54 - 54 -

Credit default swaps 38 40 - 40 -
Cash, cash equivalents and

shortterm investments 3,950 3,950 (86) 4,036 -
Separate account assets 68,234 68,242 42,282 25,206 754

Financial liabilities:

Guaranteed interest contracts 7,086 7,028 - - 7,028
Group annuity contracts and other deposits 19,097 19,661 - - 19,661
Individual annuity contracts 9,807 11,911 - - 11,911
Supplementary contracts 1,229 1,231 - - 1,231
Repurchase agreements 4,966 4,966 - 4,966 -
Commercial paper and other borrowed mon 250 250 - 250 -
Derivatives:

Interest rate swaps 6,413 6,458 - 6,458 -

Options 6 6 - 6 -

Currency swaps 37 37 - 37 -

Forward contracts 58 58 - 58 -

Credit default swaps 1 1 - 1 -

Commonstocks- subsidiariesandaffiliates do notincludeunconsolidatedubsidiarieswhich hadstatutorycarrying
valuesof $12,124million.
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Fair valueis definedasthe price that would be receivedfrom selling an assetor paid to transfera liability in an
orderly transactiorbetweenmarketparticipantsat the measurementiate. The authoritativeguidancefor fair value
establishes measurementrameworkthat includesa hierarchyusedto classifythe inputs usedin measuringfair
value. The hierarchyprioritizes the inputs to valuationtechniquesinto threelevels. Eachlevel reflectsa unique
descriptionof theinputsthataresignificantto thefair valuemeasurementd.helevelsof thefair valuehierarchyare
asfollows:

Level 1T Observablénputsin theform of quotedpricesfor identicalinstrumentsn active markets.

Level 21 ObservablenputsotherthanLevel 1 prices,suchasquotedpricesfor similar assetor liabilities, quoted
pricesin marketsthat are not active or otherinputsthat are observableor canbe derivedfrom observablemarket
datafor substantiallythe full termof the assetr liabilities.

Level 37 Oneor moreunobservablénputsthat are supportedby little or no marketactivity and are significantto
the fair value of the asset9r liabilities. Level 3 assetsand liabilities include financial instrumentsvhosevalue is
determinedusing internal models, as well as instrumentsfor which the determinationof fair value requires
significantmanagemerjudgmentor estimation.

When available, the Company generally uses unadjustedquoted market prices from independentsourcesto
determinghefair valueof investmentandclassifiessuchitemswithin Level 1 of thefair valuehierarchy.If quoted
pricesare not available,pricesare derivedfrom observablemarketdatafor similar assetdn an active marketor
obtaineddirectly from brokersfor identicalassetdradedin inactive marketsInvestmentghatarepricedusingthese
inputs are classifiedwithin Level 2 of the fair value hierarchy.When someof the necessarypbservabldnputsare
unavailablefair valueis baseduponinternally developednodels.Thesemodelsuseinputsnot directly observable
or correlatedwith observablanarketdata.Typical inputs,which areintegratedntheC o mp a intgridakliscounted
cashflow modelsand discountedearningsmodelsinclude, but are not limited to, issuerspreadsderived from
internalcreditratingsandbenchmarkyields suchasLondonInter-Bank OfferedRate(LIBOR), cashflow estimats
and earningsbeforeinterest,taxes,depreciatiorand amortizationestimatesinvestmentghat are priced with such
unobservablénputsareclassifiedwithin Level 3 of thefair valuehierarchy.

The Companyhas establishedand maintainspolicies and guidelinesthat governits valuation methodologiesand
their consistentapplication. Thesepolicies and guidelinesaddresghe use of inputs, price sourcehierarchiesand
provide controlsaroundthe valuation processesThesecontrolsinclude appropriatereview and analysisof prices
against market activity or indicators for reasonablenessapproval of price source changes,price overrides,
methodologychangesand classificationof fair value hierarchylevels. The valuation policies and guidelinesare
reviewed andupdatedasappropriate.

Annually, the Companyreviewsthe primary pricing vendorto validatethatthe inputsusedin thatv e n d griciny s
processare deemedto be market observableas defined above.While the Companywas not provided accessto
proprietary models of the vendor, the reviews have included on-site walk-throughs of the pricing process,
methodologiegndcontrol proceduresor eachassetclassandlevel for which pricesare provided.The reviewalso
includedan examinationof the underlying inputsandassumptiongor a sampleof individual securitiesacrossasset
classesln addition, the Companyand its pricing vendorshave an establishecchallengeprocessin place for all
security valuations,which facilitatesidentification and resoluton of pricesthat fall outsideexpectedranges.The
Companybelievesthat the prices receivedfrom the pricing vendorsare representativeof pricesthat would be
receivedto sell the assetsat the applicablemeasuremendlate (exit prices)and are classified appropriatelyin the
hierarchy.

The Companyreviewsthe fair value hierarchyclassificationsat eachreporting period. Overall, reclassifications
betweerlevelsoccurwhentherearechangesn the observabilityof inputsand marketactivity usedin the valuation
of afinancial assetor liability. Suchreclassificationsare reportedastransfersbetweenlevelsat the beginningfair
valuefor the reportingperiodin which the changeoccur.Giventhe typesof assetslassifiedasLevel 1 (primarily
equity securitiesncluding mutualfund investments)fransferdbetween_evel 1 andLevel 2 measurementategories
areexpectedo beinfrequent.Transferanto andout of Level 3 aresummarizedn the scheduleof changesn Level
3 assetandliabilities.
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The fair value of group annuity contractsand other depositsis determinedby multiplying the book value of the

contractby anaveragemarketvalueadjustmenfactor. The marketvalueadjustmenfactoris directly relatedto the

differencebetweenthe book value of client liabilities andthe presentvalue of installmentpaymentsdiscountedat

currentmarketvalueyields. The marketvalueyield is measuredy the Barclay'sAggregateBond Index, subjectto

certain adjustmentsand the installment period is equivalent to the duration of the C o mp a myeséted asset
portfolio.

Thefair valueof individual annuityandsupplementargontractss determinedusingone of severalmethodsbased
on the specificcontracttype. For shortterm contractsgenerallylessthan30 days,the fair valueis assumedo be
thebookvalue. For contractswith longerdurations guaranteedhterestcontractsandinvestmentype contractsthe
fair valueis determinedby calculatingthe presentvalue of future cashflows discountedat currentmarketinterest
rates,the risk-free rate or a currentpricing yield curve basedon pricing assumptionsising assetof a comparable
corporatebondquality. Annuitiesreceivingdividendsareaccumulatedtthe averageminimumguaranteedateand
discountecht therisk-freerate. All othersarevaluedusingcashflow projectionsfrom the Company'saassefiability
managemerdnalysis.

The following presents the Company's fair value hierarchy for assets and liabilities that are carriedlaefair

December 31, 2017
Levell Level2 Level3 Total

(In Millions)
Financial assets:
Bonds:
Special revenue $ -8 7% - $ 7
Industrial and miscellaneous - 11 57 68
Parent, subsidiaries and affiliates - 18 67 85
Preferred stocks 3 - 2 5
Common stocks subsidiaries and affiliates 362 - 109 471
Common stocks unaffiliated 903 - 314 1,217
Derivatives:
Interest rate swaps - 8,041 - 8,041
Options - 765 - 765
Currency swaps - 404 1 405
Forward contracts - 13 - 13
Separate account assets 48,927 24,759 710 74,396
Total financial assets carried
at fair value $ 50,195 $34,018 $ 1,260 $ 85,473
Financial liabilities:
Derivatives:
Interest rate swaps $ - $ 5754 % - $ 5,754
Options - 7 - 7
Currency swaps - 582 8 590
Forward contracts - 92 - 92
Total financial liabilities carried
at fair value $ - $ 6435 % 8 $ 6,443
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The Companyreviews the fair valuehierarchyclassificationsachreportingperiod. Changesn the observabilityof
the valuationattributesandthe level of marketactivity may resultin a reclassificatiorof certainfinancial assetsor
liabilities betweerfair valuehierachy classifications.Suchreclassificationgarereportedastransferdetweenevels
at the beginningfair value for the reportingperiodin which the changesoccur. For the yearendedDecember31,
2017 $298million of unaffiliatedcommonstockweretransferredfrom Level 2 to Level 1.

The following presents the Company's fair value hierarchy for assets and liabilities that are carried at fair value:

December 31, 2016

Level 1 Level 2 Level 3 Total
(In Millions)
Financial assets:
Bonds:
States, territories and possessions $ - $ 8 $ - $ 8
Special revenue - 1 - 1
Industrial and miscellaneous - 4 58 62
Parent, subsidiaries and affiliates - 60 58 118
Preferred stocks 1 - 3 4
Common stocks subsidiaries and affiliates 508 23 63 594
Common stocks unaffiliated 582 349 191 1,122
Derivatives:
Interest rate swaps - 8,510 - 8,510
Options - 679 - 679
Currency swaps - 991 - 991
Forward contracts - 54 - 54
Credit default swaps - 4 - 4
Separate account assets 42,282 24,127 738 67,147
Total financial assets carried
at fair value $ 43,373 $34,810 $ 1,111 $ 79,294
Financial liabilities:
Derivatives:
Interest rate swaps $ - $ 6413 % - $ 6,413
Options - 6 - 6
Currency swaps - 37 - 37
Forward contracts - 58 - 58
Credit default swaps - 1 - 1
Total financial liabilities carried
at fair value $ - $ 6515 % - $ 6,515

FortheyearendedDecembe1, 2016 therewereno significanttransfes betweerLevel 1 andLevel 2.
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ValuationTechniquesnd Inputs

The Companydeterminesthe fair value of its investmentsusing primarily the marketapproachor the income
approach.The useof quotedpricesfor identicalassetand matrix pricing or other similar techniquesare examples
of marketapproacheswhile the useof discounteccashflow methodologiess anexampleof the incomeapproach.
The Companyattemptsto maximizethe use of observablanputsand minimize the use of unobservablénputsin
selectingwhetherthe marketor theincomeapproacthis used.

A degription of the significantvaluationtechniquesandinputsto the determinatiorof estimatedair valuefor the
moresignificantassetandliability classesneasuredt fair valueon arecurringbasisandcategorizedvithin Level 2
andLevel 3 of thefair valuehierarchyis asfollows:

Separateaccountassesi Theseassetgprimarily includebonds(industrialandmiscellaneoust).S. governmenaind
agencies),andderivatives.Their fair valuesaredeterminechsfollows:

Bonds (Industrial and miscellaneousi These securitiesare principally valued using the marketor the
incomeapproached.evel 2 valuationsare basedprimarily on quotedpricesin marketsthat are not active,
brokerquotesmatrix pricing or othersimilar techniqueshatusestandardnarke observablénputssuchas
benchmarkyields, spreadsrersusbenchmarkyields, new issuancesissuerratings, duration,and tradesof
identicalor comparablesecurities Privatelyplacedsecuritiesarevaluedusingdiscountectashflow models
using standad marketobservableénputsand inputsderivedfrom, or corroboratedoy, marketobservable
data including marketyield curve, duration, call provisions, observableprices and spreadsfor similar
publicly tradedor privately tradedisswancesthat incorporatethe credit quality and industry sectorof the
issuer.This level alsoincludessecuritiegricedby independenpricing serviceghat useobservablenputs.
Valuationsbasedon matrix pricing or othersimilar techniqueshat utilize significantunobservale inputs
or inputs that cannotbe derived principally from, or corroboratedby, observablemarketdata, including
adjustmentdor illiquidity, deltaspreadadjustment®r spreadso reflectindustrytrendsor specific credit
relatedissuesare classifiedas Level 3. In addition,inputsincluding quotedpricesfor identical or similar
securitieghatarelessliquid andbasedon lower levelsof tradingactivity thansecuritiesclassifiedin Level
2 areclassifiedasLevel 3.

Bonds(U.S.governmenaindagendes) i Thesesecuritiesareprincipally valuedusingthe marketapproach.
Level 2 valuationsare basedprimarily on quotedpricesin marketsthat are not active, or using matrix
pricing or other similar techniquesusing standardmarketobservablenputs such asthe benchmarkU.S.
Treasuryyield curve, the spreadsversusthe U.S. Treasuryyield curve for the identical security and
comparablesecuritieghatareactivelytraded.

Derivativeasses$ andliabilities1 Thesefinancialinstrumentsare primarily valued usingthe marketapproach. The
estimatedfair value of derivativesis basedprimarily on quotationsobtainedfrom counterpartieand independent
sourcessuchas quotedmarketvaluesreceivedfrom brokers.Thesequotationsare comparedo internally derived
prices and a price challengeis lodged with the counterpartiesand an independentsourcewhen a significant
differencecannotbe explainedby appropriateadjustmentso theinternalmodel. Whenquotedmarketvaluesarenot
reliableor available the valueis baseduponaninternalvaluationprocesausingmarketobservableénputsthat other
market participantswould use. Significant inputs to the valuation of derivative financial instrumentsinclude
overnightindex swaps(OIS) andLIBOR basiscurves interestratevolatility, swapyield curve,currencyspotrates,
crosscurrencybasiscurvesanddividendyields. Dueto the observabilityof the significantinputsto thesefair value
measurementsheyareclassifiedasLevel 2.

