
20050525_data_HCexp0fi65.out
		

		65.000000000		2.791240046		

		66.000000000		3.111368910		

		67.000000000		3.522343324		

		68.000000000		3.885014691		

		69.000000000		4.508827142		

		70.000000000		5.256573705		

		71.000000000		5.595808383		

		72.000000000		5.986802461		

		73.000000000		6.365532809		

		74.000000000		6.742015515		

		75.000000000		7.124227461		

		76.000000000		7.501451401		

		77.000000000		7.886894276		

		78.000000000		8.406872943		

		79.000000000		8.834135995		

		80.000000000		9.391790063		

		81.000000000		9.804037807		

		82.000000000		10.031276141		

		83.000000000		10.651947809		

		84.000000000		11.034507394		

		85.000000000		11.391361130		

		86.000000000		11.888983157		

		87.000000000		12.436892699		

		88.000000000		13.029191864		

		89.000000000		13.733726763		

		90.000000000		14.233794351		

		91.000000000		14.684805074		

		92.000000000		15.326294914		

		93.000000000		15.992013062		

		94.000000000		17.553262884		

		95.000000000		18.212191496		

		96.000000000		19.180677894		

		97.000000000		20.225583405		

		98.000000000		21.134638007		

		99.000000000		22.580547945		

		100.000000000		23.499632623		

		101.000000000		25.464985309		

		102.000000000		26.475570033		

		103.000000000		27.150368550		

		104.000000000		27.788217748		

		105.000000000		32.633408072		

		106.000000000		36.638596491		

		107.000000000		35.827868852		

		108.000000000		37.973484848		

		109.000000000		37.771428571		

		110.000000000		33.333333333		

		111.000000000		51.517647059		





20050525_data_HCexp0mi65.out
		

		65.000000000		1.817589577		

		66.000000000		2.031992472		

		67.000000000		2.197410112		

		68.000000000		2.576563623		

		69.000000000		2.713098887		

		70.000000000		2.822393048		

		71.000000000		3.033891570		

		72.000000000		3.241517857		

		73.000000000		3.427048336		

		74.000000000		3.625629097		

		75.000000000		3.873355396		

		76.000000000		3.956344675		

		77.000000000		4.059842465		

		78.000000000		4.347582646		

		79.000000000		4.542826517		

		80.000000000		4.991555195		

		81.000000000		5.325683023		

		82.000000000		5.816481207		

		83.000000000		6.098386747		

		84.000000000		6.424629853		

		85.000000000		6.478831814		

		86.000000000		6.601543943		

		87.000000000		6.786238809		

		88.000000000		7.125855069		

		89.000000000		7.566804927		

		90.000000000		8.071464411		

		91.000000000		8.316856154		

		92.000000000		8.609231068		

		93.000000000		9.047506778		

		94.000000000		10.260135644		

		95.000000000		11.321805956		

		96.000000000		12.038922889		

		97.000000000		12.318488943		

		98.000000000		12.941789748		

		99.000000000		13.415966387		

		100.000000000		12.870406190		

		101.000000000		16.074074074		

		102.000000000		15.484560570		

		103.000000000		14.894339623		

		104.000000000		10.254658385		

		105.000000000		17.565789474		

		106.000000000		10.296296296		

		107.000000000		20.678571429		

		108.000000000		8.294117647		

		109.000000000		5.222222222		

		110.000000000		.		

		111.000000000		.		





20050525_data_HCexp1fi65.out
		

		65.000000000		1.466230937		

		66.000000000		1.484627832		

		67.000000000		1.423061307		

		68.000000000		1.431855057		

		69.000000000		1.482048144		

		70.000000000		1.547239445		

		71.000000000		1.758529883		

		72.000000000		2.071991439		

		73.000000000		2.255838180		

		74.000000000		2.363315155		

		75.000000000		2.396034034		

		76.000000000		2.430589001		

		77.000000000		2.462003141		

		78.000000000		2.532715593		

		79.000000000		2.361817222		

		80.000000000		2.171022622		

		81.000000000		2.172394351		

		82.000000000		2.132228552		

		83.000000000		2.151693773		

		84.000000000		2.174276263		

		85.000000000		2.200429300		

		86.000000000		2.240079315		

		87.000000000		2.342995169		

		88.000000000		2.458830993		

		89.000000000		2.572589703		

		90.000000000		2.612527501		

		91.000000000		2.610706898		

		92.000000000		2.702436556		

		93.000000000		2.843139853		

		94.000000000		3.097690496		

		95.000000000		3.137317871		

		96.000000000		3.278063561		

		97.000000000		3.455315471		

		98.000000000		3.581435141		

		99.000000000		3.815890411		

		100.000000000		4.076047024		

		101.000000000		4.515426053		

		102.000000000		4.690191820		

		103.000000000		4.835872236		

		104.000000000		4.956002983		

		105.000000000		5.811659193		

		106.000000000		6.492982456		

		107.000000000		6.333333333		

		108.000000000		6.689393939		

		109.000000000		6.676190476		

		110.000000000		6.066666667		

		111.000000000		9.070588235		





20050525_data_HCexp1mi65.out
		

		65.000000000		1.000000000		

		66.000000000		1.000000000		

		67.000000000		1.000000000		

		68.000000000		1.000000000		

		69.000000000		1.000000000		

		70.000000000		1.000000000		

		71.000000000		1.003540271		

		72.000000000		1.012314178		

		73.000000000		1.045644808		

		74.000000000		1.171818182		

		75.000000000		1.338637537		

		76.000000000		1.420550490		

		77.000000000		1.412774295		

		78.000000000		1.432054713		

		79.000000000		1.444809805		

		80.000000000		1.456924106		

		81.000000000		1.526748333		

		82.000000000		1.818278186		

		83.000000000		2.122984356		

		84.000000000		2.317372034		

		85.000000000		2.368177435		

		86.000000000		2.370467740		

		87.000000000		2.388717822		

		88.000000000		2.427541256		

		89.000000000		2.551653543		

		90.000000000		2.326976230		

		91.000000000		2.117983963		

		92.000000000		1.998403831		

		93.000000000		1.991563920		

		94.000000000		2.152596881		

		95.000000000		2.236250502		

		96.000000000		2.280040221		

		97.000000000		2.399937265		

		98.000000000		2.546102450		

		99.000000000		2.550249465		

		100.000000000		2.370588235		

		101.000000000		2.859259259		

		102.000000000		2.802850356		

		103.000000000		2.683018868		

		104.000000000		1.838509317		

		105.000000000		3.039473684		

		106.000000000		1.814814815		

		107.000000000		3.714285714		

		108.000000000		1.588235294		

		109.000000000		1.000000000		

		110.000000000		.		

		111.000000000		.		





20050525_data_tranfi65.out
		65.000000000		0.998879926		0.000351743		0.000027511		0.000153273		0.000587548		

		0.026031434		0.968565815		0.000000000		0.002946955		0.002455796		0.022727273		

		0.170454545		0.784090909		0.022727273		0.000000000		0.011075949		0.034810127		

		0.064873418		0.884493671		0.004746835		0.000000000		0.000000000		0.000000000		

		0.000000000		1.000000000		

		66.000000000		0.998714379		0.000374143		0.000032837		0.000164185		0.000714455		

		0.028730472		0.961752559		0.001436524		0.003770874		0.004309571		0.033333333		

		0.100000000		0.850980392		0.009803922		0.005882353		0.015384615		0.024080268		

		0.038795987		0.915719064		0.006020067		0.000000000		0.000000000		0.000000000		

		0.000000000		1.000000000		

		67.000000000		0.998423798		0.000426846		0.000040364		0.000223009		0.000885983		

		0.030599903		0.958272859		0.000967586		0.004354136		0.005805515		0.022946860		

		0.083333333		0.876811594		0.016908213		0.000000000		0.016501650		0.020627063		

		0.033828383		0.921617162		0.007425743		0.000000000		0.000000000		0.000000000		

		0.000000000		1.000000000		

		68.000000000		0.998008978		0.000578833		0.000062604		0.000296601		0.001052984		

		0.027351626		0.960375208		0.001051986		0.006487245		0.004733935		0.037886341		

		0.097706879		0.843469591		0.014955135		0.005982054		0.011154490		0.022866704		

		0.028443949		0.929726715		0.007808143		0.000000000		0.000000000		0.000000000		

		0.000000000		1.000000000		

		69.000000000		0.997643976		0.000655033		0.000063931		0.000415029		0.001222030		

		0.022701091		0.960832147		0.000745409		0.008606085		0.007115267		0.027896996		

		0.087267525		0.861945637		0.019313305		0.003576538		0.007790762		0.025598219		

		0.026896680		0.931923576		0.007790762		0.000000000		0.000000000		0.000000000		

		0.000000000		1.000000000		

		70.000000000		0.996959152		0.000883417		0.000101146		0.000487440		0.001568845		

		0.021424496		0.961041656		0.000674379		0.009389428		0.007470042		0.029638411		

		0.097213989		0.850622407		0.018968583		0.003556609		0.008622977		0.023481029		

		0.025736270		0.931546829		0.010612895		0.000000000		0.000000000		0.000000000		

		0.000000000		1.000000000		

		71.000000000		0.996882948		0.000881725		0.000107446		0.000521724		0.001606157		

		0.019357583		0.963497128		0.001021059		0.008168475		0.007955754		0.025846702		

		0.094028520		0.847593583		0.026292335		0.006238859		0.008686091		0.018911490		

		0.026937878		0.933699835		0.011764706		0.000000000		0.000000000		0.000000000		

		0.000000000		1.000000000		

		72.000000000		0.996425363		0.000962226		0.000092566		0.000684529		0.001835315		

		0.019774436		0.960827068		0.000751880		0.009661654		0.008984962		0.032102729		

		0.083467095		0.859951846		0.018459069		0.006019262		0.008970286		0.023640441		

		0.025509251		0.927863951		0.014016072		0.000000000		0.000000000		0.000000000		

		0.000000000		1.000000000		

		73.000000000		0.996013662		0.001062313		0.000111324		0.000813611		0.001999090		

		0.018524032		0.962224207		0.000793887		0.009526645		0.008931230		0.025578984		

		0.071206360		0.873833391		0.023505012		0.005876253		0.008366219		0.022888713		

		0.021468035		0.935043410		0.012233623		0.000000000		0.000000000		0.000000000		

		0.000000000		1.000000000		

		74.000000000		0.995663561		0.001202376		0.000168776		0.000883303		0.002081983		

		0.016804481		0.962330696		0.000592751		0.010788062		0.009484011		0.025561097		

		0.086970075		0.859102244		0.021508728		0.006857855		0.006980234		0.022506360		

		0.021397351		0.936590776		0.012525279		0.000000000		0.000000000		0.000000000		

		0.000000000		1.000000000		

		75.000000000		0.995296244		0.001233709		0.000181012		0.001011616		0.002277419		

		0.016831331		0.962560552		0.000656832		0.010317743		0.009633542		0.023030992		

		0.087005971		0.857264714		0.024452659		0.008245664		0.006660435		0.020273428		

		0.021617200		0.937251694		0.014197242		0.000000000		0.000000000		0.000000000		

		0.000000000		1.000000000		

		76.000000000		0.994674877		0.001435655		0.000199322		0.001206705		0.002483441		

		0.015016575		0.962421454		0.000717431		0.011429420		0.010415120		0.023878247		

		0.087378641		0.854893729		0.028076620		0.005772763		0.006884333		0.020652999		

		0.020703619		0.937433561		0.014325487		0.000000000		0.000000000		0.000000000		

		0.000000000		1.000000000		

		77.000000000		0.994131319		0.001508319		0.000225609		0.001370683		0.002764069		

		0.016555836		0.961041046		0.000619124		0.011029580		0.010754414		0.021570926		

		0.083939039		0.863305979		0.022743259		0.008440797		0.006512865		0.022428106		

		0.019263404		0.937348071		0.014447553		0.000000000		0.000000000		0.000000000		

		0.000000000		1.000000000		

		78.000000000		0.993724144		0.001747460		0.000227995		0.001645462		0.002654939		

		0.013659500		0.963596143		0.000451021		0.011576212		0.010717124		0.020501636		

		0.082224646		0.868047983		0.022028353		0.007197383		0.006837466		0.020512398		

		0.020141692		0.938751133		0.013757311		0.000000000		0.000000000		0.000000000		

		0.000000000		1.000000000		

		79.000000000		0.992848736		0.001834190		0.000319824		0.001837389		0.003159861		

		0.013476068		0.960827702		0.000697725		0.013595678		0.011402827		0.020546721		

		0.085045560		0.860639628		0.026085403		0.007682687		0.005948471		0.020436464		

		0.022516605		0.936318517		0.014779943		0.000000000		0.000000000		0.000000000		

		0.000000000		1.000000000		

		80.000000000		0.992157468		0.001875686		0.000350082		0.002098778		0.003517985		

		0.012657984		0.959922817		0.000733237		0.013950796		0.012735166		0.016929266		

		0.082132082		0.865571572		0.027824338		0.007542742		0.005812988		0.021657532		

		0.019033383		0.936256436		0.017239661		0.000000000		0.000000000		0.000000000		

		0.000000000		1.000000000		

		81.000000000		0.991550875		0.002149404		0.000391644		0.002318312		0.003589765		

		0.012133563		0.957074484		0.000747831		0.015797936		0.014246186		0.017058207		

		0.079904235		0.870866377		0.023043543		0.009127637		0.005289696		0.019581155		

		0.020756643		0.935038822		0.019333684		0.000000000		0.000000000		0.000000000		

		0.000000000		1.000000000		

		82.000000000		0.990650915		0.002284657		0.000424958		0.002814844		0.003824626		

		0.010184190		0.959263240		0.000655869		0.017198346		0.012698355		0.015315442		

		0.077701279		0.869607981		0.026696642		0.010678657		0.004248329		0.020250368		

		0.020108757		0.938540841		0.016851705		0.000000000		0.000000000		0.000000000		

		0.000000000		1.000000000		

		83.000000000		0.989862157		0.002435397		0.000487525		0.002887304		0.004327617		

		0.010017265		0.957754838		0.000881232		0.017121070		0.014225595		0.013342503		

		0.081980743		0.864649243		0.027235213		0.012792297		0.004036697		0.017640891		

		0.019606815		0.939318480		0.019397117		0.000000000		0.000000000		0.000000000		

		0.000000000		1.000000000		

		84.000000000		0.989302915		0.002445048		0.000547178		0.003287998		0.004416861		

		0.009921812		0.957832300		0.000647075		0.018064168		0.013534645		0.011266511		

		0.087024087		0.862600363		0.029526030		0.009583010		0.004438871		0.017078370		

		0.020363636		0.939385580		0.018733542		0.000000000		0.000000000		0.000000000		

		0.000000000		1.000000000		

		85.000000000		0.987825962		0.002620953		0.000530267		0.003907955		0.005114863		

		0.009055391		0.955946252		0.000511191		0.018822799		0.015664366		0.011618999		

		0.076353422		0.873723187		0.025663943		0.012640449		0.003476385		0.016518820		

		0.019108128		0.940206186		0.020690482		0.000000000		0.000000000		0.000000000		

		0.000000000		1.000000000		

		86.000000000		0.986608010		0.003017428		0.000689340		0.004264506		0.005420717		

		0.009252574		0.956359007		0.000873960		0.017935175		0.015579283		0.011550957		

		0.074599928		0.875466250		0.027192877		0.011189989		0.004321925		0.013783437		

		0.019063194		0.941548884		0.021282560		0.000000000		0.000000000		0.000000000		

		0.000000000		1.000000000		

		87.000000000		0.985444169		0.003015651		0.000691762		0.004954027		0.005894391		

		0.008690181		0.956686721		0.000766781		0.017911211		0.015945106		0.012845138		

		0.076950780		0.872749100		0.026290516		0.011164466		0.003793976		0.012324672		

		0.018808922		0.943642217		0.021430214		0.000000000		0.000000000		0.000000000		

		0.000000000		1.000000000		

		88.000000000		0.984335249		0.003232210		0.000767389		0.005592767		0.006072385		

		0.007875820		0.955161996		0.000500052		0.019231170		0.017230962		0.009007941		

		0.073011734		0.879933626		0.025482992		0.012563707		0.003886010		0.012166913		

		0.018319763		0.942149334		0.023477979		0.000000000		0.000000000		0.000000000		

		0.000000000		1.000000000		

		89.000000000		0.983382411		0.003244013		0.000696898		0.006080683		0.006595995		

		0.007671380		0.954707640		0.000624415		0.019223050		0.017773516		0.011122219		

		0.067608098		0.881529618		0.026743314		0.012996751		0.003873603		0.011432998		

		0.017959433		0.942154193		0.024579773		0.000000000		0.000000000		0.000000000		

		0.000000000		1.000000000		

		90.000000000		0.981113437		0.003592681		0.000929040		0.007061881		0.007302961		

		0.006937683		0.952994158		0.000340798		0.021786758		0.017940604		0.008764016		

		0.076556257		0.878334837		0.024101044		0.012243846		0.002944486		0.011179470		

		0.017403586		0.943863261		0.024609197		0.000000000		0.000000000		0.000000000		

		0.000000000		1.000000000		

		91.000000000		0.978854093		0.004085332		0.000963793		0.007998044		0.008098738		

		0.006897275		0.956833023		0.000262254		0.017728358		0.018279091		0.009841974		

		0.071250347		0.876212919		0.028139728		0.014555032		0.003152890		0.009789214		

		0.017188334		0.943680236		0.026189326		0.000000000		0.000000000		0.000000000		

		0.000000000		1.000000000		

		92.000000000		0.978086076		0.004109982		0.000906350		0.008928892		0.007968700		

		0.006515765		0.953936372		0.000339953		0.021190402		0.018017508		0.009463722		

		0.070820189		0.878706625		0.026813880		0.014195584		0.002484735		0.009938939		

		0.016309376		0.946683936		0.024583014		0.000000000		0.000000000		0.000000000		

		0.000000000		1.000000000		

		93.000000000		0.975559294		0.004160604		0.000841215		0.009821753		0.009617134		

		0.005890639		0.952458701		0.000320143		0.020585222		0.020745294		0.008125773		

		0.071718778		0.875110405		0.030030030		0.015015015		0.002657695		0.009245384		

		0.014871780		0.946111001		0.027114140		0.000000000		0.000000000		0.000000000		

		0.000000000		1.000000000		

		94.000000000		0.973943391		0.004702612		0.001168259		0.010070687		0.010115051		

		0.005080283		0.950754626		0.000148329		0.021767345		0.022249416		0.006623887		

		0.075760712		0.874767129		0.027323535		0.015524736		0.001970104		0.009537807		

		0.014916505		0.944586903		0.028988680		0.000000000		0.000000000		0.000000000		

		0.000000000		1.000000000		

		95.000000000		0.971850864		0.004861411		0.001332967		0.011173403		0.010781354		

		0.005811701		0.952344053		0.000129149		0.019243187		0.022471910		0.006045106		

		0.070216229		0.878400372		0.029993025		0.015345269		0.002180440		0.008471547		

		0.014333715		0.946132399		0.028881899		0.000000000		0.000000000		0.000000000		

		0.000000000		1.000000000		

		96.000000000		0.969235665		0.004747255		0.001140402		0.013578741		0.011297937		

		0.004746010		0.951027433		0.000417232		0.020757275		0.023052050		0.006902502		

		0.081679609		0.868852459		0.027034800		0.015530630		0.001988745		0.008631998		

		0.013498075		0.944230525		0.031650658		0.000000000		0.000000000		0.000000000		

		0.000000000		1.000000000		

		97.000000000		0.968984420		0.004652337		0.001154068		0.013163589		0.012045586		

		0.005356118		0.948606772		0.000063763		0.020531786		0.025441561		0.008318264		

		0.074864376		0.866907776		0.026763110		0.023146474		0.002126115		0.007467330		

		0.015038374		0.942543041		0.032825140		0.000000000		0.000000000		0.000000000		

		0.000000000		1.000000000		

		98.000000000		0.965118658		0.005012275		0.001483224		0.014474223		0.013911620		

		0.003586567		0.949462015		0.000244539		0.020133681		0.026573199		0.006606890		

		0.078338839		0.869277961		0.029731005		0.016045304		0.001639861		0.007190161		

		0.012803532		0.946199937		0.032166509		0.000000000		0.000000000		0.000000000		

		0.000000000		1.000000000		

		99.000000000		0.962427746		0.005095832		0.001216915		0.018634013		0.012625494		

		0.002640666		0.952569571		0.000304692		0.020719074		0.023765996		0.003015682		

		0.075995175		0.869722557		0.026537998		0.024728589		0.000980688		0.007845504		

		0.011768256		0.947948099		0.031457453		0.000000000		0.000000000		0.000000000		

		0.000000000		1.000000000		

		100.000000000		0.961883408		0.005717489		0.001457399		0.017488789		0.013452915		

		0.003654575		0.942744992		0.000270709		0.023416351		0.029913373		0.004035513		

		0.076674738		0.866020985		0.029055690		0.024213075		0.001877758		0.007417144		

		0.012017651		0.942916158		0.035771289		0.000000000		0.000000000		0.000000000		

		0.000000000		1.000000000		

		101.000000000		0.962594372		0.004804393		0.001029513		0.015785861		0.015785861		

		0.003127299		0.942420898		0.000367918		0.021891096		0.032192789		0.004296455		

		0.076262084		0.871106337		0.031149302		0.017185822		0.000894340		0.006004855		

		0.010348793		0.944295388		0.038456625		0.000000000		0.000000000		0.000000000		

		0.000000000		1.000000000		

		102.000000000		0.950730915		0.005143476		0.002165674		0.020844613		0.021115322		

		0.001527495		0.952902240		0.000000000		0.017566191		0.028004073		0.000000000		

		0.051239669		0.895867769		0.024793388		0.028099174		0.001416180		0.007257922		

		0.007434944		0.944060896		0.039830058		0.000000000		0.000000000		0.000000000		

		0.000000000		1.000000000		

		103.000000000		0.951152074		0.003686636		0.000921659		0.026728111		0.017511521		

		0.002902758		0.945573295		0.000362845		0.019593614		0.031567489		0.002475248		

		0.081683168		0.839108911		0.037128713		0.039603960		0.001688374		0.006512301		

		0.010612639		0.944283647		0.036903039		0.000000000		0.000000000		0.000000000		

		0.000000000		1.000000000		

		104.000000000		0.949464012		0.003828484		0.001531394		0.022205207		0.022970904		

		0.000545554		0.941625750		0.000000000		0.021822149		0.036006547		0.000000000		

		0.065573770		0.864754098		0.036885246		0.032786885		0.003192621		0.006385243		

		0.007094714		0.937921249		0.045406172		0.000000000		0.000000000		0.000000000		

		0.000000000		1.000000000		

		105.000000000		0.957286432		0.002512563		0.000000000		0.020100503		0.020100503		

		0.000838926		0.953020134		0.000000000		0.019295302		0.026845638		0.006172840		

		0.037037037		0.888888889		0.037037037		0.030864198		0.000000000		0.005533199		

		0.005533199		0.952213280		0.036720322		0.000000000		0.000000000		0.000000000		

		0.000000000		1.000000000		

		106.000000000		0.955645161		0.004032258		0.002016129		0.018145161		0.020161290		

		0.002314815		0.946759259		0.000000000		0.015046296		0.035879630		0.010526316		

		0.126315789		0.831578947		0.010526316		0.021052632		0.000732601		0.002930403		

		0.010256410		0.947252747		0.038827839		0.000000000		0.000000000		0.000000000		

		0.000000000		1.000000000		

		107.000000000		0.861702128		0.005319149		0.000000000		0.058510638		0.074468085		

		0.000000000		0.918446602		0.000000000		0.031067961		0.050485437		0.000000000		

		0.045454545		0.863636364		0.060606061		0.030303030		0.000000000		0.007927520		

		0.003397508		0.932049830		0.056625142		0.000000000		0.000000000		0.000000000		

		0.000000000		1.000000000		

		108.000000000		1.000000000		0.000000000		0.000000000		0.000000000		0.000000000		

		0.003311258		0.950331126		0.000000000		0.019867550		0.026490066		0.000000000		

		0.133333333		0.822222222		0.044444444		0.000000000		0.001751313		0.005253940		

		0.019264448		0.938704028		0.035026270		0.000000000		0.000000000		0.000000000		

		0.000000000		1.000000000		

		109.000000000		0.913043478		0.000000000		0.000000000		0.043478261		0.043478261		

		0.000000000		0.939560440		0.000000000		0.032967033		0.027472527		0.000000000		

		0.090909091		0.840909091		0.022727273		0.045454545		0.000000000		0.000000000		

		0.010638298		0.954787234		0.034574468		0.000000000		0.000000000		0.000000000		

		0.000000000		1.000000000		

		110.000000000		0.888888889		0.000000000		0.000000000		0.111111111		0.000000000		

		0.000000000		0.898648649		0.000000000		0.006756757		0.094594595		0.000000000		

		0.142857143		0.428571429		0.000000000		0.428571429		0.000000000		0.004784689		

		0.004784689		0.861244019		0.129186603		0.000000000		0.000000000		0.000000000		

		0.000000000		1.000000000		

		111.000000000		.		.		.		.		.		.		.		.		.		.		.		.		.		.		.		.		.		.		.		.		0.000000000		0.000000000		