The useof differentassumptionsr valuationmethodologiesnay havea materialimpacton the estimatedair value
amounts.Forthe periodspresentedtherewereno significantchangeso the Company'saluationtechniques.
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The following presentshanges in the Company's Level 3 assets carried at fair value:

Gains Gains
Balance (Losses) (Losses) Balance
as of in Net in Transfers as of
1/1/17 Income Surplus Purchases Issuances Sales Settlements In Out Other 12/31/17
(In Millions)
Financialassets:
Bonds:
Industrial and miscellaneous ¢ 58 ¢ 1 ¢ “4) ¢ - 8 - 3 - 8 (5) $ - 8 8 ¢ 15 ¢ 57
Parent, subsidiaries,
and affiliates 58 - 9 - - - - - - - 67
Preferred stocks 3 - - 1 - - - - - 2) 2
Common stocks subsidiaries
and affiliates 63 - 12 - 46 - 11) - - (1) 109
Common stocks unaffiliated 191 (6) 31 38 - (8) 3) 75 (6) 2 314
Derivatives:
Currency swaps - 5) 6 1
Separate account assets 738 56 - 72 - (150 (1) - (5) - 710
Total financial assets § 1,111 ¢ 51 ¢ 43 ¢ 111 ¢ 46 $ (158 ¢ (200 ¢ 81 ¢ (19) ¢ 14 ¢ 1,260
Financialliabilities
Derivatives:
Currency swaps $ - $ - 8 4 g - 8 - 8 - 8 - 8 4 3 - 8 - 8 8

Level 3 transferdn areassetshatareconsistentlycarriedat fair valuebut havehada level change Commonstocks
unaffiliatedassetsveretransferredrom Level 2 to Level 3 dueto a changein the observabilityof pricing inputs,at

the beginningfair valuefor thereportingperiod.

Gains Losses
Balance (Losses) (Gains) Balance
asof inNet in Transfers as of
1/1/16 Income  Surplus Purchases Issuances Sales  Settlements In Out Other 12/31/16
(In Millions)
Financialassets:
Bonds:
Industrial and miscellaneous  § 22 ¢ (11) ¢ 14, $ - ¢ 4 % - 8 6) $ - 8 - $ 63 % 58
Parent, subsidiaries,
and affiliates 50 1 8 11 3) (20) - - 9 58
Preferred stocks 3 - - 2 - - - - - 2) 3
Common stocks subsidiaries
and affiliates 40 - 7 - 1 - Q) - - 16 63
Common stocks unaffiliated 181 - (5) 12 2) Q) - - 5 191
Separate account assets 725 22 - 149 - (153 (10) 5 - - 738
Total financial assets $ 1021 § 12 % 4 $ 165 ¢ 17 $ (158 ¢ (38) ¢ 5 §% - ¢ 91 ¢ 1111

Level 3 transferdn areassetghatareconsistentlycarriedat fair valuebut havea level changeThe separateccount
assetswere transferredfrom Level 2 to Level 3 due to a changein the observability of pricing inputs, at the

beginningfair valuefor thereportingperiod.
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Othertransfersinclude assetdhat are eitherno longer carriedat fair value,or havejust begunto be carriedat fair
value,suchasassetswith no level changesdut a changein the lower of costor marketcarryingbasis.Industrialand
miscellaneoudondsweretransferredrom Level 2 to Level 3 dueto a changdan the observabilityof pricing inputs.

5. Investments

The Companymaintainsa diversified investmentportfolio. Investmentpolicies limit concentrationin any asset
class,geographigegion,industrygroup,economiccharacteristicinvestmenguality or individual investment.

a. Bonds

The carrying value and fair value of bonds were as follows:

December 31, 2017

Gross Gross
Carrying  Unrealized Unrealized Fair
Value Gains Losses Value
(In Millions)

U.S. government and agencies $ 7,462 $ 573 $ 18 $ 8,017

All other governments 1,182 93 4 1,271
States, territories and possessions 626 59 1 684
Political subdivisions 548 47 - 595
Special revenue 5,934 724 7 6,651
Industrial and miscellaneous 71,818 3,720 323 75,215
Parent, subsidiaries and affiliates 7,300 157 40 7,417

Total $ 94,870 $ 5,373 $ 393 $ 99,850

The DecembeB31, 2017 grossunrealizedossesexclude$25 million of lossedncludedin the carryingvalue These
lossesinclude $23 million from NAIC Class6 bondsand $2 million from RMBS and CMBS whoseratingswere
obtainedfrom outsidemodelers. Theselosseswere primarily includedin industrial and miscellaneou®r parent,
subsidiarieandaffiliates.
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December 31, 2016

Gross Gross
Carrying Unrealized Unrealized Fair
Value Gains Losses Value
(In Millions)

U.S. government and agencies $ 7,130 $ 576 $ 53 $ 7,653

All other governments 925 38 27 936
States, territories and possessions 709 55 5 759
Political subdivisions 498 34 2 530
Special revenue 5,731 600 27 6,304
Industrial and miscellaneous 66,432 2,600 792 68,240
Parent, subsidiaries and affiliates 6,783 136 33 6,886

Total $ 88,208 $ 4,039 $ 939 $ 91,308

The DecembeB31, 2016grossunrealizedossesexclude$25 million of lossedncludedin the carryingvalue. These
lossesinclude $20 million from NAIC Class6 bondsand $5 million from RMBS and CMBS whoseratingswere
obtainedfrom outsidemodelers. Theselosseswere primarily includedin industrial and miscellaneousr parent,
subsidiarieandaffiliates.
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The quality of the bond portfolio is determinedby the use of SVO ratings and the equivalentrating agency
designationsexceptfor RMBS and CMBS that use outside modelers.The following setsforth the NAIC class
ratingsfor thebondportfolio includingRMBS andCMBS:

December 31,

2017 2016
NAIC Equivalent Rating Carrying % of Carrying % of
Class  Agency Designation Value Total Value Total
($ In Millions)

1 Aaa/Aa/A $ 50,975 54 % $ 49,956 57 %

2 Baa 34,812 37 30,673 35

3 Ba 4,514 5 3,483 4

4 B 3,060 3 2,583 3

5 Caa and lower 1,095 1 1,125 1

6 In or near default 414 - 388 -
Total $ 94,870 100% $ 88,208 100%

Thefollowing summarizeNAIC ratingsfor RMBS andCMBS investmentsubjectto NAIC modeling:

December 31,

2017 2016
RMBS CMBS RMBS CMBS
NAIC Carrying % of Carrying % of Carrying % of Carrying % of
Class Value Total Value Total Value Total Value Total
($ In Millions)

1 % 718 100% $ 1,939 9% $ 847 100% $ 1,824 100%

2 - - 6 - - - - -

3 - - 3 - - - - -

5 - - - - - - 6 -

6 - - 28 1 - - 5 -

$ 718 100% $ 1,976 100%  $ 847 100% $ 1,835 100%
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The following is a summaryof the carryingvalueandfair value of bondsasof December31, 2017 by contractual
maturity. Expectedmaturitiesmay differ from contractualmaturitiesbecausdssuersmay havethe right to call or

prepayobligationswith or without prepaymenpenalties. Securitieswith more thanone maturity dateareincluded
in thetableusingthefinal maturitydate.

Carrying Fair
Value Value
(In Millions)

Due in one year or less $ 1817 $ 1,835
Due after one year through five year 23,162 23,743
Due after five years through ten yeal 26,356 27,302
Due after ten years 43,535 46,970

Total $ 94870 $ 99,850

Sales proceeds and related gross realized capital gains (losses) from bonds were as follows:

Years Ended
December 31,

2017 2016
(In Millions)
Proceeds from sales $ 7,013 $ 6,418
Gross realized capital gains from sales 121 144
Gross realized capital losses from sale: (163 (252

The following is a summary of the fair values and gross unrealized losses aggregated by bond category an
time that the securities were in a continuous unrealized loss position:

December 31, 2017

Less Than 12 Months 12 Months or Longer
Number Number
Fair  Unrealized of Fair  Unrealized of
Value Losses Issuers Value Losses Issuers
($ In Millions)
U.S. government and agencies $ 892 $ 11 14 $ 201 $ 7 9
All other governments 39 1 11 74 3 15
States, territories and possessions 86 - 3 3 - 4
Political subdivisions 12 - 2 19 - 5
Special revenue 303 2 41 164 5 61
Industrial and miscellaneous 7,472 108 800 6,074 236 679
Parent, subsidiaries and affiliates 3,431 42 6 115 3 5
Total $ 12,235 $ 164 877 $ 6,650 $ 254 778
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The Decembe3l, 2017grossunrealizedossesnclude $25 million of lossesincludedin the carryingvalue. These
lossesinclude $23 million from NAIC Class6 bondsand $2 million from RMBS and CMBS whoseratingswere
obtainedfrom outside modelers.Theselosseswere primarily includedin industrial and miscellaneousr parent,
subsidiariesandaffiliates.

December 31, 2016

Less Than 12 Months 12 Months or Longer
Number Number
Fair  Unrealized of Fair  Unrealized of
Value Losses Issuers Value Losses Issuers
($ In Millions)
U.S. government and agencies $ 799 $ 51 13 3 87 $ 3 4
All other governments 452 25 47 20 1 8
States, territories and possessions 66 1 5 42 4 2
Political subdivisions 57 2 13 - - -
Special revenue 797 24 174 41 2 141
Industrial and miscellaneous 16,213 470 1,283 7,730 343 690
Parent, subsidiaries and affiliates 4,096 30 8 446 8 20
Total $ 22,480 $ 603 1543 $ 8,366 $ 361 865

The Decembei31, 2016grossunrealizedossesnclude$25 million of lossesncludedin the carryingvalue. These
lossesinclude $20 million from NAIC Class6 bondsand $5 million from RMBS and CMBS whoseratingswere
obtainedfrom outsidemodelers. Theselosseswere primarily includedin industrial and miscellaneousr parent,
subsidiarieandaffiliates.

As of Decembe31, 2017and2016,managementasnot deemedheseunrealizedossego be otherthantemporary
becausehei n v e s tcangimgvafusis expectedo berealizedandthe Conpanyhasthe ability andintentnot to
selltheseinvestmentauntil recovery,which maybe at maturity.

As of December31, 2017, investmentdn structuredand loanbackedsecuritiesthat had unrealizedlosses,which
werenotrecognizedn earningshada fair valueof $3,345million. Securitiesn anunrealizedosspositionfor less
than12 monthshada fair value of $1,589 million andunrealizedossesof $19 million. Securitiesn anunrealized
loss position for greaterthan 12 monthshad a fair value of $1,756 million and unrealizedlossesof $51 million.
Thesesecuritiesvereprimarily categorizedsindustrialandmiscellaneousr parent subsidiariesandaffiliates.

As of December31, 2016, investmentdn structuredand loanbackedsecuritesthat had unrealizedliosses which
werenotrecognizedn earningshada fair valueof $8,377million. Securitiesn anunrealizedosspositionfor less
than12 monthshada fair value of $3,472million andunrealizedossesof $67 million. Securities in anunrealized
loss positionfor greaterthan 12 monthshad a fair value of $4,905million and unrealizedlossesof $108 million.
Thesesecuritiesvereprimarily categorizedsindustrialand miscellaneousr parent subsidiarieandaffiliates.

In the courseof theC 0 mp a imyedinsentmanagemendctivities, securitiesmay be sold andreacquiredwithin 30
daysto enhancehe C o0 mp a yigid®rsits investmentportfolio. The Companydid not sell any securitieswith the
NAIC Designation3 or belowfor the yearsendedDecembe31, 2017 or 2016,thatwerereacquiredwithin 30 days
of thesaledate.

The Companyhad asseton depositwith governmentauthoritiesor trusteesasrequiredby law, in the amountof
$16million asof DecembeB1,2017and2016
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Residentiamortgagebackedexposure

RMBS areincludedin the U.S. governmeniand agenciesspecialrevenueand industrial and miscellaneoudond
categories. The Alt-A categoryincludes option adjustablerate mortgagesand the subprime categoryincludes
'scratchanddent'or reperformingpools, high loanto-valuepoolsandpoolswherethe borrowershavevery impaired
credit but the averagdoanto-valueis low, typically 70% or below. In identifying Alt-A and subprimeexposure,
managementiseda combinationof qualitative and quantitativefactors, including FICO scoresand loanto-value
ratios.