		0.000000000		0.000000000		1.000000000		
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		65.000000000		0.998417853		0.000370986		0.000026187		0.000120025		0.001064949		

		0.027992853		0.960095295		0.000000000		0.004169148		0.007742704		0.050847458		

		0.271186441		0.669491525		0.000000000		0.008474576		0.012658228		0.035443038		

		0.081012658		0.865822785		0.005063291		0.000000000		0.000000000		0.000000000		

		0.000000000		1.000000000		

		66.000000000		0.998055211		0.000487310		0.000030040		0.000165774		0.001261665		

		0.032660550		0.956513761		0.000550459		0.003669725		0.006605505		0.040955631		

		0.201365188		0.740614334		0.010238908		0.006825939		0.018034265		0.018034265		

		0.048692516		0.908025248		0.007213706		0.000000000		0.000000000		0.000000000		

		0.000000000		1.000000000		

		67.000000000		0.997785840		0.000485342		0.000028416		0.000195501		0.001504901		

		0.030941815		0.955867850		0.000369822		0.005177515		0.007642998		0.019522777		

		0.156182213		0.800433839		0.017353579		0.006507592		0.025682183		0.019796683		

		0.042803638		0.899411450		0.012306046		0.000000000		0.000000000		0.000000000		

		0.000000000		1.000000000		

		68.000000000		0.997207342		0.000604920		0.000047788		0.000240103		0.001899847		

		0.027732306		0.954742417		0.001251805		0.004718344		0.011555128		0.028346457		

		0.159055118		0.784251969		0.018897638		0.009448819		0.014166667		0.021666667		

		0.040000000		0.905833333		0.018333333		0.000000000		0.000000000		0.000000000		

		0.000000000		1.000000000		

		69.000000000		0.996702847		0.000715988		0.000030084		0.000346562		0.002204520		

		0.023051003		0.958109971		0.000765814		0.005130954		0.012942258		0.023035230		

		0.123306233		0.836043360		0.010840108		0.006775068		0.010210593		0.017549458		

		0.036375239		0.913529036		0.022335673		0.000000000		0.000000000		0.000000000		

		0.000000000		1.000000000		

		70.000000000		0.995784528		0.000933158		0.000065046		0.000425300		0.002791968		

		0.021578648		0.956590321		0.000820241		0.007382169		0.013628620		0.024321796		

		0.117867166		0.818521983		0.026192703		0.013096352		0.008742108		0.022583779		

		0.036425449		0.907965032		0.024283633		0.000000000		0.000000000		0.000000000		

		0.000000000		1.000000000		

		71.000000000		0.995647901		0.001071688		0.000048357		0.000471804		0.002760250		

		0.020589016		0.955107456		0.001008225		0.008543380		0.014751924		0.018867925		

		0.121069182		0.820754717		0.024371069		0.014937107		0.010937205		0.023005846		

		0.034131624		0.911748067		0.020177258		0.000000000		0.000000000		0.000000000		

		0.000000000		1.000000000		

		72.000000000		0.995156277		0.001058108		0.000082236		0.000529054		0.003174325		

		0.019970068		0.958329436		0.000654756		0.008231223		0.012814517		0.021483021		

		0.115731116		0.833679834		0.017325017		0.011781012		0.009985505		0.023836367		

		0.030922854		0.913834756		0.021420519		0.000000000		0.000000000		0.000000000		

		0.000000000		1.000000000		

		73.000000000		0.994749724		0.001184848		0.000076488		0.000652316		0.003336624		

		0.018551997		0.954201102		0.000860882		0.010029270		0.016356749		0.029792746		

		0.125647668		0.800518135		0.029792746		0.014248705		0.008644347		0.020170143		

		0.031284303		0.917124040		0.022777168		0.000000000		0.000000000		0.000000000		

		0.000000000		1.000000000		

		74.000000000		0.994255543		0.001194725		0.000119167		0.000730279		0.003700286		

		0.017530395		0.956012441		0.000686674		0.007997738		0.017772751		0.023295455		

		0.133522727		0.818181818		0.011931818		0.013068182		0.008075537		0.019505529		

		0.031059759		0.915641695		0.025717480		0.000000000		0.000000000		0.000000000		

		0.000000000		1.000000000		

		75.000000000		0.993673147		0.001492397		0.000089316		0.000941883		0.003803257		

		0.016957587		0.956323687		0.000803859		0.008804165		0.017110703		0.021811285		

		0.097202466		0.846846847		0.020388810		0.013750593		0.009959931		0.021637092		

		0.032054951		0.911619920		0.024728105		0.000000000		0.000000000		0.000000000		

		0.000000000		1.000000000		

		76.000000000		0.993134113		0.001665195		0.000128627		0.001067254		0.004004811		

		0.016728360		0.955723235		0.000747437		0.011247153		0.015553815		0.023539669		

		0.107672188		0.834786399		0.019180471		0.014821273		0.008697371		0.020952757		

		0.028958292		0.917967978		0.023423602		0.000000000		0.000000000		0.000000000		

		0.000000000		1.000000000		

		77.000000000		0.992228154		0.001826908		0.000153490		0.001209203		0.004582245		

		0.016382072		0.954916273		0.000528454		0.010800277		0.017372923		0.024057739		

		0.127105052		0.813953488		0.020048115		0.014835605		0.006770601		0.022271715		

		0.032962138		0.912962138		0.025033408		0.000000000		0.000000000		0.000000000		

		0.000000000		1.000000000		

		78.000000000		0.991536064		0.001950403		0.000154407		0.001466865		0.004892261		

		0.015436474		0.953911099		0.000598557		0.011246574		0.018807296		0.019944156		

		0.114080574		0.830474671		0.019944156		0.015556442		0.007232401		0.021295403		

		0.027563484		0.918836387		0.025072324		0.000000000		0.000000000		0.000000000		

		0.000000000		1.000000000		

		79.000000000		0.990742718		0.002059645		0.000211303		0.001559191		0.005427143		

		0.015556529		0.950388131		0.000719920		0.012176036		0.021159384		0.019089574		

		0.115271659		0.825624082		0.022393539		0.017621145		0.006598908		0.020327670		

		0.027912621		0.917551578		0.027609223		0.000000000		0.000000000		0.000000000		

		0.000000000		1.000000000		

		80.000000000		0.989540644		0.002334414		0.000268126		0.001859660		0.005997156		

		0.012990725		0.953531953		0.000635243		0.012419006		0.020423072		0.016468115		

		0.113174492		0.829712684		0.021023125		0.019621584		0.006529454		0.021078779		

		0.026827537		0.919943222		0.025621008		0.000000000		0.000000000		0.000000000		

		0.000000000		1.000000000		

		81.000000000		0.989134860		0.002365575		0.000217303		0.002230792		0.006051471		

		0.012952393		0.951389324		0.000721320		0.013830521		0.021106442		0.014993481		

		0.108865711		0.829856584		0.026401565		0.019882660		0.005149124		0.020395881		

		0.029691053		0.915474121		0.029289822		0.000000000		0.000000000		0.000000000		

		0.000000000		1.000000000		

		82.000000000		0.988100176		0.002501316		0.000275516		0.002535368		0.006587623		

		0.012351544		0.951037213		0.000823436		0.014220111		0.021567696		0.013279802		

		0.110253243		0.832303891		0.027486103		0.016676961		0.006991213		0.021679174		

		0.028157270		0.913347444		0.029824899		0.000000000		0.000000000		0.000000000		

		0.000000000		1.000000000		

		83.000000000		0.987260385		0.002606310		0.000270831		0.002666104		0.007196370		

		0.011373029		0.948986676		0.000694284		0.016993421		0.021952590		0.013361676		

		0.100212572		0.842696629		0.024901306		0.018827817		0.005350921		0.020719263		

		0.025759084		0.917185167		0.030985565		0.000000000		0.000000000		0.000000000		

		0.000000000		1.000000000		

		84.000000000		0.986551819		0.002816141		0.000286046		0.003303628		0.007042367		

		0.013012133		0.944223668		0.000527519		0.017724635		0.024512045		0.013681970		

		0.100334448		0.850410459		0.020370933		0.015202189		0.004993835		0.022133169		

		0.025709001		0.915043157		0.032120838		0.000000000		0.000000000		0.000000000		

		0.000000000		1.000000000		

		85.000000000		0.984329897		0.003134958		0.000407685		0.003861293		0.008266167		

		0.010326627		0.942132640		0.000803182		0.019544099		0.027193452		0.014237078		

		0.105540080		0.837821108		0.022284123		0.020117611		0.004716103		0.021408626		

		0.025007757		0.912131554		0.036735960		0.000000000		0.000000000		0.000000000		

		0.000000000		1.000000000		

		86.000000000		0.983021032		0.002989412		0.000517719		0.004152889		0.009318949		

		0.010228791		0.942217769		0.000584502		0.020749833		0.026219105		0.010883085		

		0.097947761		0.840485075		0.026119403		0.024564677		0.004927386		0.022821577		

		0.024896266		0.910334544		0.037020228		0.000000000		0.000000000		0.000000000		

		0.000000000		1.000000000		

		87.000000000		0.981830137		0.003401817		0.000436130		0.005059112		0.009272803		

		0.009896495		0.943390231		0.000544761		0.020610133		0.025558380		0.014227642		

		0.098915989		0.841124661		0.023373984		0.022357724		0.005101356		0.020875285		

		0.026178010		0.911531749		0.036313599		0.000000000		0.000000000		0.000000000		

		0.000000000		1.000000000		

		88.000000000		0.980344101		0.003455713		0.000539189		0.005334706		0.010326291		

		0.010845120		0.940326853		0.000299865		0.022739767		0.025788395		0.010812696		

		0.101151029		0.835716777		0.031391699		0.020927799		0.005534034		0.019023243		

		0.026009961		0.914429994		0.035002767		0.000000000		0.000000000		0.000000000		

		0.000000000		1.000000000		

		89.000000000		0.978577080		0.003844359		0.000436167		0.006512081		0.010630313		

		0.009564532		0.941318780		0.000112524		0.020366828		0.028637335		0.010873943		

		0.091018929		0.845348369		0.024567056		0.028191704		0.004765745		0.018036513		

		0.023022216		0.914069946		0.040105580		0.000000000		0.000000000		0.000000000		

		0.000000000		1.000000000		

		90.000000000		0.976814282		0.004186310		0.000553881		0.006878430		0.011567097		

		0.008789940		0.940651867		0.000128320		0.023033492		0.027396381		0.008497317		

		0.102862254		0.843023256		0.027280859		0.018336315		0.004511763		0.016516275		

		0.021592008		0.916612955		0.040767000		0.000000000		0.000000000		0.000000000		

		0.000000000		1.000000000		

		91.000000000		0.975511696		0.004136762		0.000382111		0.007874801		0.012094631		

		0.006907821		0.940800713		0.000222833		0.022877516		0.029191116		0.008785530		

		0.096640827		0.847545220		0.027390181		0.019638243		0.002996123		0.017183645		

		0.022470920		0.914786747		0.042562566		0.000000000		0.000000000		0.000000000		

		0.000000000		1.000000000		

		92.000000000		0.973428045		0.004121722		0.000591949		0.008265369		0.013592914		

		0.007755991		0.939782135		0.000348584		0.022309368		0.029803922		0.006180470		

		0.092707046		0.843016069		0.034610630		0.023485785		0.003967850		0.014548784		

		0.019839251		0.918099501		0.043544613		0.000000000		0.000000000		0.000000000		

		0.000000000		1.000000000		

		93.000000000		0.968691673		0.004816666		0.000511771		0.010265519		0.015714372		

		0.005516071		0.939217142		0.000424313		0.026201337		0.028641137		0.006410256		

		0.108173077		0.826923077		0.028044872		0.030448718		0.002989537		0.017247327		

		0.019202024		0.918247672		0.042313441		0.000000000		0.000000000		0.000000000		

		0.000000000		1.000000000		

		94.000000000		0.970479705		0.003731969		0.000670916		0.009854076		0.015263334		

		0.004947185		0.935686589		0.000401123		0.025003343		0.033961760		0.008612440		

		0.126315789		0.800956938		0.033492823		0.030622010		0.001917808		0.012739726		

		0.022191781		0.920136986		0.043013699		0.000000000		0.000000000		0.000000000		

		0.000000000		1.000000000		

		95.000000000		0.966530710		0.005698177		0.001079655		0.010856526		0.015834933		

		0.004459691		0.936363636		0.000343053		0.024871355		0.033962264		0.005959476		

		0.106078665		0.824791418		0.030989273		0.032181168		0.002277106		0.012786828		

		0.020844281		0.914871256		0.049220529		0.000000000		0.000000000		0.000000000		

		0.000000000		1.000000000		

		96.000000000		0.960358744		0.006278027		0.001165919		0.012107623		0.020089686		

		0.005635708		0.930342651		0.000225428		0.026825969		0.036970243		0.004966887		

		0.117549669		0.806291391		0.041390728		0.029801325		0.002846300		0.014231499		

		0.019924099		0.907020873		0.055977230		0.000000000		0.000000000		0.000000000		

		0.000000000		1.000000000		

		97.000000000		0.960266741		0.006112809		0.000972492		0.013475966		0.019171992		

		0.004878049		0.928658537		0.000000000		0.031097561		0.035365854		0.008281573		

		0.101449275		0.848861284		0.031055901		0.010351967		0.002513352		0.015708451		

		0.019792648		0.913289350		0.048696199		0.000000000		0.000000000		0.000000000		

		0.000000000		1.000000000		

		98.000000000		0.958745165		0.003437903		0.000429738		0.013751612		0.023635582		

		0.004391744		0.933245498		0.000000000		0.023715415		0.038647343		0.003012048		

		0.108433735		0.831325301		0.015060241		0.042168675		0.002096436		0.010901468		

		0.017190776		0.918658281		0.051153040		0.000000000		0.000000000		0.000000000		

		0.000000000		1.000000000		

		99.000000000		0.958827634		0.004187020		0.002442428		0.015701326		0.018841591		

		0.005012531		0.936716792		0.000000000		0.025062657		0.033208020		0.017391304		

		0.134782609		0.765217391		0.026086957		0.056521739		0.002386635		0.007159905		

		0.022076372		0.912291169		0.056085919		0.000000000		0.000000000		0.000000000		

		0.000000000		1.000000000		

		100.000000000		0.952076677		0.006389776		0.000000000		0.018104366		0.023429180		

		0.004995005		0.916083916		0.000999001		0.031968032		0.045954046		0.000000000		

		0.082758621		0.868965517		0.020689655		0.027586207		0.002617801		0.010471204		

		0.013961606		0.920593368		0.052356021		0.000000000		0.000000000		0.000000000		

		0.000000000		1.000000000		

		101.000000000		0.945054945		0.002747253		0.002747253		0.016483516		0.032967033		

		0.007530120		0.942771084		0.000000000		0.019578313		0.030120482		0.000000000		

		0.156862745		0.803921569		0.039215686		0.000000000		0.006596306		0.010554090		

		0.014511873		0.918205805		0.050131926		0.000000000		0.000000000		0.000000000		

		0.000000000		1.000000000		

		102.000000000		0.945848375		0.001805054		0.001805054		0.032490975		0.018050542		

		0.002331002		0.904428904		0.000000000		0.034965035		0.058275058		0.000000000		

		0.166666667		0.666666667		0.055555556		0.111111111		0.001727116		0.018998273		

		0.010362694		0.905008636		0.063903282		0.000000000		0.000000000		0.000000000		

		0.000000000		1.000000000		

		103.000000000		0.916129032		0.009677419		0.003225806		0.019354839		0.051612903		

		0.005208333		0.895833333		0.000000000		0.036458333		0.062500000		0.000000000		

		0.300000000		0.600000000		0.100000000		0.000000000		0.011363636		0.007575758		

		0.015151515		0.890151515		0.075757576		0.000000000		0.000000000		0.000000000		

		0.000000000		1.000000000		

		104.000000000		0.940000000		0.000000000		0.000000000		0.020000000		0.040000000		

		0.000000000		0.915966387		0.000000000		0.050420168		0.033613445		0.000000000		

		0.125000000		0.750000000		0.125000000		0.000000000		0.000000000		0.021857923		

		0.000000000		0.901639344		0.076502732		0.000000000		0.000000000		0.000000000		

		0.000000000		1.000000000		

		105.000000000		0.964285714		0.000000000		0.000000000		0.000000000		0.035714286		

		0.000000000		0.949152542		0.000000000		0.016949153		0.033898305		0.000000000		

		0.000000000		0.500000000		0.000000000		0.500000000		0.000000000		0.011764706		

		0.011764706		0.941176471		0.035294118		0.000000000		0.000000000		0.000000000		

		0.000000000		1.000000000		

		106.000000000		1.000000000		0.000000000		0.000000000		0.000000000		0.000000000		

		0.000000000		0.964912281		0.000000000		0.017543860		0.017543860		.		.		.		.		.		

		0.000000000		0.000000000		0.000000000		0.933333333		0.066666667		0.000000000		

		0.000000000		0.000000000		0.000000000		1.000000000		

		107.000000000		0.928571429		0.000000000		0.000000000		0.000000000		0.071428571		

		0.000000000		0.961538462		0.000000000		0.000000000		0.038461538		.		.		.		.		.		

		0.000000000		0.000000000		0.000000000		0.250000000		0.750000000		0.000000000		

		0.000000000		0.000000000		0.000000000		1.000000000		

		108.000000000		1.000000000		0.000000000		0.000000000		0.000000000		0.000000000		

		0.000000000		0.888888889		0.000000000		0.111111111		0.000000000		.		.		.		.		.		

		0.000000000		0.000000000		0.000000000		0.500000000		0.500000000		0.000000000		

		0.000000000		0.000000000		0.000000000		1.000000000		

		109.000000000		1.000000000		0.000000000		0.000000000		0.000000000		0.000000000		.		.		

		.		.		.		.		.		.		.		.		.		.		.		.		.		0.000000000		0.000000000		0.000000000		0.000000000		

		1.000000000		

		110.000000000		0.888888889		0.000000000		0.000000000		0.000000000		0.111111111		.		.		

		.		.		.		.		.		.		.		.		.		.		.		.		.		0.000000000		0.000000000		0.000000000		0.000000000		

		1.000000000		

		111.000000000		.		.		.		.		.		.		.		.		.		.		.		.		.		.		.		.		.		.		.		.		0.000000000		0.000000000		

		0.000000000		0.000000000		1.000000000		
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new;
output file=LTC_AER_program1.out reset;
print "start time";
time;


/*-----------------------------------------------------*/
/* This GAUSS program accompanies Brown & Finkelstein  */
/* "The Interaction of Public and Private Insurance"   */
/* Medicaid and the Long-Term Care Insurance Market"   */
/* in the American Economic Review                     */
/*                                                     */
/* The program calculates the LTCI values found in     */
/* Figures 1 and 2, as well as data for Table 2        */
/*-----------------------------------------------------*/


format /rdt 1,5;                        
/***************************************************************************/
/*      VARIABLES TO BE INPUTED BY USER                                    */
/***************************************************************************/


bencap=1;       @ =1 if benefit cap applies. =0 if policy benefits are uncapped @;
do while bencap<=1;


X=1000;         @ Wealth scaling factor - converts to units of $X              @


male=1;         @ =1 if male, =0 if female          @
do while male>=0;


beta=0;         @ Fraction of HC expenses that enter into utility function as consumption   @;


qual2=1;        @ Medicaid quality for state 2: Typically equal to 1 unless there is stigma effect @;
qual3=1;        @ Medicaid quality for state 3 @;
qual4=1;        @ Medicaid quality for state 4 @;


                @ Next parameters =1 unless state dependent utility is desired @;
phi1=1;         @ coefficient on utility of consumption in state 1  @;
phi2=1;         @ coefficient on utility of consumption in state 2  @;
phi3=1;         @ coefficient on utility of consumption in state 3  @;
phi4=1;         @ coefficient on utility of consumption in state 4  @;
    
beq=0;          @ coefficient on utility of bequests @;
fo=0;           @ if fo=1, policy is facility only, meaning it covers only states 3 and 4.@;
do while fo<=0; @ if fo=0, policy covers HC (state 2) also @


wcount=3;               @ This tells program which wealth deciles to loop through.              @;
do while wcount<=9;     @ for each case, starting wealth is defined by "wealth"                 @;
                        @ alpha is the fraction of total wealth annuitized                      @;
if wcount==0;           @ wx is used purely to adjust upper bound of grid for discretization    @;
    wealth=40000;       @ if LTCI value gets high (e.g., higher risk aversion), adjust wx up    @;
    alpha=.98;          @ grid = grid size used for discretization.                             @;
    wx=0;
    grid=20;
elseif wcount==1;
    wealth=58450;
    alpha=.98;
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    wx=0;                   
    grid=20;
elseif wcount==2;           
    wealth=93415;
    alpha=.91;
    wx=20000;
    grid=40;
elseif wcount==3;
    wealth=126875; 
    alpha=.82;
    wx=30000;
    grid=75;
elseif wcount==4;
    wealth=169905;
    alpha=.70;
    wx=10000;
    grid=100; 
elseif wcount==5;
    wealth=222570;
    alpha=.60;
    wx=50000;    
    grid=130;   
elseif wcount==6;
    wealth=292780;
    alpha=.52;
    wx=20000;
    grid=175;
elseif wcount==7;
    wealth=385460;
    alpha=.41;
    wx=40000;
    grid=225;
elseif wcount==8;
    wealth=525955;
    alpha=.35;
    wx=40000;
    grid=300;
elseif wcount==9;
    wealth=789475;
    alpha=.26;
    wx=75000;
    grid=450;
endif;


w0=wealth*(1-alpha);                    @ This section simply creates discretized grid @;
ww=round((w0*1.2-10000)/grid); 
if ww*grid<10000;
    wdis=seqa(0,10,100)|seqa(1000,20,50)|seqa(2000,50,160);
else;
    wdis=seqa(0,10,100)|seqa(1000,20,50)|seqa(2000,50,160)|seqa(10000,grid,ww); 
endif;
wdis=wdis/X;
w0=w0/X;
wrow=rows(wdis);
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neginf=-999999999999;       @ Felicity value of zero consumption (negative infinity)        @
age=65;                     @ Age at time of purchase               @
maxage=105;                 @ Max age for calculation           @


tn=(maxage-age)*12;         @ number of periods in the problem  @


graphs = 0;                 @put in the # of different health trajectories you want to graph@


gam=3;                      @ coefficient of relative risk aversion     @
do while gam<=3.1;          @ Note that when gam=1, undefined.  So uses value "approaching" 1 @;
gam=trunc(gam);
  
Food=515/X;                 @ Food = SSI level used to parameterize food/housing benefit @ 
do while Food<=515/X;


Mcaid=1;                    @ =1 if there is a Medicaid program     @


medscale=1;                 @ scaling variable used for sensitivity checks.  Typically set = 1 @;
do while medscale<=1;