As of Decembel, 2017, RMBS hada total carryingvalueof $1,513million andafair valueof $1,689million, of
which approximatéy 21%, basedon carrying value,wasclassifiedasAlt-A. Alt-A andsubprimeRMBS hada total
carrying value of $599 million and a fair value of $726 million. As of December31, 2016, RMBS had a total
carryingvalueof $1,590million anda fair valueof $1,813million, of which approximately23%, basedon carrying
value, was classifiedas Alt-A. Alt-A and subprimeRMBS had a total carrying value of $727 million and a fair
valueof $872million.

During theyearendedDecembeB1,2017,therewereno significantcreditdowngradedor the securitiesheld by the
Companythatwerebackedby residentialmortgagepools.

Leveragedoan exposure

Leveragedoansare loansextendedo companieghat alreadyhave considerableamountsof debt. The Company
reportsleveragedoansasbonds. Theseleveragedoanshaveinterestrateshigherthantypical loans,reflectingthe
additionalrisk of defaultfrom issuerswith high debtto-equityratios.

As of Decembe31, 2017, total leveragedoansandleveragedoan CDOshada carryingvalue of $11,408million
anda fair valueof $11,554million, of which approximately83%, basedon carryingvalue,weredomestideveraged
loansandCDOs. As of Decembei31, 2016,total leveragedoansandleveragedoan CDOshada carryingvalue of
$11,244million anda fair value of $11,256million, of which approximately88%, basedon carrying value, were
domestideveragedoansandCDOs.

Commerciaimortgagebackedexposure

The Companyholdsbondsbackedby poolsof commercialmortgages. The mortgagesn thesepoolshavevarying
risk characteristicselatedto underlyingcollateraltype, borrower'srisk profile andability to refinanceandthereturn
providedto the borrowerfrom the underlyingcollateral. Theseinvestmentsad a carryingvalue of $2,010million

andfair valueof $2,029million asof Decembef31, 2017 anda carryingvalue of $2,159million andfair value of
$2,180million asof DecembeB1, 2016.
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b. Preferred stocks

The carrying value and faualue of preferred stocks were as follows:

December 31,

2017 2016
(In Millions)
Carrying value $ 794 $ 490
Gross unrealized gains 31 44
Gross unrealized losses (11) 27)
Fair value $ 814 $ 507

As of December31, 2017,investmentsn preferredstocksin an unrealizedloss positionincludedholdingswith a
fair value of $551million in 22 issuers$142million of which wasin anunrealizedoss positionfor morethan12
months. As of Decembei31, 2016,investmentsn preferredstocksin anunrealizedosspositionincludedholdings
with a fair value of $186 million in 24 issuers$126 million of which wasin an unrealizedloss positionfor more
than 12 months. Baseduponthe C 0 mp a mpairmentreview processdiscussedn Note 2cc. "Realizedcapital
gains (losses)including otherthantemporaryimpairmentsand unrealizedcapital gains (losses)"the declinein
valueof thesesecuritiesvasnot consideredo beotherthantemporaryasof Decembe31,20170r 2016.

The Companyheld preferredstocksfor which the transferof ownershipwasrestrictedby contractuakrequirements
with carryingvaluesof $695million as of Decembe1,2017and$310million asof DecembeB1, 2016

c. Commonstocksi subsidiariesand affiliates

MMHLLC, a wholly-owned subsidiaryof MassMutual,is the parentof subsidiariesthat include Oppenheimer
Acquisition Corp. (OAC) andBaringsLLC (Barings)anddealsin marketsthatincluderetail andinstitutionalasset
managementntities and registerel broker dealers.MMI, a wholly-owned subsidiaryof MassMutual,includes

investmentsn interndional life insuranceoperationsin Japanand Hong Kong and dealsin marketsthat include

internationalife andannuityoperations.

On October 1, 2016, MassMutual purchasedMMI from MMHLLC for $3,904 million, which represented
MMH L L Gérgingvalueof MMI. MassMutualpurchasedMMI with cashandinvestedassetswith a carrying
value of $3,788million, netof deferredtax, anddeferreda $116million gainon the transferof theseassetsasthis
transactionwas considereda relatedparty transaction. This purchasewvaspartof Ma s s Mu executiorioki t s 6
operatingstrategyandsegregateds foreigninsurancesubsidiariegrom its asseimanagesubsidiaries.
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Summarizedbelow is certain U.S. GAAP financial information for MMHLLC. MMI was included in this
information for the nine month period endedSeptembeB0, 2016. As of Octoberl, 2016, MMI wasno longera
MMHLLC subsidiary.

As of and for the Years Erd
December 31,

2017 2016
(In Billions)
Total revenue $ 47 3% 8.8
Net income 0.8 1.6
Assets 17.1 16.7
Liabilities 6.6 6.1
Member's equity 10.5 10.6

The MMHLLC statutorycarrying value was $9,083million as of December31, 2017 and $8,870 million as of
DecembeBl,2016. Thecurrentfair valueof MMHLLC remainsgreaterthanits statutorycarryingvalue.

MassMutualrecordeddividendsin netinvestmenincomefrom MMHLLC of $425million throughthe yearended
DecembeBl,2017and$430million throughthe yearendedDecembe1,2016.

MassMutualcontributedadditionalcapitalof $145million to MMHLLC throughtheyearendedDecembe31,2017
and$889millionthroughthe yearendedDecembe1, 2016.The 2016capitalcontributionsincludedthe transferof
nine investmentswith book value of $670 million from MassMutualto MMHLLC. The contribution of the nine
investmentsvasrecordedatbookvalue,andaccordingly therewasno gainor lossrecognized.

OnJuly1,2016,Ma s s Mu puuchakedf MSI FinancialService§MSIFS)wasaccountedor underthe statutory
purchasemethod,classifiedasinvestmentsn commonstocksi subsidiariesandaffiliates at a costof $126 million,

which included the recognitionof statutorygoodwill of $38 million. In March 2017, MassMutualcontributed

MSIFS to MMHLLC at carrying value of $115 million, which excludedthe remaining unamortizedstatutory

goodwill of $35 million. The remaining unamortzed statutory goodwill was transferredfrom Mas s Mut ual 06 s
carrying value of MSIFS to its carrying value of MMHLLC. MSIFS was subsequentlynergedwith MMHL L C6 s
otherbrokerdealer MML InvestorServiced LC.

Subsidiariesof MMHLLC are involved in litigation and investigationsarising in the ordinary courseof their
businesswhich seekcompensatorglamagespunitive damagesnd equitableremedies. Although the Companyis
notawareof anyactionsor allegationsthatreasonablyould give riseto a materialadverseéimpacttotheCo mp a n y
financial position or liquidity, the outcomeof litigation cannotbe foreseenwith certainty. It is the opinion of
managementhat the ultimate resolution of these matterswill not materialy impact the C o mp a finariial
position or liquidity. However, the outcome of a particular proceedingmay be materialto the Co mp &an y
ConsolidatedStatuory Statementf Changesin Surplus for a particular period dependingupon, among other
factors,the sizeof thelossandthelevel of theC 0 mp a chgngesn surplusfor the period.
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Summarizedelowis certainU.S. GAAP financialinformationfor MMI. This informationprior to Octoberl, 2016
wasalsoincludedin the operationsof MMHLLC:

As of and for the Years Ende
December 31,

2017 2016
(In Billions)
Total revenue $ 33 % 4.8
Net income - 0.6
Assets 32.7 30.8
Liabilities 29.6 27.7
Member's equity 3.1 3.1

The current fair value of MMI remains greatkan its statutory carrying value.

In August 2017, MMI enteredinto an agreemento sell MassMutualAsia Limited (MM Asia), a wholly-owned
HongKong basedife insuranceandwealthmanagemergubsidiary.The saleis expectedo closein 2018,subjectto
regulatory approval and customaryclosing conditions. Under the terms of the agreementMMI will receive
considerationof approximately$1.7 billion in cash and stock, and MM A's i 8182 million investmentin

MassMutualLife InsuranceCompany(MM Japan). The stockis from anentity thatis expectedo own 60% of MM

Asia. Onthe transactiordate,the agreemenalsorequiresMM Asia to havea SolvencyMargin Ratio (SMR) ata
certainlevel. This mayrequireadditionalcapitalfrom MMI in orderto meetthis capitallevel. In thethird quarter
of 2017,MMI classifiedMM Asia asheld for sale. Accordingly, the expectedgain on disposalwill be realized
whenthesaleis finalized.

The Companydoesnotrely on dividendsfrom its subsidiarieso meetits operatingcashflow requirements.Forthe
domesticlife insurancesubsidiariessubstantiallyall of their statutorys h a r e hemulitgdoé $1,647million asof
DecembeB1, 2017wassubjectto dividendrestridcionsimposedby the Stateof Connecticut

For further information on relatedparty transactionsvith subsidiariesand affiliates, seeNote 17. "Relatedparty
transactions".

d. Commonstocksi unaffiliated
Theadjustedcostbasisandcarryingvalueof unaffiliatedcommonstockswereasfollows:

December 31,
2017 2016
(In Millions)

Adjusted cost basis

Gross unrealized gains

Gross unrealized losses
Carrying value
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As of December3l, 2017, investmentsin unaffiliated commonstocksin an unrealizedloss position included

holdings with a fair valueof $255million in 172issuers$147million of which werein anunrealizedossposition

for morethan12 months. As of December31, 2016, investmentsn unaffiliated commonstocksin an unrealized
losspositionincludedholdings with a fair value of $281 million in 153 issuers$186 million of which werein an

unrealizedosspositionfor morethan12 months. BasedupontheC o mp a imgaémentreviewprocessliscussed
in Note 2cc. "Realizedcapital gains (losses)including otherthantemporaryimpairmentsand unrealizedcapital

gains(losses)'the declinein valueof thesesecuritiesvasnot consideredo be otherthantemporaryasof December
31,20170r 2016.

The Companyheld commonstocks,for which the transferof ownerdip wasrestrictedby contractuakequirements,
with carryingvaluesof $278million asof Decembe1,2017and$246 million asof Decembe31,2016.

e. Mortgageloans

Mortgageloanscomprisedcommercialmortgagdoansandresidentiaimortgagdoans. TheC o0 mp a cognrescial
mortgageloansprimarily financevarioustypesof real estatepropertiesthroughoutthe U.S, the United Kingdom

and Canada. The Companyholdscommercialmortgageloansfor which it is the primary lenderor a participantor
co-lenderin a mortgageloan agreemenand mezzanindoansthat are subordinatdo seniorsecuredirst liens. The

C o mp a loanagseementsvith the seniorlendercontainnegotiatedorovisionsthat are designedo maximizethe

C o mp a mfluénsewith the objectiveof mitigatingthe C o mp a risks@sthe secondaryjenderfor mezzanine

loans. Commercial mortgageloans have varying risk characteristicancluding, amongothers,theb or r ower 8 s
liquidity, the underlyingpercentag®f completionof a project,the returnsgeneratedy the collateral,the refinance

risk associatedvith maturity of theloananddeterioratingcollateralvalue.

Residentialmortgageloansare primarily seasonegbools of homogeneosiresidentialmortgageloanssubstantially
backedby FederaHousingAdministration(FHA) and VeteransAdministration(VA) guarantees As of December
31,2017and2016,the Companydid not haveany direct subprimeexposurehroughthe purchase®f unsecduitized
whole-loanpools.

Geographicakoncentrationis consideredprior to the purchaseof mortgageloans and residentialmortgageloan

pools. The mortgageloan portfolio is diverse with no significant collateral concentrationsin any particular
geographiaegionasof DecembeB1,20170r 2016
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The carrying value and fair value of the Company's mortgage loans were as follows:

December 31,

2017 2016
Carrying Fair Carrying Fair
Value Value Value Value
(In Millions)
Commercial mortgage loans:
Primary lender $ 21533 $ 22,078 $ 19,935 $ 20,424
Mezzanine loans 50 51 74 76
Total commercial mortgage loar 21,583 22,129 20,009 20,500
Residential mortgage loans:
FHA insured and VA guaranteed 1,932 1,885 1,916 1,871
Other residential loans 6 6 7 7
Total residential mortgage loans 1,938 1,891 1,923 1,878
Total mortgage loans $ 23521 $ 24,020 $ 21,932 $ 22,378

As of December 31, 2017, scheduled commercial mortgage loan maturities were as follows (in millions):

2018 $ 389
2019 942
2020 1,565
2021 1,686
2022 1,134
Thereafter 15,867
Commercial mortgage loans 21,583
Residential mortgage loans 1,938

Total $ 23,521

The Company uses an internal rating system as its primary method of monitoring credit quality. The -
illustratestheCo mpanyés mortgage | oan portfolio rating,

December 31, 2017

CCC anc
AAA/AA/A  BBB BB B Lower Total
(In Millions)
Commercial mortgage loans:
Primary lender $ 11944 $8892 $ 484 $ 213 $ - $ 21,533
Mezzanine loans - - 50 - - 50
Total commercial mortgage loans 11,944 8,892 534 213 - 21,583
Residential mortgage loans:
FHA insured and VA guaranteed 1,932 - - - - 1,932
Other residential loans 6 - - - - 6
Total residential mortgage loans 1,938 - - - - 1,938
Total mortgage loans $ 13,882 $8892 $ 534 $ 213 $ - $ 23521
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December 31, 2016

CCC anc
AAA/AA/JA BBB BB B Lower Total
(In Millions)
Commercial mortgage loans:
Primary lender $ 11,068 $8023 $ 674 $ 152 $ 18 $ 19,935
Mezzanine loans - 17 57 - - 74
Total commercial mortgage loans 11,068 8,040 731 152 18 20,009
Residential mortgage loans:
FHA insured and VA guaranteed 1,916 - - - - 1,916
Other residential loans 7 - - - - 7
Total residential mortgage loans 1,923 - - - - 1,923
Total mortgage loans $ 12,991 $8040 $ 731 $ 152 $ 18 $ 21,932

The loanto-value ratios byroperty type of the Company's commercial mortgage loans were as follows:

December 31, 2017

Less Thar 81%to Above % of
81% 95% 95% Total Total
($ In Millions)
Office $ 6,680 % - $ - $ 6,680 31%
Apartments 5,625 - - 5,625 26
Industrial and other 3,743 - - 3,743 18
Hotels 2,890 - - 2,890 13
Retail 2,604 41 - 2,645 12
Total $ 21,542 $ 41 $ - $ 21,583 100%

December 31, 2016

Less Thar 81%to  Above % of
81% 95% 95% Total Total
($ In Millions)
Office $ 6,422 % - $ 18 $ 6,440 32%
Apartments 5,242 - - 5,242 26
Industrial and other 3,219 - - 3,219 16
Hotels 2,718 - - 2,718 14
Retail 2,361 29 - 2,390 12
Total $ 19,962 $ 29 % 18 $ 20,009 100%

The maximumpercentagef any one commercialmortgageloan to the estimatedvalue of securedcollateralat the
time the loanwasoriginated exclusiveof mezzanineinsured,guarantee@r purchasenoneymortgagesywas81.6%
asof Decembedl1,2017and2016. The maximumpercentag®f any onemezzanindoanto the estimatedvalue of
securectollateralatthetime theloanwasoriginatedwas61.3%asof DecembeB1,2017and2016
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The geographic distribution of commercial mortgage loans was as follows:

December 31, 2017

Average
Carrying Loanto-Value
Value Ratio
($ In Millions)
California $ 5,139 49 %
New York 2,249 49 %
lllinois 2,034 49 %
United Kingdom 1,600 48 %
Texas 1,516 55 %
Washington 1,373 47 %
District of Columbia 1,284 55 %
All other 6,388 52 %
Total commercial mortgage loans $ 21,583 50 %

All other consists of 27 jurisdictions, with no individual exposure exceeding $1,069 million.

December 31, 2016

Average
Carrying Loanto-Value
Value Ratio
(% In Millions)
California $ 5,244 51 %
New York 2,178 50 %
lllinois 2,157 50 %
Texas 1,608 54 %
Massachusetts 1,213 50 %
United Kingdom 1,026 51 %
Washington 987 46 %
All other 5,596 53 %
Total commercial mortgage loans $ 20,009 51 %

All other consists of 28 jurisdictions, with no individual exposure exceeding $873 million.
Interest rates, including fixed and variable, on the Company's portfolio of mortgage loans were:

December 31,

2017 2016
Weighted Weighted
Low High Average Low High Average
Commercial mortgage loans 31% 12.3% 4.2% 31% 12.3% 4.3 %
Residential mortgage loans 28% 11.4% 4.7 % 25% 11.4% 4.9%
Mezzanine mortgage loans 104% 12.0% 11.4% 96% 12.0% 10.9%
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Interest rates, including fixed and variable, on new mortgage loans were:

Years Ended December 31,

2017 2016
Weighted Weighted
Low High  Average Low High  Average
Commercial mortgage loans 33% 9.8% 4.1 % 32% 6.0% 3.8%
Residential mortgage loans 36% 46% 42% 41% 44% 42%
Mezzanine mortgage loans - % - % - % 96% 9.6% 9.6 %

As of December 31, 2017, the Company had no impaired mortgage loans with or without a valuation a
including mortgage loans subject to a participaincolender mortgage loan agreement with a unilateral mor
loan foreclosure restriction.

December 31, 2016
Average Unpaid
Carrying Carrying Principal Valuation Interest
Value Value Balance Allowance Income

(In Millions)
With allowance recorded:
Commercial mortgage loans:
Primary lender $ 18 $ 19 $ 25 % B3 $ 1
With no allowance recorded:
Commercial mortgage loans:
Primary lender 7 11 15 - -
Total impaired commercial
mortgage loans $ 25 $ 30 $ 40 $ (B3 $ 1

The Company did not hold any impaired mortgage loans subject to a participartlesrdeo mortgage lo:
agreement with a unilateral mortgage loan foreate restriction as of December 31, 2016.

The following presents changes in the valuation allowance recorded for the Company's commercial mortge

Years Ended
December 31,
2017 2016
Primary Lender
(In Millions)

Beginning balance $ (3) $ -

Additions - 9)

Decreases 3 -

Write-downs - 6
Ending balance $ - $ (3
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The Companydid not hold any restructuredmortgageloans, mortgageloanswith principal or interestpastdue, or
mortgageloans with suspendednterest accrualsas of December31, 2017 or 2016. The carrying value of
commercialmortgageloanssubjectto a participantor co-lendermortgageloan agreementvas $671 million as of
DecembeB1,2017and$623million asof Decembe1,2016.

f.  Realestate
Thecarryingvalueof realestatevasasfollows:

December 31,

2017 2016
(In Millions)

Held for the production of income $ 1873 $ 2,546
Accumulated depreciation (654 (1,101
Encumbrances (611 (710,
Held for the production of income, net 608 735
Held for sale 105 81
Occupied by the Company 344 343
Accumulated depreciation (200 (185]
Occupied by the Company, net 144 158
Total real estate $ 857 $ 974

Depreciationexpenseon real estatewas $102 million for the yearendedDecemberd1, 2017 and $107 million for
theyearendedDecembe31,2016.

g. Partnershipsand limited liability companies
Thecarryingvalueof partnershipandLLC holdingsby annualstatementategorywere:

December 31,

2017 2016
(In Millions)

Joint venture interests:
Common stocks $ 4275 $ 4,380
Real estate 1,604 1,282
Fixed maturities/preferred stock 877 751
Other 307 273
LIHTCs 331 327
Mortgage loans 211 169
Surplus notes 258 205
Total $ 7,863 $ 7,387

TheC o mp a mngxpiedax creditsexpirewithin arangeof lessthanl yearto 13 years.

The Companyrecordedtax creditson theseinvestmentof $49 million for the yearendedDecember31, 2017 and
$41 million for the year endedDecember31, 2016. The minimum holding period requiredfor theCo mpany 6 s
LIHTC investmentextendsrom 1 yearto 15 years.

Thereareno LIHTC investmentsubjectto regulatoryreviewfor the yearsendedDecembe1,20170r 2016.

43



MASSACHUSETTS MUTUAL LIFE INSURANCECOMPANY AND SUBSIDIARIES
NOTESTO CONSOLIDATED STATUTORY FINANCIAL STATEMENTS,continued

For determiningimpairmentsfor LIHTC investmentsthe Companyusesthe presentvalueof all future benefitsthe
majority of which aretax credits,discountecht a risk-free raterangingfrom 1.8%for future benefitsof two yearsto
2.4%for future benefitsof ten or moreyears,andcompareghe resultto its currentcarry value. The Tax Cutsand
JobsAct, enactednto law on Decembe22, 2017, reducedthe statutoryfederaltax ratefrom 35%to 21%, effective
Januaryl, 2018 Due to this law change,jmpairmentsof $2 million to LIHTC investmentsvererecordedfor the
yearendedDecembe31.2017.Impairmentsverelessthan$1 million for theyearendedDecembeB1,2016.

Therewere no write-downsor reclassification®f LIHTC partnershipsnadeduring the yearsendedDecembei31,
20170or DecembeB31, 2016dueto forfeiture or ineligibility of tax creditsor similarissues.

h. Derivatives

The Companyusesderivativefinancial instrumentsn the normal courseof businesgo managerisks, primarily to
reducecurrency,interestrate and durationimbalancesdeterminedin asset/liabilityanalyses. The Companyalso
usesa combination of derivativesand fixed incomeinvestmentdo createsyntheticinvestmens. Thesesynthetic
investmentsare createdwhen they are economicallymore attractivethan the actualinstrumentor when similar
instrumelts areunavailable. Syntheticinvestmens arecreateceitherto hedgeandreducethe Company'sreditand
foreigncurrencyexposureor to createaninvestmenin a particularasset The Companyheld syntheticinvestments
with a notionalamountof $13,197million asof Decembei31,2017and$12,147million asof Decembei31, 2016.
Thesenotionalamounisincludedreplicatedassetransactiorvaluesof $11,517million asof DecembeB1,2017and
$10,739million asof Decembei31, 2016,asdefined understatutoryaccountingpracticesasthe result of pairing of
along derivativecontractwith cashinstrumens.

The C 0 mp a deyivéative strategyemploysa variety of derivative financial instrumens, including: interestrate

currency,equity,bond,andcreditdefaultswaps;options;forward contractsandfinancial futures. Investmentisk is

assessedn a portfolio basisandindividual derivativefinancial instrumentsare not generallydesignatedn hedging
relationshipsitherefore,as allowed by statutoryaccountingpractices,the Companyintentionally has not applied
hedgeaccounting.

Interestrate swapsare primarily usedto more closely matchthe cashflows of assetsand liabilities. Interestrate

swapsare also usedto mitigate changesn the value of assetsanticipatedto be purchasedand other anticipated
transactionand commitmentsThe Companyusescurrencyswapsfor the purposeof managingcurrencyexchange
risksin its assetandliabilities.

The Companydoesnot sell creditdefaultswapsasa participantin the creditinsurancenarket The Companydoes

however usecredit defaultswapsaspart of its investmentmanagemenprocess. The Companybuyscredit default
swapsasan efficient meansto reducecredit exposureto particularissuersor sectorsin theC o mp a mvesinsent
portfolio. The Companysellscredit defaultswapsin orderto createsyntheticinvestmentpositionsthatenhancehe

returnon its investmentportfolio by providing comparableexposureto fixed income securitiesthat might not be

availablein the primary market.

Optionsgrantthe purchasetheright to buy or sell a securityor entera derivativetransactiorat a statedprice within
a statedperiod. TheC 0 mp a optiod ontractshavetermsof up to 15 years. A swaptionis anoptionto enteran
interestrateswapto eitherreceiveor paya fixed rateat a future date. The Companypurchasesheseoptionsfor the
purposeof managingnterestraterisksin its asset@ndliabilities.

The Companyadopteda clearly definedhedgingstrategy(CDHS)to enablethe Companyto incorporatecurrently
held hedgesin risk-basedcapital (RBC) calculations. The CDHS is usedto significantly mitigate the impactthat
movementsin capital marketshave on the liabilities associatedwvith annuity guarantees. The hedge portfolio
consistsmainly of interestrate swaps, equity swaps, interest rate swaptionsandequity futures,and provides
protectionin the stressscenariosinderwhich RBC is calculated. The hedgeportfolio hasoffsettingimpactsrelative
to thetotal assérequiremenfor RBC andsurplusfor GMDB andVAGLB.
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The Company utilizes certain other agreementsncluding forward contractsand financial futures Currency
forwardsare contractsn which the Companyagreeswith otherpartiesto exchangespecifiedamountsof identified

currenciesat a specifiedfuture date. Typically, the exchangerate is agreedupon at the time of the contract. In

addition, the Companyalso usesfi t e a n n o u focward éontracts(TBAS) to hedgeinterestrate risk and
participae in the mortgagebackedsecuritiesmarketin an efficient and cost effectiveway. Typically, the priceis

agreeduponat contractinceptionand paymentis madeat a specifiedfuture date. The Companyusually doesnot

purchaseTBAs with settlemenby the first possibledelivery dateandthus accountdor theseTBAs asderivatives.
TBAsthatsettleon thefirst possibledelivery dateareaccountedor asbonds. TheC o0 mp a futyréssontractsare
exchangdradedandhavecreditrisk. Margin requiremets aremetwith the depositof securities. Futurescontracts
aregeneraly settledwith offsettingtransactions.Forwardcontractsandfinancial futuresare usedby the Company
to reduceexposureso variousrisksincludinginterestratesandcurrencyrates.