Wbar=2000/X;                @ wealth excluded from Medicaid spend-down (base case is 2000/X)    @ 
Cbar=30/X;                  @ min consumption provided if on Medicaid   @
Cbar2=545/X;                @ CBAR WHILE IN HOME CARE @;


Wbar=medscale*Wbar;
/*
Cbar=medscale*Cbar;
Cbar2=medscale*Cbar2;
*/;


Medicare=.35;               @ Fraction of Home care costs covered by Medicare @
do while Medicare<=.35;


MWcount=0;                  @ Alternative scenarios for market loads of private LTCI prices @
do while MWcount<=0;


    if MWcount==0;          @ Base case market loads @
        if male==0;
            MW=1.058;
        elseif male==1;
            MW=0.5;
        else;
        endif;
    elseif MWcount==1;
        if male==0;
            MW=.6;
        elseif male==1;
            MW=0.3;
        else;
        endif;
    elseif MWcount==2;         @ actuarially fair on average but still with unisex pricing @
        if male==0;
            MW=1.358127; 
        elseif male==1;
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            MW=0.6418727;
        else;
        endif;
    else;                       @ Actuarially fair prices @
        MW=1;
    endif;


Binf=0;                     @ rate of nominal growth of benefits under LTCI policy  @;
Bben=3000/X;                @ Monthly benefit from LTCI policy                      @;
do while Bben<=(3000/X);


NHamt=4290/X;               @ Monthly cost of NH    @
ALFamt=2159/X;              @ Monthly cost of ALF   @


HCnonrn=18/X;               @ Hourly HC costs (non RN) @
HCrn=37/X;                  @ Hourly HC costs (RN)  @


r=.03;                      @ real interest rate                        @
rho=.03;                    @ discount rate for utility of consumption  @
d=.03;                      @ discount rate for utility of bequests     @
inf=.03;                    @ price inflation rate                      @
rminf=.015;                 @ real medical cost growth (over inflation) @


/***************************************************************************/
/*  END USER INPUT                                 */
/***************************************************************************/


if beq==1;          /* This speeds up procedure when no bequests */;
    wdisbeq=wdis;
else;
    wdisbeq=1;
endif;


Prem = 150/X;           @ Just a placeholder -- later we replace with fair premium @;


Minf=rminf+inf;         @ nominal medical price inflation  @


/* Convert annual growth rates into monthly growth rates */;


r=((1+r)^(1/12))-1;
d=((1+d)^(1/12))-1;
rho=((1+rho)^(1/12))-1;
inf=((1+inf)^(1/12))-1;
Minf=((1+Minf)^(1/12))-1;
Binf=((1+Binf)^(1/12))-1;


/*----------------------------------------------*/
/*      LOAD DATA MATRICES                      */
/*----------------------------------------------*/


if male==1;
    load q[]=c:/gaussrun/tranmi65.out;
                    @ matrix of transition probabilities    @
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                    @ rows=ages 65 to 111                   @
                    @ col 1 is age.  col 2 through 26 are   @
                    @ transition probs from state i to j    @;


    load hcexp0[]=c:/gaussrun/HCexp0mi65.out;  @ load hc matrix @
    load hcexp1[]=c:/gaussrun/HCexp1mi65.out;
else;
    load q[]=c:/gaussrun/tranfi65.out;
    load hcexp0[]=c:/gaussrun/HCexp0fi65.out;
    load hcexp1[]=c:/gaussrun/HCexp1fi65.out;
endif;


/* Note: The next few lines add 30 rows of zeros to the transition and HC cost matrices.  The 
reason is that the whole program was written assuming that these matrices started at age 35.  The
data files now have the matrices starting at 65.  So rows of zeros (which are later dropped anyway) 
simply allowed existing program to continue functioning appropriately. */;
    
q=reshape(q,47,26);
q=zeros(30,26)|q;
hcexp0=reshape(hcexp0,47,2);
hcexp0=zeros(30,2)|hcexp0;
hcexp1=reshape(hcexp1,47,2);
hcexp1=zeros(30,2)|hcexp1;


/* Recall that the hcexp matrices have column 1=age, column 2 = expenses */;


hcexp0[.,2]=hcexp0[.,2].*(4.33333*HCnonrn);
hcexp1[.,2]=hcexp1[.,2].*(4.33333*HCrn);
hcexp=hcexp0[.,1]~(hcexp0[.,2]+hcexp1[.,2]);
hcexp=(1-Medicare)*hcexp;
hcexp=hcexp[(age-35)+1:(maxage-35)+1,2].*.ones(12,1);
hcexp=hcexp[1:tn,1];


/*  HCutil is the amount of non-skilled NH care received, regardless of payer */;
HC0=hcexp0[(age-35)+1:(maxage-35)+1,2].*.ones(12,1)+hcexp1[(age-35)+1:(maxage-35)+1,2].*.ones(12,1);
HC0=HC0[1:tn,1];


@ B = Benefit matrix                @   
@ P = Premium matrix                @
@ M = medical expenditure matrix    @
@ Rows are periods, cols are states @


M=zeros(tn,1)~hcexp~ALFamt*ones(tn,1)~NHamt*ones(tn,1)~zeros(tn,1);


if fo==0;  @ not facility only, so benefits paid in all sick states @;                                          
    B=zeros(tn,1)~Bben*ones(tn,3)~zeros(tn,1);  
        P=Prem*(ones(tn,1)~zeros(tn,4));
elseif fo==1;  @ if facility only, so benefits paid only in alf or nh @;
    B=zeros(tn,2)~Bben*ones(tn,2)~zeros(tn,1);  
        P=Prem*(ones(tn,2))~zeros(tn,3);
else;
endif;
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@ Incorporate nominal growth rates @
bfactor=cumprodc((1+Binf)*ones(tn,1));
mfactor=cumprodc((1+Minf)*ones(tn,1));
B=B.*bfactor;
M=M.*mfactor;
HC0=HC0.*mfactor;


@ Now take the min of benefit level and actual cost @;
mcomp=dotfle(M,B);  @mcomp=(M.<=B)@
bcomp=dotflt(B,M);  @bcomp=(B.<M)@


if bencap==1;
    if sumc(vecr(mcomp+bcomp))==(rows(B)*cols(B));
        B=(M.*mcomp)+(B.*bcomp);
    else;
        print "mistake";
    endif;
elseif bencap==0;
    B=M;
else;
    print "need to define bencap as 0 or 1";
endif;


@ Now convert from nominal to real @;
ifactor=cumprodc((1+inf)*ones(tn,1));


P=P./ifactor;
B=B./ifactor;
M=M./ifactor;
HC0=(HC0)./ifactor;


/*----------------------------------------------*/
/*  CREATE MONTHLY TRANSITION MATRIX    */
/*----------------------------------------------*/


q=q[(age-35)+1:(maxage-35)+1,2:26].*.ones(12,1);


/*----------------------------------------------*/
/*  CREATE ACTUARIALLY FAIR PREMIUM         */
/*----------------------------------------------*/


/*Turn conditional probabilities into unconditional probabilies*/
prob = zeros(rows(q) + 1,5);            @initialize@
prob[1,1] = 1;              @everyone starts out of care @


for i(2,rows(q),1);
      prob[i,1] = q[i-1,1]*prob[i-1,1] + q[i-1,6]*prob[i-1,2] + q[i-1,11]*prob[i-1,3] + q[i-1,16]*prob[i-1,4];
      prob[i,2] = q[i-1,2]*prob[i-1,1] + q[i-1,7]*prob[i-1,2] + q[i-1,12]*prob[i-1,3] + q[i-1,17]*prob[i-1,4];
      prob[i,3] = q[i-1,3]*prob[i-1,1] + q[i-1,8]*prob[i-1,2] + q[i-1,13]*prob[i-1,3] + q[i-1,18]*prob[i-1,4];
      prob[i,4] = q[i-1,4]*prob[i-1,1] + q[i-1,9]*prob[i-1,2] + q[i-1,14]*prob[i-1,3] + q[i-1,19]*prob[i-1,4];
      prob[i,5] = q[i-1,5]*prob[i-1,1] + q[i-1,10]*prob[i-1,2] + q[i-1,15]*prob[i-1,3] + q[i-1,20]*prob[i-1,4] + prob[i
endfor;


rfactor=cumprodc((1+r).*ones(rows(q)-12,1));
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cost = P[.,.].*prob[2:rows(prob)-12,.];
cost = cost./rfactor;           @Discount@
ben = B[.,.] .*prob[2:rows(prob)-12,.];


ben = ben./rfactor;         @Discount@


scost = sumc(sumc(cost));
sben = sumc(sumc(ben));


AFP = (sben/scost)*prem;        @actuarially fair monthly premium@
actfprem=AFP[1,1];


/* Now replace P with actuarially fair premium * Money's Worth */


P=(P/Prem)*(AFP/MW);


clear cost;
clear scost;
clear ben;


/* Calculate monthly annuity amount     */


A=((alpha/(1-alpha))*w0)/sumc((1-prob[2:rows(prob)-12,5])./rfactor);
lifexp=sumc(1-prob[2:rows(prob)-12,5])/12;


clear prob;


/* Create LTCIown, a matrix that is tn rows x 5 states that is the net payment    */
/* to the policy holder.  Will be equal to -P when healthy, equal to benefit when */
/* receiving benefit and premium is waived, and equal to B-P when receiving       */
/* benefit but policy is not waived.                                              */
/* LTCInone is a matrix of zeros of same size as LTCIown to be used when the      */
/* individual does not own insurance                                              */


LTCIown=B-P;
LTCInone=zeros(rows(LTCIown),cols(LTCIown));


/*----------------------------------------------*/
/*      UTILITY FUNCTIONS                       */
/*----------------------------------------------*/


if gam==1;
        gam=1.00000001;                 /* If gamma=1, util is "undefined" */
else;                                   /* though it really equals natural */
        gam=gam;                        /* log in the limit                */
endif;


fn util(c)=(((c)^(1-gam))-1)/(1-gam);  /* CRRA Utility for health state=1    */
fn utilbeq(c)=beq*c;


/* fn utilbeq(c)=beq*(((c+.00000000001)^(1-gam))-1)/(1-gam); CRRA Utility for bequests if state=5    */;


/* So now we calculate maximum lifetime expected utility given that person owns an LTCI policy */;
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{Vstar, Mstar, EPDVMedical, Istarown}=utilopt(LTCIown,1);   @ Note that utilopt procedure is defined below @;


/*
=================================================================================
       FINDING WEALTH EQUIVALENT                                                 
=================================================================================
  This section asks the question:  "Purchasing a LTCI policy gives me utility    
       of Vstar.  Now suppose I take away the LTCI.  What level of wealth must  
       I have to attain the level of utility Vstar without access to LTCI?"     */


clear Vmax;
clear V;
clear VV;
clear conrow;


clear Medicaid;
clear Medicaid2;


/* Now have procedure run through, calculating the Utility you get from 
having NO LTCI policy, and have it report the entire vector.  In other words, 
have it report the max utility achievable from following optimal consumption 
path given every level of starting wealth from 0 to wmax */;


w0=wealth*(1-alpha);
ww=round((w0*1.2+wx-10000)/grid); 
if ww*grid<10000;
    wdis=seqa(0,10,100)|seqa(1000,20,50)|seqa(2000,50,160);
else;
    wdis=seqa(0,10,100)|seqa(1000,20,50)|seqa(2000,50,160)|seqa(10000,grid,ww); 
endif;
wdis=wdis/X;
w0=w0/X;
wrow=rows(wdis);


if beq==1;          
    wdisbeq=wdis;
else;
    wdisbeq=1;
endif;


{Ustar, MUstar, EPDVMed2, Istarnone} =utilopt(LTCInone,2);


/* Then we want to find the element in Ustar that is closest to Vstar, 
and then interpolate with the nearest value, in order to hone in on the level 
of wealth that would get you utility of Vstar */;