The Co mp a prindpal derivative exposureso marketrisk are interestrate risk, which includesinflation and
creditrisk. Interestraterisk pertainsto the changen fair valueof the derivativeinstrumentsasa resultof changesn
market interestrates The Companyis exposedto creditrelated lossesin the event of nonperformanceby
counterpartiego derivative financial instruments.The Companyregularly monitors counterpartycredit ratings,
derivativepositions,valuationsandthe value of collateralpostedto ensurecounterpartiesire creditworthy andthe
concentrationof exposureis minimized, and monitors its derivative credit exposureas part of its overall risk
managemerprogram.

The Companyentersderivativetransactionshroughbilateralderivativeagreementsvith counterpartiespr through
overthe counterclearedderivativeswith a counterpartyandthe useof a clearinghouseTo minimize creditrisk for
bilateraltransactionsthe Companyand its counterpartiegenerallyenterinto masternetting agreement®asedon
agreeduponrequirementghat outline the frameworkfor how collateralis to be postedin the amountowed under
eachtransactionsubjectto certainminimums. For over the counterclearedderivative transactionsdeweenthe
Companyand a counterpartythe partiesenterinto a seriesof masternetting and other agreementshat govern,
amongotherthings, clearingand collateralrequirements. Thesetransactionsre clearedthrougha clearinghouse
andeachderivativecounterpartys only exposedo the defaultrisk of the clearinghouse Certaininterestrate swaps
and credit default swapsare consideredclearedtransactions. Theseclearedtransactiongequireinitial and daily
variationmargn collateralpostings. Theseagreementallow for contractsn a positive position,in which amounts
are due to the Company,to be offset by contractsin a negativeposition. This right of offset, combinedwith
collateralobtainedfrom counterparties;educegsheC o mp a credibesposure.

Net collateral pledgedby the counterpartiesvas $2,374million asof December31, 2017 and $3,236million asof
December3dl, 2016. In the eventof default,the full marketvalue exposureat risk in a net gain position, net of
offsetsand collateral,was$119million asof December31, 2017and$264 million asof Decembef31, 2016. The
statutorynetamountat risk, definedas net collateralpledgedand statementaluesexcludingaccruedinterest,was
$609million asof Decembei31, 2017and$766 million asof DecembeB1, 2016.

The Companyhadtheright to rehypothecater repledgesecuritiegotaling $640million of the $2,374million asof
Decembei31, 2017and$1,031million of the $3,236million asof Decembei31, 2016 of netcollateralpledgedby
counterparties There were no securitiesrehypothecatedo other counerpartiesas of December31, 2017 or
Decembe1, 2016.
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The following summarizes theca yi ng values and notional

instruments:

Interest rate swaps

Options

Currency swaps

Forward contracts

Credit default swaps

Financial futures
Total

Interest rate swaps

Options

Currency swaps

Forward contracts

Credit default swaps

Financial futures
Total

amoul

Deember 31, 2017

Assets Liabilities
Carrying Notional Carrying Notional
Value Amount Value Amount
(In Millions)

$ 8,041 $ 84,861 $ 5754 $ 91,151

765 10,771 7 446
405 4,538 590 6,661
13 1,432 92 6,969
29 1,503 1 65

- 3,738 - -

$ 9,253 $106,843 $ 6,444 $105,292

December 31, 2016

Assets Liabilities
Carrying Notional Carrying Notional
Value Amount Value Amount
(In Millions)

$ 8,510 $ 79,094 $ 6,413 $ 92,220

679 6,898 6 5
9901 7,229 37 1,098
54 3,444 58 2,941
38 2,435 1 215
- 3,646 - -

$ 10,272 $102,746 $ 6,515 $ 96,479

The averagefair value of outstandng derivativeassetsvas $9,733million for the yearendedDecember31, 2017
and $13,531million for the year endedDecember31, 2016. The averagefair value of outstandingderivative
liabilities was $6,444 million for the year ended December31, 2017 and $9,640 million for the year ended

DecembeB1, 2016.
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The following summarizes the notial amounts of the Company's credit default swaps by contractual maturi

December 31,

2017 2016
(In Millions)
Due in one year or less $ - $ 205
Due after one year through five year: 1,568 2,445
Total $ 1,568 $ 2,650
The following presents the Companyds gross

December 31,

2017 2016
(In Millions)
Open interest rate swaps in a fixed pay position $ 86,283 $ 84,954
Open interest rate swaps in a fixed receive pos 87,930 84,911
Other interest related swaps 1.799 1.449
Total interest rate swaps $ 176,012 $ 171,314
The following summarizes the Companyds net rec

unrealized gains (losses) related to market fluctuations on open contracts byvaetjsi

Years Ended December 31,
2017 2016
Net Realized  Change In Net Net Realized Change In Net
Gains (Losse! Unrealized Gain:  Gains (Losses Unrealized Gair

on Closed (Losses) on on Closed (Losses) on
Contracts  Open Contracts Contracts Open Contractt
(In Millions)
Interest rate swaps $ (225 $ 191 $ B $ (96)
Currency swaps 102 (1,138 27 391
Options (175 (155] (144, (21)
Credit default swaps 23 - 16 2
Forward contracts (155 (74) 315 (49)
Financial futures 149 - (214 -
Total $ (281 $ (1,176 $ (5 $ 227
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The following summarizegross and net information of derivative assets and liabilities, along with collateral
in connection with master netting agreements:

December 31, 2017 December 31, 2016
Derivative Derivative Derivative Derivative
Assets Liabilities Net Assets Liabilites  Net
(In Millions)
Gross $ 9253 $ 6444 $ 2809 $ 10,272 $ 6,515 $ 3,757
Due and accrued 909 1,879 (970 893 1,723 (830
Gross amounts offset (7,361 (7,361 - (7,359 (7,359 -
Net asset 2,801 962 1,839 3,806 879 2,927
Collateral posted (3,366 (992 (2,374 (3,916 (680; (3,236
Net $ (565 $ (30) $ (635, $ (110 $ 199 $ (309

i. Repurchaseagreements

The Companyhad repurchaseagreementsvith carrying valuesof $4,436million as of December31, 2017 and
$4,966million asof DecembeB31, 2016. As of Decembef31, 2017,the maturitiesof theseagreementsangedfrom

January3, 2018throughMarch 6, 2018 andthe interestratesrangedfrom 1.4%to 1.5%. The outstandingamounts
werecollateralizd by cashandbondswith a carryingvalue of $4,454million asof DecembeB1,2017and$4,976

million asof DecembeB1,2016.
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j- Netinvestment income
Net investment income, including IMR amortization, comprised the following:

Years Ended
December 31,

2017 2016
(In Millions)

Bonds $ 3,916 $ 3,797
Preferred stocks 18 25
Common stocks subsidiaries and affiliates 437 431
Common stocks unaffiliated 39 60
Mortgage loans 970 1,057
Policy loans 809 770
Real estate 159 174
Partnerships and LLCs 687 473
Derivatives 337 378
Cash, cash equivalents and sktertn investments 45 35
Other 6 -
Subtotal investment income 7,423 7,200
Amortization of the IMR 124 149
Investment expenses (681) (689)
Net investment income $ 6,866 $ 6,660
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k. Netrealizedcapital (losses)gains
Netrealizedcapital(losses)gains,which includeOTTI andarenetof deferralto the IMR, comprisedhe following:

Years Ended
December 31,

2017 2016
(In Millions)

Bonds $ (1100 $ (249

Preferred stocks (6) 10

Common stocks subsidiaries and affiliates 27 11

Common stocks unaffiliated (9) (60)

Mortgage loans (28) (15)

Real estate 71 15

Partnerships and LLCs (92) (100)

Derivatives (281) (5)

Other (127) (2)
Net realized capital (losses) before federal

and state taxes and deferral to the IMR (555) (395)

Net federal and state tax benefit 168 33
Net realized capital losses before deferral

to the IMR (387) (362)

Net after tax (gains) losses deferred to the IMR (44) 150

Net realized capital losses $ (431) $ (212

TheIMR liability balancewas$57 million asof December31,2017and$42 million asof Decembei31, 2016and
wasincludedin otherliabilities on the ConsolidatedStatutoryStatement®f Financial Position.Referto Note 2y.
"Interest maintenanceeserve"for informationon the Co mp a pojicy or IMR. Referto Note14. A Sur pl us
n o t Wranformationontheotherrealizedcapitalloss.

OTTI, included in the realized capital losses, consisted of the following:

Years Ended
December 31,

2017 2016
(In Millions)
Bonds $ (68) $ (84)
Common stocks (62) (11)
Preferred stocks (6) (1)
Mortgage loans - (8)
Partnerships and LLCs (57) (96)
Total OTTI $ (193 $ (200

The CompanyrecognizedOTTI of $7 million for the yearendedDecember31, 2017 and $6 million for the year
endedDecembel31, 2016 on structuredand loan-backedsecuritieswhich areincludedin bonds,primarily dueto
the presentvalueof expectectashfl owsbeinglessthanthe amortizedcost.
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The Companyutilized internally-developednodelsto determinglessthan 1% of the $68 million of bondOTTI for
the yearendedDecembe31,2017and 1% of the $84 million of bondOTTI for the yearendedDecembei31, 2016.
The remainingOTTI| amountswere determinedusing externalinputs suchas publicly-observablefair valuesand
creditratings. Referto Note 2cc. "Realizedcapital gains (losses)ncluding otherthantemporaryimpairmentsand
unrealizedcapital gains (losses)"for more information on assumptiongnd inputs usedin the Co mp a @¥T0
models.

6. Federalincometaxes

On December22,2017,the presidensignedinto law H.R. 1/PublicLaw 11597, commonlyknown asthe Tax Cuts
and JobsAct (the Act). The Act containsseveralkey provisionsthat havesignificant financial statemengeffects.
Theseprovisions required the remeasuremenof deferredtax assetsand liabilities, imposeda tax liability for
mandatory deemedrepatriation of previously untaxed foreign earnings, changedthe method for computing
deductiondor life insurancereservesintroducednewtaxeson foreign subsidiariesand modified the provisionfor
expensingf certaincapitalcosts.

The Act requiredthe remeasuremertf deferredtaxes,asit reduceghe corporatetax rateto 21 percent,effective
Januaryl, 2018. Accordingly,the Companyremeasureds netadmitteddeferredtaxesasof the enactmentateand
recognizeda decreasen surplusof $526 million in 2017 Of the $526 million net decrease$978 million was
reflectedin the changein other deferredincometaxes,$29 million wasreflectedin the changein net unrealized
foreign exchangecapitalgains(losses) pffsetby increaseof $428million reflectedin the changen netunrealized
capitalgains(losses)and$53million reflectedin changan non-admittedassets.

Under the Act, a companyis requiredto establisha liability for taxesdue on mandatorydeemedrepatriationof

previouslyuntaxedforeign earnings.A companyis deemedto haverepatriatedforeign earningsaccunulatedand
deferredunderprior tax law. Companiesanno longerindefinitely deferthe tax on thoseaccumulateearningsput
may electto pay the deemedrepatriationtax over eight years. Mandatorydeemedrepatriationfor a controlled
foreigncorporation(CFC) with the sameyearendasthe U.S. taxpayercreatesa currenttax liability. The Company
recordeda provisionaltax benefitof $3 million in the statement®f operations. Provisionalamountshavenot been
providedfor specifiedforeign corporationinvestmentsunderthe Act for which a reasonableestimateof the tax

effectscouldnotbe determined.The Companyis in the procesof obtainingtheinformationneededo completethe

calculationof the deemedepatriationtax liability. The Companywill updatethe provisionalamouns asit obtains
additionalinformationthroughoutthe measuremergeriod,but no laterthanDecembe2018.

The Act revisedthe computationof life insurancetax reserveso be the greaterof the net surrendervalue of a
contractand 92.81 percentof statutoryreserves. The revisedreservecomputtion is effective for taxableyears
beginningafter December31, 2017. A transitionrule requireslife insurersto spreadthe differencebetweenthe
prior yearendreservesomputedon the old basisand thosecomputedon the new basisover eight yearsas either
incomeor a deduction. The Companyhasrecordedan estimatedprovision for this changeby recognizinga net
$47 million increasen its deferredtax assetpffsetby a correspondingncreasen its deferrectax liability thatwill
reverseoverthe eightyeartransitionperiod. The Companyis in the procesof modifying its tax reservesystemgo
incorporatethe new method. The Companywill updatethe provisional amountwhen it completesits system
modificationsduringthe measuremergeriod,but no laterthanDecembe2018.

The Act introducesa newtax on globalintangiblelow-taxedincome(GILTI). Generally,a CFCmayincur aGILTI
taxif its incomeexceeds prescribedeturnon its businesgproperty. Recentlyissuedaccountingguidancedoesnot
requirecompaniedo recognizedeferredtaxeson the potentialfutureimpactof the GILTI provision. In accordance
with this guidancetheC o mp a policpvéll beto recognizethetaximpactin the periodin whichit is incurred.
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The Act introduces full expensingas the principal capital costrecoveryregime,increasingthe currentfirst-year
fi b o ndemetiationdeductionfrom 50 percentto 100 percenton a temporarybasisof the costof qualified plant
andequipmentcquiredandplacedin serviceafter SeptembeR7,2017andbeforeJanuaryl, 2023. This expensing
regime goesfurther than currentlaw bonusdepreciationby applying to both new and usedproperty. The 100
percentbonus depreciatiorrule appliesthrough2022,then phasesdown 20 percentannually through2026. For
qualified propertyacquiredbefore Septembef7, 2017, the applicablebonuspercentagés 50 percentif placedin
sewrice beforeJanuaryl, 2018,40 percentf placedin servie in 2018,30 percentf placedin sewice in 2019,and0
percentthereafter. The Companyrecordeda provisionalcurrenttax benefitof $22 million for qualified property
acquiredand placedin serviceafter Septembef7, 2017, offset by a correspondingleferredtax liability that will
revere over the useful life of the qualified property. The Companywill updatethe provisionalamountwhenit
completests analysisduringthe measurementeriod,but no laterthanDecembe2018.

The Companyprovidesfor DTAs in accordancevith statutoryaccountingpractices. All of the companiesncluded
in these ConsolidatedStatutory Financial Statementshave met the required thresholdto utilize the threeyear
reversaperiodand15%of surpluslimitation.

The net DTA or deferredtax liability (DTL) recognizedin the C o mp a asgebsgiabilities and surplusis as
follows:

December 31, 2017

Ordinary Capital Total
(In Millions)
Gross DTAs $ 2,598 $ 173 $ 2,771
Statutory valuation allowance adjustmer - - -
Adjusted gross DTAs 2,598 173 2,771
DTAs nonadmitted (64) (16) (80)
Subtotal net admitted DTA 2,534 157 2,691
Total gross DTLs (1,666 (237 (1,903
Net admitted DTA(L) $ 868 $ (80) $ 788
December 31, 2016
Ordinary Capital Total
(In Millions)
Gross DTAs $ 3,434 $ 672 $ 4,106
Statutory valuation allowance adjustmer - - -
Adjusted gross DTAs 3,434 672 4,106
DTAs nonadmitted (145 (30) (175
Subtotal net admitted DTA 3,289 642 3,931
Total gross DTLs (1,704 (573 (2,277
Net admitted DTA(L) $ 1585 $ 69 $ 1,654
Change
Ordinary Capital Total
(In Millions)

Gross DTAs $ (836, $ (499 $ (1,335
Statutory valuation allowance adjustmer - - -
Adjusted gross DTAs (836, (499 (1,335
DTAs nonadmitted 81 14 95
Subtotal net admitted DTA (755 (485 (1,240
Total gross DTLs 38 336 374
Net admitted DTA(L) $ (717, $ (149 $ (866

52



MASSACHUSETTS MUTUAL LIFE INSURANCECOMPANY AND SUBSIDIARIES
NOTESTO CONSOLIDATED STATUTORY FINANCIAL STATEMENTS,continued

Theamountof adjustedgrossDTA admittedundereachcomponenbf the guidanceandthe resultingchangeby tax
characteareasfollows:

December 31, 2017
Ordinary Capital Total
(In Millions)

Admitted DTA 3 years:
Federal income taxes that can be recovered $ - % 69 $ 69

Remaining adjusted gross DTAs expected
to be realized within 3 years (lesser of 1 or 2)

1. Adjusted gross DTA to be realized 904 - 904

2. Adjusted gross DTA allowed per limitati
threshold 2,476 - 2,476
Lesser of lines 1 or 2 904 - 904
Adjusted gross DTAs offset by existing DTLs 1,630 88 1,718
Total admitted DTA realized within 3 years $ 2534 $ 157 $ 2,691

December 31, 2016
Ordinary Capital Total
(In Millions)

Admitted DTA 3 years:
Federal income taxes that can be recovered $ 533 % 132 $ 665
Remaining adjusted gross DTAs expected
to be realized within 3 years (lesser of 1 or 2)

1. Adjusted gross DTA to be realized 989 - 989
2. Adjusted gross DTA allowed per limitati
threshold 2,331 - 2,331
Lesser of lines 1 or 2 989 - 989
Adjusted gross DTAs offset by existing DTLs 1,767 510 2,277
Total admitted DTA realized within 3 years  $ 3,289 $ 642 $ 3,931
Change
Ordinary Capital Total
(In Millions)

Admitted DTA 3 years:
Federal income taxes that can be recovered $ (533 % 63) % (596,
Remaining adjusted gross DTAs expected

to be realized within 3 years (lesser of 1 or 2)

1. Adjusted gross DTA to be realized (85) - (85)
2-Adjusted gross DTA allowed per limitati

threshold 145 - 145

Lesser of lines 1 or 2 (85) - (85)

Adjusted gross DTAs offset by existing DTLs (137, (422 (559

Total admitted DTA realized within 3 years $ (755) % (485, $ (1,240

Effective Januaryl, 2018, the Act eliminatesthe ability to carrybacknet operatinglossesthereforethe amountof
adjustedyrossDTA admittedbasednrecoverabldederaltaxesis limited only to capital DTASs.
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The ultimaterealizationof DTAs dependson the generatiorof future taxableincomeduring the periodsin which
the temporarydifferencesare deductible. Managementonsidersthe scheduledreversalof DTLs, including the
impact of availablecarrybackand carryforwardperiods,projeded taxableincome and tax-planning strategiesn
makingthis assessmentTheimpactof tax-planningis asfollows:

Impact of taxplanning strategies:
Adjusted gross DTAs
(% of total adjusted gross DTAS)

Net admitted adjusted gross DTAs

(% of total net admitted adjusted gross DTAs

Impact of taxplanning strategies:
Adjusted gross DTAs
(% of total adjusted gross DTAS)

Net admitted adjusted gross DTAs

(% of total net admitted adjusted gross DTAS

Impact of taxplanning strategies:
Adjusted gross DTAs
(% of total adjusted gross DTAS)

Net admitted adjusted gross DTAs
(% of total net admitted adjusted gross DTAs

December 31, 2017

Ordinary Capital Total

(Percent)

- % -% - %

56 % - % 56 %

December 31, 2016

Ordinary Capital Total
(Percent)
- % - % - %
65 % 100% 66 %
Change
Ordinary Capital Total
(Percent)
- % - % -%
(9)% (100% (10)%

Therearenoreinsurancetrategiesncludedin theC o mp a taxypfarmingstrategies.
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Theprovisionfor currenttax expensen earningsds asfollows:

Years Ended December 3

2017 2016
(In Millions)
Federal income tax benefit on operating earnings $ (270 $ (284
Foreign income tax expense on operating earnings 2 7
Total federal and foreign income tax benefit before
impact of change in enacted legislation (268 277
Impact of change in enacted tax legislation on
operating earnings (22) -
Total federal and foreign income tax benefit
on operating earnings (290 277
Federal income tax benefit on net realized capital gains (It
before impact of change in enactedislation (71 (34)
Impact of change in enacted tax legislation on net realizec
capital gains (losses) 3 -
Total federal and foreign income tax benefit $ (458 $ (311
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Thetax effectsof temporaryifferenceghatgive rise to significantportionsof the DTAs andDTLs areasfollows:

DTAs:

Ordinary
Reserve items
Policy acquisition costs
Nonadmited assets
Policyholders' dividends

Pension and compensation related items

Investment items
Expense items
Unrealized investment losses
Other

Total ordinary DTAs
Nonadmitted DTAs

Admitted ordinary DTAs

Capital
Unrealized investment losses
Investment items
Total capital DTAs
Nonadmitted DTAs
Admitted capital DTAs

Admitted DTAs

DTLs:
Ordinary
Reserve items
Unrealized investment gains
Deferred and uncollected premium
Pension items
Reserve for audits and settlements
Investment Items
Other
Total ordinary DTLs

Capital
Unrealized investment gains
Investment items
Total capital DTLs

Total DTLs

Net admitted DTA

56

DecembeBl,
2017 2016 Change
(In Millions)

1,092 % 1,017 % 75
485 741 (256,
294 556 (262
189 342 (153
191 291 (100
163 203 (40)

45 45 -
17 25 (8)
122 214 (94)

2,598 3,434 (836,
(64) (145) 81

2,534 3,289 (755)
113 459 (346,

60 213 (153
173 672 (499
(16) (30) 14
157 642 (485]

2,691 3,931 (1,240
537 76 461
498 759 (261
214 323 (109
180 255 (75)

- 74 (74)

63 41 22

174 176 (2)
1,666 1,704 (38)
235 501 (266,
2 72 (70)
237 573 (336

1,903 2,277 (374

788 $ 1654 $ (866
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Thechangdn netdeferredincometaxescomprisedhefollowing:

Years Ended December 31,

2017 2016
(In Millions)
Net DTA(L) $ (962, $ 391
Less: Items not recorded in the change in
net deferred income taxes:
Tax-effect of unrealized gains/(losses) @arr (76)
Tax-effect of changes from acquisitions/transfe (6) (46)
Change in net deferred income taxes $ (1,145 $ 269

The changein net deferredincome taxesincludesa decreaseof $578 million due to the remeasuremernf net
DTA(L), of whichanincreaseof $399million is reflectedin the changan unrealizedyains/(losses).

As of December31, 2017,the Companyhad no net operatingor capitalloss carryforwardsto include in deferred
incometaxes. The Companyhasno tax creditcarryforwardgncludedin deferrectaxes.

The componentsof federal and foreign income tax are recordedin the ConsolidatedStatutory Statementsof
Operationsand the ConsolidatedStatutory Statement®of Changesn Surplusand are different from thosewhich
would be obtainedby applying the prevailing federalincometax rate to net gain from operationsbefore federal
incometaxes. The significantitemscausingthis differenceareasfollows:

Years Ended December 31,

2017 2016
(In Millions)

Provision computed at statutory rate of 35% $ 97) % (137
Investmenitems (263 (335
Corporate rate reduction 978 -
Nonadmitted assets 66 (96)
Tax credits (51) (49)
Change in reserve valuation basis 15 26
Expense items 6 16
Other impacts of tax reform 4 -
Other 29 (4)

Total statutory income tax expense (benefit) $ 687 $ (579
Federal and foreign income tax benefit $ (458 $ (310
Change in net deferred income taxes 1,145 (269

Total statutory income tax expense (benefit) $ 687 $ (579

The Companypaid federalincometaxesof $49 million in 2017 and receivedrefundsof federalincometaxesof
$313million in 2016.

The total incometaxesincurredin the currentand prior yearsthat will be availablefor recoupmentn the eventof
future netlossedotal nil relatedto Decembe1,2017and2016,andtotaled$149million relatedto 2015.
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MassMutualand its eligible U.S. subsidiariesare included in a consolidatedU.S. federal income tax return.
MassMutualandits eligible U.S. subsidiariesalsofile incometax returnsin variousstatesandforeignjurisdictions.
MassMutualandits eligible U.S. subsidiariesand certan affiliates (the Parties)haveexecutedand are subjectto a
written tax allocaton agreement(the Agreement). The Agreementsets forth the mannerin which the total
combinedfederal income tax is allocatedamongthe Parties. The Agreementprovides MassMutual with the
enforceableight to recoupfederalincometaxespaidin prior yearsin the eventof future netcapitallosseswhich it
may incur. Further,the AgreementprovidesMassMutualwith the enforceableaight to utilize its netlossescarried
forward asanoffsetto future netincomesubjectto federalincometaxes.

Companiesare generallyrequiredto discloseunrecognizedax benefits,which are the tax effect of positionstaken
on their tax returnsthat may be challengedby various taxing authorities, in orderto provide usersof financial
statementanore information regarding potential liabilities. The Companyrecognizestax benefits and related
reservesn accordancevith existingstatutoryaccountingpracticesfor liabilities, contingencis andimpairmentsof
assets.

Thefollowing is areconciliationof the beginningandendingliability for unrecognizedax benefits(in millions):

Balance, January 1, 2017 $ 150
Gross change related to positions taken in prior years 12
Gross changeelated to positions taken in current year 35

Gross change related to settlements -
Gross change related to lapse of statutes of limitations -
Balance, December 31, 2017 $ 197

Includedin theliability for unrecognizedax benefitsasof Decembe1,2017,are$188million of tax positionsfor
which the ultimate deductibility is highly certain but for which there is uncertaintyabout the timing of such
deductibility. The liability for the unrecognizedtax benefis as of December31, 2017 includes$5 million of
unrecognizedax benefitsthat, if recognizedwould impacttheC o mp a effgclivetaxrate.