Vr=sumc(dotfgt(Vstar,Ustar));           


if Vr==rows(UStar);
    print "Grid not big enough!";       @ if get this message, go back and adjust wx @;
    wequiv=neginf;
elseif Vr==0;
    print "Vr==0:  LTCI is worth than losing all financial wealth.";
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    wequiv=minf;
else;
    if Ustar[Vr+1]>=Vstar and Vstar>=UStar[Vr];
        wequiv=wdis[Vr]+((Vstar-Ustar[Vr])/(Ustar[Vr+1]-Ustar[Vr]))*(wdis[Vr+1]-wdis[Vr]);
        wequiv=(wequiv/(1+r))-w0;
    else;
        print "Ustar[1]~Ustar[Vr+1]~Vstar~UStar[Vr]~Ustar[rows(UStar)]";
        Ustar[1]~Ustar[Vr+1]~Vstar~UStar[Vr]~Ustar[rows(UStar)];
        wequiv=neginf;
    endif;
endif;
    
/* OUTPUT TO SCREEN */;


if male==0;
   print "gender =                                                   female";        
else;
   print "gender =                                                    male";
endif;
print " ";
print "wealth decile                                               " wcount;
print " ";
print "Is there benefit cap? yes=1, 0=no                           " bencap;
print "Gross load                                                  " 1-MW;
print " ";


print "Medicaid share of EPDV of total LTC Exp (No private ins)   " MUstar/EPDVMedical;
print "     (Previous figure is column 1 of table 2)";
print " ";
print "Medicaid share of EPDV of total LTC Exp (With private ins) " Mstar/EPDVMedical;
print "     (Previous figure is column 2 of table 2)";
print " ";
print "implicit tax                                             " (MUstar - Mstar)/Istarown;
print "     (Previous figure is column 3 of table 4)";
print " ";
print "Net load                                                 " 1-(Istarown-(MUstar-Mstar))/(Istarown/MW);
print "     (Previous figure is column 4 of table 4)";
print " ";
print "Willingness to pay for private LTCI (figures 1 and 2)";
if rows(wequiv)==1;
    if Vr==rows(UStar); 
        print "     Increase in wealth exceeds " wequiv;   @ if so, need to increase grid @;
    elseif Vr<=1;
        print "     LTCI is worse than losing all financial wealth " wequiv;
    else;
        print "     LTCI is equiv to increase in wealth of  " ((wdis[Vr]/(1+r))-w0)~wequiv*X~((wdis[Vr+1]/(1+r))-w0);
    endif;
else;
    print "     Too many rows of wequiv!";    @ signifies error  @;
endif;
print " ";
print " ";
print "ASSUMPTIONS AND INTERMEDIATE OUTPUT FOLLOWS ...";
print "Medicaid                                                 " Mstar;
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print "Medicaid w/o LTCI                                        " MUstar;
print "EPDV of All Medical Costs                                " EPDVMedical;
print "EPDV of All Medical Costs w/o LTCI (should be same)      " EPDVMed2;
print "EPDV of Insurance benefits (should be same as sben)      " Istarown;
print "EPDV of Insurance benefits w/o insurance (should be 0)   " Istarnone;
print "Vstar                                                    " Vstar;
print "risk aversion is                                         " gam;
print "Total wealth and financial wealth (w0) are               " wealth~w0;
print "Fraction of total wealth annuitized and monthly annuity: " alpha~A;
print "Is it facility only policy yes=1, no=0                   " fo;
print "Fraction of HC covered by Medicare                       " Medicare;
print "age and maxage are                                       " age~maxage;
print "r, rho and delta are                                     " ((1+r)^12)-1~((1+rho)^12)-1~((1+d)^12)-1;
print "inflation is                                             " ((1+inf)^12)-1;
print "Medicaid? (=1 if yes) is                                 " Mcaid;
print "Food value                                               " Food;
print "Wbar, Cbar and Cbar2 are                                 " Wbar~Cbar~Cbar2;
print "Qual2, Qual3 and Qual4                                   " qual2~qual3~qual4;
print "A dollar in home care is worth Beta in consumption       " Beta;
print "LTCI benefit level is                                    " Bben;
print "Benefit inflation protection / growth is                 " ((1+Binf)^12)-1;
print "Starting medical expenditures for alf and nh are         " ALFamt~NHamt;
print "Bequest factor is                                        " beq;
print "State dependent utility (phi), states 1 - 4 private pay  " phi1~phi2~phi3~phi4;
print "Monthly premium when healthy is                          " P[1,1];
print "actuarially fair premium is                              " actfprem;
print "Actuarial value of benefits is                           " sben;
print "Money's worth                                            " MW;
print "life expectancy is                                       " lifexp;
print "SCaling factor X is                                      " X;
print "Discretization - # rows of wdis                          " rows(wdis);
print "If wequiv greater than this value, increase wx           " wx;
print "end time is";
time;


Bben=Bben+1500/X;
endo;
MWcount=MWcount+2;
endo;
Medicare=Medicare+.4;
endo;
medscale=medscale+5;
endo;
Food=Food+250/X;
endo;
gam=gam+2;
endo;
wcount=wcount+1;
endo;
fo=fo+1;
endo;
male=male-1;
endo;
bencap=bencap+1;
endo;
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/*
=================================================================================
       PROCEDURE for COMPUTING UTILITY GIVEN LONG-TERM CARE MATRIX                              
=================================================================================


 NOTE:  This section defines a procedure called "utilopt" that is then called   
        just like any other Gauss procedure.  It takes 2 arguments:  
        LTCI is matrix of LTCI values.  If insurance exists, then
        call up using LTCIown as the LTCI matrix.  If no insurance, then use    
        LTCInone (which is a matrix of zeros.  Proctype indicates if entire 
        Vstar vector or just the optimal value should be the output of the procedure 


A few other notes:
   1) Medicaid:  When one passes the asset and income test to qualify for Medicaid, the
   Medicaid vector keeps track of the amount of $ Medicaid is paying towards your care in that health
   and asset state.  This is updated every period to take into account the possibility of needing
   care tomorrow, and to do so uses the matrix Medicaid2.


2) Consumption and Asset paths:
   Matrices keep track of the potential consumption options in each period, and the program then
   picks the optimal consumption based on the vector of utility derived from each consumption level.
   Building on this, we define the matrix ASTREAM that keeps track of which "bin" in the descritized wealth
   vector is where that maximum is achieved.  Note: this matrix keeps track of the maximum for ANY HEALTH.WEALTH
   combination - so it has (tn*wrow) rows and 4 columns.  This info is used to define the CSTREAM matrix, 
   which keeps track of the consumption at each of these maximum bins.  Again, this is a large matrix that can 
   be used to trace out ANY consumption path for ANY health path.
   These matrices will be saved (such as for subsequent graphing) if the "graphs" variable >0.  */


    
proc(4)=utilopt(LTCI,proctype);
    local Vmax,B,c,cmaxind,cnegind,zeroind,VV;
    local t,wstart,wcompare,wcrit,Vstar,i,j,V,wextra;
    local Medicaid2, Medicaid, cell, Mstar;
    local insurance2, insurance, Istar;
    local Medical, Medicalstar;
    local Astream, Astream2, Cstream, Cstream1;
    local prec, field, fmat, s,w,g,l, amatrixname, cmatrixname;
    local gr, money;


    Vmax=zeros(wrow,4);                 /* Place holder for value function  */
    Medical = zeros(tn,5);


/* This section is simply a consistency check on the Medicaid programming*/
Medical[tn,.] = M[tn,1:5];
t = tn-1;
do while t >0;
    j = 1;
    do while j<=5;


        Medical[t,j] = M[t,j] + (1/(1+r))*(q[t+1,(j-1)*5+1]*Medical[t+1,1] + q[t+1,(j-1)*5+2]*Medical[t+1,2] + q[t+1,(j
        j = j+1;
    endo;
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    t=t-1;
endo;


/*Now discount it back one more period*/
Medicalstar = (1/(1+r))*(q[1,1]*Medical[1,1] + q[1,2]*Medical[1,2] + q[1,3]*Medical[1,3] + q[1,4]*Medical[1,4]);


/*END OF CHECK*/


/* Create necessary matrices */;
    insurance = zeros(wrow,4);
    insurance2= zeros(wrow,4);
    Medicaid2 = zeros(wrow,4);
    Medicaid = zeros(wrow,4);


    Astream=zeros(tn*wrow,4);
    Cstream=zeros(tn*wrow,4);


    astream2=0;
    cstream1=0;


        /* Determines value function for period T */
        t=tn;
        i=1;                    /* i indexes wealth vector - amount of wealth at start of period */;
        do while i.<=wrow;
        j=1;                    /* j indexes health status 1 through 5 */
        do while j.<=4;


        VV=zeros(wrow,4);


/* Medicaid is defined so that (a) if Medicaid exists, and 
(b) starting wealth for period falls below Wbar (asset test) and 
(c) income plus LCTI income is less than sum of medical expenses and minimum 
consumption level Cbar, then person permitted to consume max of Cbar. */;


/* Income test includes annuity, difference between insurance and expenses, +interest income) 
Since wdis already includes the interest, the asset test must subtract interest back off.  
The subtraction in the asset test and addition in the income test cancel in the combined constraint. */;


    if Mcaid==1 and (A+LTCI[t,j]+wdis[i]-M[t,j])<(Cbar2+wbar) and (A+LTCI[t,j]-M[t,j]+r*wdis[i]/(1+r))<(Cbar2) and j==2


        if wdis[i]/(1+r)>wbar;
            wextra=wdis[i]/(1+r)-wbar;
        else;
            wextra=0;
        endif;
        c=wdis[i]/(1+r)-wdis/(1+r)+Cbar2-wextra;


        Medicaid[i,j] = M[t,j] - wextra - (A+LTCI[t,j]+r*wdis[i]/(1+r) -cbar2);
        insurance[i,j] = LTCI[t,j];
  
        cnegind=(dotfgt(c,0));  @cnegind=(c.>0)@
        zeroind=1-cnegind;     
        c=c.*(1-zeroind)+zeroind.*(.0001);        
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    elseif Mcaid==1 and (A+LTCI[t,j]+wdis[i]-M[t,j])<(Cbar+wbar) and (A+LTCI[t,j]-M[t,j]+r*wdis[i]/(1+r))<(Cbar) and j>


        if wdis[i]/(1+r)>wbar;
            wextra=wdis[i]/(1+r)-wbar;
        else;
            wextra=0;
        endif;
            Medicaid[i,j] = M[t,j] - wextra - (A+LTCI[t,j]+r*wdis[i]/(1+r)-cbar);
            insurance[i,j] = LTCI[t,j];


        c=wdis[i]/(1+r)-wdis/(1+r)+Cbar-wextra;


        cnegind=(dotfgt(c,0));  @cnegind=(c.>0);@
        zeroind=1-cnegind;     
        c=c.*(1-zeroind)+zeroind.*(.0001);        


    else; @not on Medicaid@
        c=wdis[i]-M[t,j]+LTCI[t,j]+A-wdis/(1+r);
        Medicaid[i,j] = 0;
        if j >=2;
           insurance[i,j] = LTCI[t,j];
        endif;


        cmaxind=dotfge((wdis[i]+A-M[t,j]+LTCI[t,j]),c);     @.>=@
        cnegind=(dotfgt(c,0));      @cnegind=(c.>0);@
        zeroind=1-(cmaxind.*cnegind);
        c=c.*(1-zeroind)+zeroind.*(.0001);
    endif;


/* Note that the consumption vector will include negative values of consumption.  Thus there are
two constraints imposed -- one is that consumption be feasible, in that the individual's 
starting wealth, annuity income, and net medical/LTCI payments must leave them with enough 
income to consume the level c indicated.  The second is that consumption must be positive.  
if either of these constraints fail, then the indicator zeroind replaces c with a small 
positive value (.0001) just so that the CRRA utility function does not explode -- but 
then later, it must replace the utility level associated with that consumption with neginf 
(which stands for minus infinitiy - but is just a big negative number) so that we 
are sure the program does not choose that path.  In some cases, these tests are redundant */;
                        
/* Calculate value function for each combination of C(t) and W(t+1), given 
that you came into this period with w(t) = wdis(i), and health status j */;


/* Note, the only reason it is necessary to do the following if-then statements is
if we one uses state dependent utility.  */;


            if j==1;
                    VV[.,j]=(phi1*util(c)+((1/(1+d))*utilbeq(wdisbeq))).*(1-zeroind)+zeroind*neginf;
            elseif j==2;
                if Mcaid==1 and (A+LTCI[t,j]+wdis[i]-M[t,j])<(Cbar2+wbar) and (A+LTCI[t,j]-M[t,j]+r*wdis[i]/(1+r))<(Cba
                    VV[.,j]=(phi2*util(c+qual2*beta*HC0[t,1])+((1/(1+d))*utilbeq(wdisbeq))).*(1-zeroind)+zeroind*neginf
                else;
                    VV[.,j]=(phi2*util(c+beta*HC0[t,1])+((1/(1+d))*utilbeq(wdisbeq))).*(1-zeroind)+zeroind*neginf; 
                endif;
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            elseif j==3;
                if Mcaid==1 and (A+LTCI[t,j]+wdis[i]-M[t,j])<(Cbar+wbar) and (A+LTCI[t,j]-M[t,j]+r*wdis[i]/(1+r))<(Cbar
                    VV[.,j]=(phi3*util(c+qual3*Food)+((1/(1+d))*utilbeq(wdisbeq))).*(1-zeroind)+zeroind*neginf;
                else;
                    VV[.,j]=(phi3*util(c+Food)+((1/(1+d))*utilbeq(wdisbeq))).*(1-zeroind)+zeroind*neginf; 
                endif;
            elseif j==4;
                if Mcaid==1 and (A+LTCI[t,j]+wdis[i]-M[t,j])<(Cbar+wbar) and (A+LTCI[t,j]-M[t,j]+r*wdis[i]/(1+r))<(Cbar
                    VV[.,j]=(phi4*util(c+qual4*Food)+((1/(1+d))*utilbeq(wdisbeq))).*(1-zeroind)+zeroind*neginf;
                else;
                    VV[.,j]=(phi4*util(c+Food)+((1/(1+d))*utilbeq(wdisbeq))).*(1-zeroind)+zeroind*neginf; 
                endif;
            else;
            endif;


/* For each possible combination of starting wealth for the period and health 
status, choose the maximum value of VV */;


        Vmax[i,j]=maxc(VV[.,j]);   


        Astream[((t-1)*wrow)+i,j] = indexcat(VV[.,j],Vmax[i,j]); @this picks the bin number where the maximum utility i


        Cstream[((t-1)*wrow)+i,j] = c[Astream[((t-1)*wrow)+i,j],1]; @this picks the consumption amt in the bin where th


        j=j+1;
        endo;
        i=i+1;
        endo;
        V=Vmax;
      Medicaid2 = Medicaid;
      insurance2= insurance;


/* V now represents the value function -- the max utility achievable from 
following optimal consumption path in period tn.  Now 
we go back to period tn-1, and ultimately back to time 0 */;


        t=tn-1;
        do while t>=1;
        Medicaid = zeros(wrow,4);
        insurance = zeros(wrow,4);


                i=1;                            /* i indexes t wealth state */
                do while i.<=wrow;
                    j=1;                        /* j indexes t health state */
                    do while j.<=4;


                        if Mcaid==1 and (A+LTCI[t,j]+wdis[i]-M[t,j])<(Cbar2+wbar) and (A+LTCI[t,j]-M[t,j]+r*wdis[i]/(1+


                            if wdis[i]/(1+r)>wbar;
                                wextra=wdis[i]/(1+r)-wbar;
                            else;
                                wextra=0;
                            endif;
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                            c=wdis[i]/(1+r)-wdis/(1+r)+Cbar2-wextra;


                              Medicaid[i,j] = M[t,j] - wextra - (A+LTCI[t,j]+r*wdis[i]/(1+r)-cbar2);
                            insurance[i,j] = LTCI[t,j];


                            cnegind=(dotfgt(c,0));      @cnegind=(c.>0);@
                            zeroind=1-cnegind;     
                            c=c.*(1-zeroind)+zeroind.*(.0001);
                        elseif Mcaid==1 and (A+LTCI[t,j]+wdis[i]-M[t,j])<(Cbar+wbar) and (A+LTCI[t,j]-M[t,j]+r*wdis[i]/


                            if wdis[i]/(1+r)>wbar;
                                wextra=wdis[i]/(1+r)-wbar;
                            else;
                                wextra=0;
                            endif;
                            c=wdis[i]/(1+r)-wdis/(1+r)+Cbar-wextra;


                              Medicaid[i,j] = M[t,j] - wextra - (A+LTCI[t,j]+r*wdis[i]/(1+r) -cbar);                   
                            insurance[i,j] = LTCI[t,j];


                            cnegind=(dotfgt(c,0));      @cnegind=(c.>0);@
                            zeroind=1-cnegind;     
                            c=c.*(1-zeroind)+zeroind.*(.0001);
                 else; @not on Medicaid@
                Medicaid[i,j] = 0;
                if j>=2;
                   insurance[i,j] = LTCI[t,j];
                endif;
                            c=wdis[i]-M[t,j]+LTCI[t,j]+A-wdis/(1+r);
                            cmaxind=dotfge((wdis[i]+A-M[t,j]+LTCI[t,j]),c);     @.>=@
                            cnegind=(dotfgt(c,0));      @cnegind=(c.>0);@
                            zeroind=1-(cmaxind.*cnegind);
                            c=c.*(1-zeroind)+zeroind.*(.0001);
                        endif;


                    if j==1;
                        VV[.,j]=phi1*util(c).*(1-zeroind)+zeroind*neginf;
                    elseif j==2;
                        if Mcaid==1 and (A+LTCI[t,j]+wdis[i]-M[t,j])<(Cbar2+wbar) and (A+LTCI[t,j]-M[t,j]+r*wdis[i]/(1+
                            VV[.,j]=(phi2*util(c+qual2*beta*HC0[t,1])).*(1-zeroind)+zeroind*neginf;
                        else;
                            VV[.,j]=(phi2*util(c+beta*HC0[t,1])).*(1-zeroind)+zeroind*neginf; 
                        endif;
                    elseif j==3;
                        if Mcaid==1 and (A+LTCI[t,j]+wdis[i]-M[t,j])<(Cbar+wbar) and (A+LTCI[t,j]-M[t,j]+r*wdis[i]/(1+r
                            VV[.,j]=phi3*util(c+qual3*Food).*(1-zeroind)+zeroind*neginf;
                        else;
                            VV[.,j]=phi3*util(c+Food).*(1-zeroind)+zeroind*neginf; 
                        endif;
                    elseif j==4;
                        if Mcaid==1 and (A+LTCI[t,j]+wdis[i]-M[t,j])<(Cbar+wbar) and (A+LTCI[t,j]-M[t,j]+r*wdis[i]/(1+r
                            VV[.,j]=phi4*util(c+qual4*Food).*(1-zeroind)+zeroind*neginf;
                        else;
                            VV[.,j]=phi4*util(c+Food).*(1-zeroind)+zeroind*neginf; 
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                        endif;
                    else;
                    endif;


                /* Then, regardless of health status, we then have to add in the value of 
                taking wealth into the next period, recognizing you can enter next period 
                in any of 5 states.  */;            


                VV[.,j]=VV[.,j]+(1/(1+rho))*q[t+1,(j-1)*5+1]*V[.,1];
                VV[.,j]=VV[.,j]+(1/(1+rho))*q[t+1,(j-1)*5+2]*V[.,2];
                VV[.,j]=VV[.,j]+(1/(1+rho))*q[t+1,(j-1)*5+3]*V[.,3];
                VV[.,j]=VV[.,j]+(1/(1+rho))*q[t+1,(j-1)*5+4]*V[.,4];
                VV[.,j]=(VV[.,j]+(1/(1+d))*q[t+1,(j-1)*5+5]*utilbeq(wdisbeq));
            
/* Now pick maximum value */;
              Vmax[i,j]=maxc(VV[.,j]);


            cell = indexcat(VV[.,j],Vmax[i,j]);


            Medicaid[i,j] = Medicaid[i,j] + (1/(1+r))*(q[t+1,(j-1)*5+1]*Medicaid2[cell,1] + q[t+1,(j-1)*5+2]*Medicaid2[
            insurance[i,j] = insurance[i,j] + (1/(1+r))*(q[t+1,(j-1)*5+1]*insurance2[cell,1] + q[t+1,(j-1)*5+2]*insuran
            Astream[((t-1)*wrow)+i,j] = indexcat(VV[.,j],Vmax[i,j]);
            Cstream[((t-1)*wrow)+i,j] = c[Astream[((t-1)*wrow)+i,j],1];


            j=j+1;
            endo;
        i=i+1;
        endo;
        V=Vmax;
    Medicaid2 = Medicaid;
    insurance2 = insurance;


    t=t-1;
    endo;


/* This gives you utility as of period 1.  
Now go back to period 0 for healthy person. */;


    Vstar=(1/(1+rho))*((q[1,1])*V[.,1]+(q[1,2])*V[.,2]+(q[1,3])*V[.,3]+(q[1,4])*V[.,4]);
    Vstar=Vstar+(1/(1+d))*(q[1,5])*utilbeq(wdisbeq);


    Mstar=(1/(1+r))*((q[1,1])*Medicaid2[.,1]+(q[1,2])*Medicaid2[.,2]+(q[1,3])*Medicaid2[.,3]+(q[1,4])*Medicaid2[.,4]);
    Mstar=Mstar+(1/(1+d))*(q[1,5])*utilbeq(wdisbeq);


    Istar=(1/(1+r))*((q[1,1])*insurance2[.,1]+(q[1,2])*insurance2[.,2]+(q[1,3])*insurance2[.,3]+(q[1,4])*insurance2[.,4
    Istar=Istar+(1/(1+d))*(q[1,5])*utilbeq(wdisbeq);
    
/* Vstar is utility as of period 0 and given initial wealth for healthy person as of starting age */


if proctype==1;         /* proctype==1 means want to report optimal value only */


        wstart=w0*(1+r);
        wcompare=dotfge(wstart,wdis);   
        wcrit=sumc(wcompare);
        if wcrit>=wrow;             
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                Vstar=Vstar[wrow];
            Mstar=Mstar[wrow];
            Istar=Istar[wrow];
        else;
        Vstar=Vstar[wcrit]+(Vstar[wcrit+1]-Vstar[wcrit])*((wstart-wdis[wcrit])/(wdis[wcrit+1]-wdis[wcrit]));
        Mstar=Mstar[wcrit]+(Mstar[wcrit+1]-Mstar[wcrit])*((wstart-wdis[wcrit])/(wdis[wcrit+1]-wdis[wcrit]));
        Istar=Istar[wcrit]+(Istar[wcrit+1]-Istar[wcrit])*((wstart-wdis[wcrit])/(wdis[wcrit+1]-wdis[wcrit]));
endif;
elseif proctype==2;         @this is the same as if proctype = 1, except we don't calculate Vstar, only Mstar@


        wstart=w0*(1+r);
        wcompare=dotfge(wstart,wdis);       @wcompare=(wstart.>=wdis);@
        wcrit=sumc(wcompare);
        if wcrit>=wrow;             
        Mstar=Mstar[wrow];
        Istar=Istar[wrow];
        else;
        Mstar=Mstar[wcrit]+(Mstar[wcrit+1]-Mstar[wcrit])*((wstart-wdis[wcrit])/(wdis[wcrit+1]-wdis[wcrit]));
        Istar=Istar[wcrit]+(Istar[wcrit+1]-Istar[wcrit])*((wstart-wdis[wcrit])/(wdis[wcrit+1]-wdis[wcrit]));
endif;


endif;


/*SAVES THE ASSET AND CONSUMPTION MATRICES IF WE WANT TO GRAPH LATER*/
if graphs >0;
prec = 0;
field = 1;
fmat = "_w%*.*lf";


w = ftos(wcount,fmat,field,prec);


fmat = "_gam%*.*lf";


g = ftos(gam,fmat,field,prec);


fmat = "_grid%*.*lf";


gr = ftos(grid,fmat,field,prec);


fmat = "_MW%*.*lf";


money = ftos(MW*100, fmat, field, prec);


if proctype == 1;
    l="_own";
elseif proctype == 2;
    l="_none";
endif;


if male == 1;
    s="_M";
elseif male == 0;
    s="_F";
endif;







Page 18 of 18


Amatrixname = "A" $+ s $+ w $+ g $+ gr $+ money $+ l;
cmatrixname = "C" $+ s $+ w $+ g $+ gr $+ money $+ l;


save ^Amatrixname = Astream;
save ^Cmatrixname = Cstream;
endif;
        
retp(Vstar, Mstar, Medicalstar, Istar);


endp;