The Companyrecognizé an increaseof $7 million in accruedinterestrelatedto the liability for unrecognizedax
benefitsasa comporentof the provisionfor incometaxes. $6 million of theincreaseelatesto the corporateax rate
reductionenactedaspartof the Act in 2017.The amountof netinterestrecognizedvas $38 million asof December
31,2017and$25 million asof Decemberdl1, 2016 The Companyhas no accruedpenaltiesrelatedto the liability
for unrecognizedax benefits. In the nextyear,the Companydoesnot anticipatethe total amountof uncertaintax
positionsto significantlyincreaseor decrease.

TheInternalRevenueService(IRS) hascompletedts examinatiorof MassMutualits subsidiariegor the years2013
andprior. The IRS commencedts examof years20142015in Septembef017. The adjustmentsesultingfrom
theseexaminationarenot expecedto materiallyaffectthe positionor liquidity of the Company.

As of DecembeB31,2017and2016,the Companydid notrecognizeany protectivedepositsas admittedassets.

7. Otherthan investedassets
a. Corporateownedlife insurance

MassMutualholds corporateownedlife insuranceissuedby unaffiliated third party insurersto cover the lives of
certain qualified senior employees. The primary purposeof the programis to offset future employeebenefit
expenses.MassMutualpaysall premiumsandis the beneficiaryof thesepolicies. MassMutualhadrecordedcash
surrendewraluesof thesepoliciesof $2,104million as of DecembeB1,2017and$1,981million asof DecembeB1,
2016.
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b. Deferredand uncollectedlife insurance premium

Deferredanduncollectedife insurancgpremium,netof loadingandreinsuranceareincludedin otherthaninvested
assetdn the C o mp a G@ongblidatedStatutoryStatement®f Financial Position. The following summarizeghe
deferredanduncollectedife insurancgpremiumon a grossbasis aswell ag netof loadingandreinsurance:

December 31,
2017 2016
Gross Net Gross Net
(In Millions)

Ordinary new business $ 151 $ 47 $ 135 $ 42

Ordinary renewal 733 775 675 701
Group life 9 9 9 9
Total $ 893 $ 831 $ 819 $ 752

Deferredpremiumis the portion of the annualpremium not earnedat the reporting date. Loading on deferred
premiumis anamountobtainedby subtractinghe valuationnet deferredpremiumfrom the grossdeferredpremium
and generally includes allowancesfor acquisition costs and other expensesRefer to Note 2r. "Policyholders'
reserves'for informationontheC o mp a acgo@nsingooliciesregardinggrosspremiumandnetpremium.

Uncollectedpremiumis grosspremium net of reinsurancehat is due and unpaidas of the reportingdate, net of
loading.Net premiumis the amountusedin the calcultion of reserves.The changen deferredanduncollectedife
insurancepremiumis includedin premiumincome. The changein loadingis included as an expenseand is not
shownasa reductionto premiumincome.

Ordinary new businessand ordinary renewal businessconsistof the basic amountof premiumrequiredon the
underlyinglife insurancepolicies.

In certaininstancesgrosspremiumis lessthannet premiumaccordingto the standardvaluationsetby the Division
andthe DepartmentThe grosspremiumis lessthanthe net premiumneededo establishthe reservesdecauseahe
statutoryreservesnustusestandardconservativevaluationmortality tables,while the grosspremiumcalculatedin
pricing usesmortality tables that reflect both the C o mp a expdyianceand the transfer of mortality risk to
reinsurers.The Companyhad life insurancein force of $32,528million as of December31, 2017 and $32,224
million asof DecembeB1, 2016for which grosspremiumwaslessthannetpremium.

8. Pol i cy hiabiltidse r s 6
a. Pol i cylmesdrvdser s 0

The Companyhadlife insurancan force of $661,082million asof Decembei31, 2017 and$605,379milli on asof
DecembeB1, 2016.
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The following summarizep o | i c y meservds@at &f feinsuranceand the rangeof interestratesby type of
product:

December 31,

2017 2016
Amount Interest Rates Amount Interest Rates
($ In Millions)
Individual life $ 51,313 25% - 6.0% $ 47,795 25% - 6.0%
Group life 16,556 25% - 45% 18,519 25% - 45%
Individual annuities 17,182 2.3% - 11.8% 16,599 2.3% - 11.8%
Group annuities 24,718 2.3% - 11.3% 23,728 2.3% - 11.3%
Individual universal andariable life 6,952 35% - 6.0% 6,607 35% - 6.0%
Disabled life claim reserves 1,852 35% - 6.0% 1,896 35% - 6.0%
Disability active life reserves 1,007 35% - 6.0% 899 35% - 6.0%
Other 325 25% - 6.0% 311 25% - 6.0%
Total $ 119,905 $ 116,354

Individual life includeswhole life andterm insurance. Group life includescorporateownedlife insurance bank
ownedlife insurance(BOLI), group universallife andgroup variableuniversallife products. Individual annuities
include individual annuity contrad¢s, supplementarycontracts involving life contingenciesand structued
settlements.Group annuitiesinclude deferredannuitiesand single premiumannuity contracts Disabledlife claim
reservesnclude disability incomeand LTC contractsand coverthe future paymentsof known claims.  Disability
active life reservedgnclude disability incomeand LTC contractsissued. Otheris comprisedof disability life and
accidentateathinsurance.
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b. Liabilities for deposittypecontracts

Thefollowing summarizediabilities for deposittype contractsandthe rangeof interestratesby type of product:

December 31,

2017 2016
Amount Interest Rates Amount Interest Rates
($ In Millions)
Guaranteed interest contracts:
Note programs $ 6,233 16% - 6.2% $ 4710 16% - 6.2%
Federal Home Loan Bank of Bost 1,054 14% - 3.0% 1,103 1.4% - 3.0%
Municipal contracts 761 13% - 7.3% 831 0.9% - 7.3%
Other 787 1.0% - 9.7% 445 1.4% - 9.7%
Supplementargontracts 930 0.3% - 7.0% 899 03% - 7.0%
Dividend accumulations 522 32% - 4.0% 531 34% - 4.1%
Other deposits 2,823 4.0% - 8.0% 3,146 4.0% - 8.0%
Total $ 13,110 $ 11,665

Noteprograms

Funding agreementsre investmentcontractssold to domesticand internationalinstitutional investors.Funding
agreementiabilities are equalto the accountvalue and are establishedy contractdeposits,ncreasedyy interest
credited and decreasedy contractcoupon payrrents and maturities. Contractholdersdo not have the right to
terminatethe contractprior to the contactually statedmaturity date. The Companymay retire funding agreements
prior to the contractuallystatedmaturity date by repurchasinghe agreementn the marketor, in somecasesby
calling the agreementlf this occurs,the differencein value is an adjustmentto interestcreditedto liabilities for
deposittype contractsin the ConsolidatedStatutory Statementsof Operations.Credited interestrates vary by
contractand canbe fixed or floating. Agreementsio not haveput provisionsor ratingsbasedtriggers.The liability
of nonU.S. dollar denominatedunding agreementsnay increaseor decreasalueto changesn foreign exchange
rates.Currencyswapsare employedto eliminateforeign exchangeisk from all funding agreementgssuedto back
nonU.S.dollar denominatedhotes.

Under the note programs,MassMutualcreatesspecialpurposeentities (SPEs),which are investmentvehicles or
trusts, for the purposeof issuingmediumtermnotesto investors. Proceedsrom the saleof the mediumtermnotes
issuedby theseSPEsare usedto purchasefunding agreementsrom MassMutual The paymenttermsof any
particularseriesof notesare matchedby the paymenttermsof the funding agreemensecuringthe series. Notes
were issuedfrom the Co mp a 620dilion EuropeanMediumTerm Note Programwith approximately$118
million outstandingasof Decembei31, 2017. Notesarecurrentlyissuedfrom MassMutua &3%7.0 billion Global

MediumTermNote Program.
FederalHomeLoanBankof Boston

MassMutualhas funding agreementsvith FederalHome Loan Bank of Boston(FHLB Boston in an investment
spreadstrategy, consistentwith its other funding agreementsThes® funding agreementsare collateralizedby

securitieswith estimatedfair valuesof $982 million asof December31, 2017. MassMutuad $orrowing capacity
with FHLB Bostonis subjectto the lower of the limitation on the pledgeof collateralfor aloan setforth by law or

by Ma s s Mu interadllifis MassMutuad sinusedcapacitywas$946 million asof December31, 2017. As a
memberof FHLB Boston,MassMutualheld commonstockof FHLB Bostonwith a statemenvalue of $74 million

asof DecembeB1,2017and$75million asof DecembeB1,2016.
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Municipal contracts

Municipal guaranteednvestmentcontracts(muricipal contracts)include contractsthat containtermswith above
marketcrediting rates. Liabilities for thesecontractsincludesthe municipal conr a cdcc®untvalues,which are
establishedy contractdepositsjncreasedy interestcredited(fixed or floating) anddecreasedby contractcoupon
payments,additional withdrawals, maturities and amortizationof premium. Certain municipal contractsallow
additional deposits,subjectto restrictions,which are creditedbasedon the ratesin the contracts.Contractshave
scheduledpaymentdatesand amountsand interestis paid periodically. In addition, certain contractsallow
additional withdrawals abowe and beyond the scheduledpayments.These additional withdrawals have certain
restrictionson the numberper year, minimum dollar amountandarelimited to the maximumcontractbalance The
majority of the municipalcontractsallow early contracttermination undercertainconditions.

Certainmunicipal contractscontainmakewhole provisions,which documentthe formula for full contractpayout.
Certainmunicipal contractshaveratingsbasedtriggersthat allow the trusteeto declarethe entire balancedue and
payable Municipal contractsmay alsohavetermsthatrequirethe Companyto postcollateralto a third party based
on the contractbalancein the eventof a downgradein ratingsbelow certainlevels under certain circumstances
Whenthe collateralis otherthancash,the collateralvalueis requiredto be greaterthanthe accountbalance The
collateralwas $169 million asof December31, 2017 and$176 million asof December31, 2016. The Company
employsa rigorous asset/liabilitymanagemenproces to help mitigate the economicimpactsof variousliability
risks. By performingassetliability managemenand performingother risk managemenactivities, the Company
believesthatthesecontractprovisionsdo not createanunduelevel of operatingrisk to the Company.

Otherdeposits

Other depositsprimarily consistof investmentcontractsassumeds part of the indemnity reinsuranceagreement
discussedn Note9. "Reinsurance". Thesecontractsareusedto fund retirementplans. Contractpaymentsare not
contingentuponthelife of theretirementplanparticipant.

As of Decembel31,2017,the C 0 mp a gugrénseednterestcontractshy expectedmaturity yearwere asfollows
(in millions):

2018 $ 959
2019 1,535
2020 1,407
2021 1,399
2022 1,017
Thereafter 2,518

Total $ 8,835

Most guaranteed interest contracts only mature on their contractual maturity date. Actual maturities for
contracts may differ from their contractual maturity dates, as these comteactt early contract termination un
certain conditions.

c. Unpaidclaimsand claim expenseeserves

The Companyestablishesinpaidclaimsandclaim expenseeservego providefor the estimatedcostsof claimsfor

individual disability andLTC policies Thesereservesncludeestimatedor both claimsthathavebeenreportedand

thosethat have beenincurred but not reported,and include estimatesof all future expensesassociatedvith the

processingand settling of theseclaims. This estimaton processis primarily basedon the assumptionthat

experiencds an appropriateindicator of future eventsand involves a variety of actuarialtechniqueghat analyze
experiencetrendsandotherrelevantfactors. The amountsrecordedfor unpaidclaimsandclaim expenseaeserves
representheC o mp a begtéstimatebaseduponfactsandactuarialguidelines. Accordingly, actualclaim payouts
mayvary from theseestimates.

62



MASSACHUSETTS MUTUAL LIFE INSURANCECOMPANY AND SUBSIDIARIES
NOTESTO CONSOLIDATED STATUTORY FINANCIAL STATEMENTS,continued

Thefollowing summarizeshe changesn disabledife andLTC unpaidclaimsandclaim expenseeserves:

December 31,

2017 2016
(In Millions)
Claim reserves, beginning of year $ 2,083 $ 2,051
Less: Reinsurance recoverables 163 150
Net claim reserves, beginning of year 1,920 1,901
Claims paid related to:
Current year (12) (13)
Prior years (335 (332
Totd claims paid (347, (345;
Incurred related to:
Current year's incurred 223 237
Current year's interest 3 3
Prior year's incurred 4) 43
Prior year's interest 82 81
Total incurred 304 364
Net claim reserves, end of year 1,877 1,920
Reinsurance recoverables 192 163
Claim reserves, end of year $ 2,069 $ 2,083

The changesn reservedor incurredclaimsrelatedto prior yearsaregenerallythe resultof recentiossdevelopment
trends.The $4 million decreasén the priory e aincari@dclaimsfor 2017andthe $43 million increasan the prior
y e aincsiriedclaimsfor 2016 were generallythe resultof differencesbetweenactualterminationexperienceand
statutorily prescribederminationtables. In 2016, claimsincurredincludedboth highervolumeandsize of claims,
while 2017 claim experiencencludednormalclaim volumewith higherterminationsresultingin a reductionto the
incurredreservefrom favorableexperience.

Thefollowing reconciledisabledife claimreservego the netclaimreservesttheendof the yearspresentedn the

previoustable. Disabledlife claim reservesarerecordedin p o | i c y hesdrvdséaccraigl claim liabilities are
recordedn otherliabilities.

December 31,

2017 2016
(In Millions)
Disabled lifeclaim reserves $ 1,852 % 1,896
Accrued claim liabilities 25 24
Net claim reserves, end of year $ 1877 $ 1,920

d. Additional liability for annuity contracts

Certainindividual variableannuityandfixed indexannuity productshaveadditionaldeathor otherinsurancebenefit
featuressuchasGMDBs, GMIBs, GMABs andGMWBSs. In generalliving benefitguaranteesequirethe contract
holder or policyholderto adhereto a companyapprovedasseifallocation strategy. Election of thesebenefitsis
generallyonly availableat contractissue.
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Thefollowing showsthe changesn theliabilities for GMDBs, GMIBs, GMABs andGMWBSs (in millions):

Liability as of January 1, 2016 $ 579
Incurred guarantee benefits 81
Paid guarantebenefits (6)

Liability as of December 31, 2016 654
Incurred guarantee benefits (130
Paid guarantee benefits 9)

Liability as of December 31, 2017 $ 515

The Companyheldreservesn accordancavith the stochasticscenariosasof Decembe31,2017andDecembe3l,
2016. As of December3l, 2017 and December31, 2016, the Companyheld additional reservesabove those
indicatedbasedon the stochastiscenariosn orderto maintaina prudentlevel of reserveadequacy.

The following summarizesthe accountvalues,net amountat risk and weightedaverageattainedagefor variable

annuity contractswith GMDBs, GMIBs, GMABs and GMWBSs classifiedasp o | i ¢ y heservesend separate
accountiabilities. The netamountat risk is definedasthe minimum guarantedessthe accountvalue calculatedon

apolicy-by-policy basis,but notlessthanzero.

December 31,

2017 2016

Net Weighted Net Weighted

Account Amount  Average Account Amount  Average
Value at Risk Attained Age Value at Risk Attained Age

($ In Millions)

GMDB $ 21887 $ 54 64 $ 20473 $ 72 63
GMIB Basic 910 37 68 894 92 67
GMIB Plus 3,210 416 66 3,059 589 66
GMAB 3,233 1 59 3,158 22 58
GMWB 204 7 69 206 15 69

As of Decembei31, 2017 the GMDB accountvalueaboveconsistsof $4,717 million of Modco assumedvithin the
separateccounts As of December31,2016 the GMDB accountvalueaboveconsistsof $4,247 million of Modco
assumeaithin the separateaccounts.

Account values of variable annuity contracts with GMDBs, GMIBs, GMABs and GMWBs are summarized t

December 31,

2017 2016
Separate General Separate General
Account  Account Total Account Account Total
(In Millions)

GMDB $ 17,441% 4,446% 21,887 $ 16,065% 4,408% 20,473
GMIB Basic 891 19 910 876 18 894
GMIB Plus 3,210 - 3,210 3,059 - 3,059
GMAB 3,183 50 3,233 3,104 54 3,158
GMWB 204 - 204 206 - 206
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e. Additional liability for individual life contracts

Certainuniversallife andvariableuniversallife contracs includefeaturessuchasGMDBs or otherguaranteeshat
ensurecontinueddeathbenefitcoveragavhenthe policy would otherwiselapse. The valueof the guaranteas only
availableto the beneficiaryin the form of adeathbenefit.

The following presentghe changesn the liability, netof reinsurancefor guaranteesn universallife andvariable
universallife type contracts:

December 31,

2017 2016
(In Millions)
Beginning balance $ 3,251 $ 3,556
Net liability increase (decrease) 370 (305
Ending balance $ 3,621 $ 3,251

9. Reinsurance

The Companyentersinto reinsuranceagreementsvith affiliated and unaffiliated insurersin the normal courseof

businessn orderto mitigate the impactof underwritingmortality and morbidity risks or to assumebusinessSuch
transfersdo not relieve the Companyof its primary liability to its customersand, as such,failure of reinsurersto

honortheir obligationscould resultin credit lossesthat could ariseif a reinsurerdefaults.The Companyreduces
reinsurancedefault risk by evaluating the financial condition of reinsurers and monitoring for possible
concentrationswithin the Company geinsurersand using trust structures,when appropriate.The Company
reinsuresa portion of its mortality risk in its life businesaindereitherafirst dollar guotasharearrangemenor anin

excesof theretentionlimit arrangementvith reinsurers The Companyalsoreinsuresa portion of its morbidity risk

in its disability and LTC business. The amountsreinsuredare on a yearly renewableterm, coinsurancefunds
withheld, coinsurancer Modcobasis. TheC 0 mp a highéstsetentionlimit for newissuesof life policiesranges
from $15million to $25million.

The Companydid not reinsureany policies with a companycharteredn a countryotherthanthe U.S., excluding
U.S. branchesf thesecompanieswhich was ownedin excessof 10% or controlleddirectly or indirectly by an
insured,a beneficiary,a creditoror any otherpersonnot primarily engagedn theinsurancebusiness.Thereareno
reinsurancegreementi effectunderwhich thereinsuremay unilaterallycancelanyreinsurancdor reasonother
than for nonpaymenbf premiumor other similar credits. The Companyhasno reinsuranceagreementsn effect
suchthatthe amountof lossegaid or accruedhroughthe statementiatemayresultin a paymento the reinsurerof
amountswhich, in aggreyateandallowing for offset of mutual creditsfrom otherreinsuranceagreementsvith the
samereinsurer gexceedhetotal directpremiumcollectedunderthereinsuredoolicies.

If all reinsuranceagreementsvere terminatedby either party as of December31, 2017, the resultingreductionin
surplusdueto lossof reinsuranceeservecredits,netof unearnegremium,would be approximately$3,975million
assumingno returnof the assetsexcludingassetsn trust,backingthesereservegrom thereinsurerto the Company.
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Reinsurancemountsncludedin the ConsolidatedStatutoryStatementsf Operationsvereasfollows:

Years Ended
December 31,

2017 2016
(In Millions)
Direct premium $ 21839 $ 21,801
Premiumassumed 1,305 1,389
Premium ceded (5,382 (1,944
Total net premium $ 17,762 $ 21,246
Ceded reinsurance recoveri$ 852 $ 741
Assumed losses $ 32 $ -

Reinsurancamountsncludedin the ConsolidatedstatutoryStatementsf FinancialPositionwereasfollows:

December 31,

2017 2016
(In Millions)

Reinsurance reserves

Assumed $ 8327 $ 8,587

Ceded (10,177 (5,557
Ceded amounts recoverable $ 217 % 188
Benefits payable on assumed busines:$ 2 $ -
Funds held under coinsurance

Ceded $ 4001 $ -

Reinsuranceeservesededto unaffiliated reinsurersas of December31, 2017 include $8,148million associated
with life insurancepolicies, $1,733million for LTC, $256 million for annuity, $30 million for disability and $10
million for grouplife and health. Reinsuranceeservesededto unaffiliated reinsurersas of December31, 2016
include$3,994million associatedvith life insurancepolicies,$1,517million for LT C, $35million for disability and

$11million for grouplife andhealth.

Effective December31, 2017, the Companyenteredinto a reinsuranceagreementwith a third-party, authorized
reinsurerto reinsurecertaininforce universallife policies. The agreementis structuredas a combinationof 90%
coinsurancefunds withheld on certain universallife policies and 40% yearly renewableterm on certain other
universallife policies The Companymaintainsresponsibilityfor servicingthe policies and managingthe assets.
Underthe termsof the agreementat Decembei31, 2017, the Companycededpolicyholderreservesof $4.0 billion
andrecordeda liability for fundsheld undercoinsurancesf $4.0 billion on the ConsolidatedStatutoryStatemenbf
FinancialPostion andcededpremiumof $4.0 billion andreducedchangesn policyholderreserve®f $4.0 billion in

the ConsolidatedstatutoryStatementsf Operations.

66



MASSACHUSETTS MUTUAL LIFE INSURANCECOMPANY AND SUBSIDIARIES
NOTESTO CONSOLIDATED STATUTORY FINANCIAL STATEMENTS,continued

Effective DecembeB31,2016,the Companyenterednto a seriesof reinsuranceagreementwith anauhorizedthird-

party to reinsureapproximatelyl00% of certainof the C o mp a imfgréesiniversallife, variablelife, and20-year
term life policies. Under the terms of the agreementsthe Company gave approximately $313 million of

consideratiorto the reinsurer.The universallife andtermlife policiesarereinsuredon a coinsurancéasis,andthe

variable life policies on a Modco basis. Under the terms of the agreementsthe Company will maintain
responsibility for servicingthe policies. In December2016, the Companycededpremium of $965 million and

pol i cy hesdrvdsefr$a76 million in the changein p ol i c y hesdrvdsm rthe GonsolidatedStatutory
Statemenbf Operationsandrecordeda $284million increasdn the ConsolidatedStatutoryStaementsof Changes
in Surplusin conjunctionwith theseagreements.

In 2017, the Companystrengtheneits grossLTC p o | i ¢ y heselvekby $280illion to reflecttherisk inherent
in the cashflows of this business.This risk is cededto an unaffiliatedreinsurer thereforethecededp ol i cyhol der s
reservedavealsobeenincreasedy $270million.

In 2016,the Companystrengtheneds grossL.TCp o | i ¢ y hesetvetby $189nillion to reflecttherisk inherent
in the cashflows of this business.This risk is cededto anunaffiliatedreinsurer thereforethecededp ol i cyhol der s
reservedavealsobeenincreasedy $189million.

As of December3l, 2017, one reinsurer accountedfor 28% of the outstandingbalanceof the reinsurance
recoverableandthe nextlargestreinsurerhad 19%. The Companycontinuesto monitor its morbidity risk cededto

one unaffiliated reinsurerfor its LTC business,in which approximatelyhalf of the reservesare held in trust.

Overall, the Company believesthat each of theseexposuresto a single reinsurerdoes not createan undue
concentratiorof risk andtheC o0 mp a lnugiresss not substantiallydepementuponanysinglereinsurer.

10. Withdrawal characteristics

a. Annuity actuarial reservesand liabilities for deposittypecontracts

The withdrawal characteristicsof the C o mp a mannditg actuarial reservesand deposittype contractsas of
DecembeB1, 2017areillustratedbelow:

Separate Separate
General Account w/ Account % of
Account Guarantees Nonguarantee Total Total
($ In Millions)
Subject to discretionary withdrawal:
With market value adjustment $ 13980 $ - $ - $ 13,980 12%
At book value less current surrender
charge of 5% or more 1,437 - - 1,437 1
At fair value - 11,947 48,370 60,316 5C
Subtotal 15,417 11,947 48,370 75,734 64
Subject to discretionary withdrawal:
At book value without fair value adjustm: 13,807 532 - 14,339 11
Not subject to discretionary withdrawal 25,266 5,820 - 31,086 26
Total $ 54490 $ 18,299 $ 48,370% 121,159 10%
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The following is a summary of total annuity actuarial reserves and liabilities for déguesitcontracts as
December 31, 2017 (imillions):

Consolidated Statutory Statements of Financial Position:

Pol i cyhol dieggrogp@nnuites er ves $ 24,713

Pol i cy hol diendigidual aneuitiesr v e s 16,668
Liabilities for depositype contracts 13,110
Subtotal 54,491

Separate Account Annual Statement:

Annuities 60,849
Other annuity contract depo$itnds and guaranteed interest contracts 5,820
Subtotal 66,669

Total $ 121,160

b. Separateaccounts

The Companyhas guaranteedseparateaccouns classified as the following: nonindexed which have multiple
concurrenguaranteedncludinga guaranteg¢hatappliesfor aslong asthe contractis in effectanddoesnot exceeca
4% rate of return The Companyhas nonguaranteedeparateaccountswhich are variable accountswhere the
benefitis determinedby the performanceand/ormarketvalue of the investmentdeld in the separateaccountwith
incidentalrisk, notionalexpenseandminimumdeathbenefitguarantees.
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