/*=================================================================================*/
/*       END UTILITY PROCEDURE                                                     */
/*=================================================================================*/







20050525_main_gauss_procedure.g.g
new;
output file=LTC_AER_program1.out reset;
print "start time";
time;

/*-----------------------------------------------------*/
/* This GAUSS program accompanies Brown & Finkelstein  */
/* "The Interaction of Public and Private Insurance"   */
/* Medicaid and the Long-Term Care Insurance Market"   */
/* in the American Economic Review                     */
/*                                                     */
/* The program calculates the LTCI values found in     */
/* Figures 1 and 2, as well as data for Table 2        */
/*-----------------------------------------------------*/

format /rdt 1,5;                    	
/***************************************************************************/
/*      VARIABLES TO BE INPUTED BY USER                                    */
/***************************************************************************/

bencap=1;		@ =1 if benefit cap applies. =0 if policy benefits are uncapped @;
do while bencap<=1;

X=1000;         @ Wealth scaling factor - converts to units of $X              @

male=1;			@ =1 if male, =0 if female			@
do while male>=0;

beta=0;         @ Fraction of HC expenses that enter into utility function as consumption   @;

qual2=1;        @ Medicaid quality for state 2: Typically equal to 1 unless there is stigma effect @;
qual3=1;        @ Medicaid quality for state 3 @;
qual4=1;        @ Medicaid quality for state 4 @;

                @ Next parameters =1 unless state dependent utility is desired @;
phi1=1;         @ coefficient on utility of consumption in state 1  @;
phi2=1;         @ coefficient on utility of consumption in state 2  @;
phi3=1;         @ coefficient on utility of consumption in state 3  @;
phi4=1;         @ coefficient on utility of consumption in state 4  @;
    
beq=0;          @ coefficient on utility of bequests @;
fo=0;           @ if fo=1, policy is facility only, meaning it covers only states 3 and 4.@;
do while fo<=0; @ if fo=0, policy covers HC (state 2) also @

wcount=3;               @ This tells program which wealth deciles to loop through.              @;
do while wcount<=9;     @ for each case, starting wealth is defined by "wealth"                 @;
                        @ alpha is the fraction of total wealth annuitized                      @;
if wcount==0;           @ wx is used purely to adjust upper bound of grid for discretization    @;
    wealth=40000;       @ if LTCI value gets high (e.g., higher risk aversion), adjust wx up    @;
    alpha=.98;          @ grid = grid size used for discretization.                             @;
    wx=0;
    grid=20;
elseif wcount==1;
    wealth=58450;
    alpha=.98;
    wx=0;                   
    grid=20;
elseif wcount==2;           
    wealth=93415;
    alpha=.91;
    wx=20000;
    grid=40;
elseif wcount==3;
    wealth=126875; 
    alpha=.82;
    wx=30000;
    grid=75;
elseif wcount==4;
    wealth=169905;
    alpha=.70;
    wx=10000;
    grid=100; 
elseif wcount==5;
    wealth=222570;
    alpha=.60;
    wx=50000;    
    grid=130;   
elseif wcount==6;
    wealth=292780;
    alpha=.52;
    wx=20000;
    grid=175;
elseif wcount==7;
    wealth=385460;
    alpha=.41;
    wx=40000;
    grid=225;
elseif wcount==8;
    wealth=525955;
    alpha=.35;
    wx=40000;
    grid=300;
elseif wcount==9;
    wealth=789475;
    alpha=.26;
    wx=75000;
    grid=450;
endif;

w0=wealth*(1-alpha);                    @ This section simply creates discretized grid @;
ww=round((w0*1.2-10000)/grid); 
if ww*grid<10000;
    wdis=seqa(0,10,100)|seqa(1000,20,50)|seqa(2000,50,160);
else;
    wdis=seqa(0,10,100)|seqa(1000,20,50)|seqa(2000,50,160)|seqa(10000,grid,ww); 
endif;
wdis=wdis/X;
w0=w0/X;
wrow=rows(wdis);

neginf=-999999999999;       @ Felicity value of zero consumption (negative infinity)    	@
age=65;                     @ Age at time of purchase	          	@
maxage=105;		            @ Max age for calculation			@

tn=(maxage-age)*12;			@ number of periods in the problem	@

graphs = 0;		            @put in the # of different health trajectories you want to graph@

gam=3;			            @ coefficient of relative risk aversion		@
do while gam<=3.1;          @ Note that when gam=1, undefined.  So uses value "approaching" 1 @;
gam=trunc(gam);
  
Food=515/X;                 @ Food = SSI level used to parameterize food/housing benefit @ 
do while Food<=515/X;

Mcaid=1;		            @ =1 if there is a Medicaid program		@

medscale=1;                 @ scaling variable used for sensitivity checks.  Typically set = 1 @;
do while medscale<=1;

Wbar=2000/X;	            @ wealth excluded from Medicaid spend-down (base case is 2000/X)	@ 
Cbar=30/X;		            @ min consumption provided if on Medicaid	@
Cbar2=545/X;                @ CBAR WHILE IN HOME CARE @;

Wbar=medscale*Wbar;
/*
Cbar=medscale*Cbar;
Cbar2=medscale*Cbar2;
*/;

Medicare=.35;		        @ Fraction of Home care costs covered by Medicare @
do while Medicare<=.35;


MWcount=0;                  @ Alternative scenarios for market loads of private LTCI prices @
do while MWcount<=0;

    if MWcount==0;          @ Base case market loads @
        if male==0;
            MW=1.058;
        elseif male==1;
            MW=0.5;
        else;
        endif;
    elseif MWcount==1;
        if male==0;
            MW=.6;
        elseif male==1;
            MW=0.3;
        else;
        endif;
    elseif MWcount==2;         @ actuarially fair on average but still with unisex pricing @
        if male==0;
            MW=1.358127; 
        elseif male==1;
            MW=0.6418727;
        else;
        endif;
    else;                       @ Actuarially fair prices @
        MW=1;
    endif;


Binf=0;                     @ rate of nominal growth of benefits under LTCI policy  @;
Bben=3000/X;                @ Monthly benefit from LTCI policy     		            @;
do while Bben<=(3000/X);


NHamt=4290/X;      	        @ Monthly cost of NH    @
ALFamt=2159/X;              @ Monthly cost of ALF   @

HCnonrn=18/X;               @ Hourly HC costs (non RN) @
HCrn=37/X;                  @ Hourly HC costs (RN)  @

r=.03;			            @ real interest rate				        @
rho=.03;		            @ discount rate for utility of consumption	@
d=.03;			            @ discount rate for utility of bequests		@
inf=.03;		            @ price inflation rate	                    @
rminf=.015;		            @ real medical cost growth (over inflation)	@

/***************************************************************************/
/* 	END USER INPUT						           */
/***************************************************************************/

if beq==1;          /* This speeds up procedure when no bequests */;
    wdisbeq=wdis;
else;
    wdisbeq=1;
endif;

Prem = 150/X;			@ Just a placeholder -- later we replace with fair premium @;

Minf=rminf+inf;         @ nominal medical price inflation  @

/* Convert annual growth rates into monthly growth rates */;

r=((1+r)^(1/12))-1;
d=((1+d)^(1/12))-1;
rho=((1+rho)^(1/12))-1;
inf=((1+inf)^(1/12))-1;
Minf=((1+Minf)^(1/12))-1;
Binf=((1+Binf)^(1/12))-1;

/*----------------------------------------------*/
/*      LOAD DATA MATRICES                      */
/*----------------------------------------------*/

if male==1;
    load q[]=c:/gaussrun/tranmi65.out;
					@ matrix of transition probabilities 	@
					@ rows=ages 65 to 111                   @
					@ col 1 is age.  col 2 through 26 are	@
					@ transition probs from state i to j	@;

    load hcexp0[]=c:/gaussrun/HCexp0mi65.out;  @ load hc matrix @
    load hcexp1[]=c:/gaussrun/HCexp1mi65.out;
else;
    load q[]=c:/gaussrun/tranfi65.out;
    load hcexp0[]=c:/gaussrun/HCexp0fi65.out;
    load hcexp1[]=c:/gaussrun/HCexp1fi65.out;
endif;


/* Note: The next few lines add 30 rows of zeros to the transition and HC cost matrices.  The 
reason is that the whole program was written assuming that these matrices started at age 35.  The
data files now have the matrices starting at 65.  So rows of zeros (which are later dropped anyway) 
simply allowed existing program to continue functioning appropriately. */;
    
q=reshape(q,47,26);
q=zeros(30,26)|q;
hcexp0=reshape(hcexp0,47,2);
hcexp0=zeros(30,2)|hcexp0;
hcexp1=reshape(hcexp1,47,2);
hcexp1=zeros(30,2)|hcexp1;

/* Recall that the hcexp matrices have column 1=age, column 2 = expenses */;

hcexp0[.,2]=hcexp0[.,2].*(4.33333*HCnonrn);
hcexp1[.,2]=hcexp1[.,2].*(4.33333*HCrn);
hcexp=hcexp0[.,1]~(hcexp0[.,2]+hcexp1[.,2]);
hcexp=(1-Medicare)*hcexp;
hcexp=hcexp[(age-35)+1:(maxage-35)+1,2].*.ones(12,1);
hcexp=hcexp[1:tn,1];


/*  HCutil is the amount of non-skilled NH care received, regardless of payer */;
HC0=hcexp0[(age-35)+1:(maxage-35)+1,2].*.ones(12,1)+hcexp1[(age-35)+1:(maxage-35)+1,2].*.ones(12,1);
HC0=HC0[1:tn,1];

@ B = Benefit matrix 			    @   
@ P = Premium matrix                @
@ M = medical expenditure matrix    @
@ Rows are periods, cols are states @

M=zeros(tn,1)~hcexp~ALFamt*ones(tn,1)~NHamt*ones(tn,1)~zeros(tn,1);

if fo==0;  @ not facility only, so benefits paid in all sick states @;                                          
	B=zeros(tn,1)~Bben*ones(tn,3)~zeros(tn,1);	
    	P=Prem*(ones(tn,1)~zeros(tn,4));
elseif fo==1;  @ if facility only, so benefits paid only in alf or nh @;
	B=zeros(tn,2)~Bben*ones(tn,2)~zeros(tn,1);	
    	P=Prem*(ones(tn,2))~zeros(tn,3);
else;
endif;

@ Incorporate nominal growth rates @
bfactor=cumprodc((1+Binf)*ones(tn,1));
mfactor=cumprodc((1+Minf)*ones(tn,1));
B=B.*bfactor;
M=M.*mfactor;
HC0=HC0.*mfactor;

@ Now take the min of benefit level and actual cost @;
mcomp=dotfle(M,B);	@mcomp=(M.<=B)@
bcomp=dotflt(B,M);	@bcomp=(B.<M)@

if bencap==1;
	if sumc(vecr(mcomp+bcomp))==(rows(B)*cols(B));
	    B=(M.*mcomp)+(B.*bcomp);
	else;
	    print "mistake";
	endif;
elseif bencap==0;
	B=M;
else;
	print "need to define bencap as 0 or 1";
endif;

@ Now convert from nominal to real @;
ifactor=cumprodc((1+inf)*ones(tn,1));

P=P./ifactor;
B=B./ifactor;
M=M./ifactor;
HC0=(HC0)./ifactor;

/*----------------------------------------------*/
/*	CREATE MONTHLY TRANSITION MATRIX	*/
/*----------------------------------------------*/

q=q[(age-35)+1:(maxage-35)+1,2:26].*.ones(12,1);

/*----------------------------------------------*/
/*	CREATE ACTUARIALLY FAIR PREMIUM			*/
/*----------------------------------------------*/

/*Turn conditional probabilities into unconditional probabilies*/
prob = zeros(rows(q) + 1,5);			@initialize@
prob[1,1] = 1;				@everyone starts out of care @

for i(2,rows(q),1);
      prob[i,1] = q[i-1,1]*prob[i-1,1] + q[i-1,6]*prob[i-1,2] + q[i-1,11]*prob[i-1,3] + q[i-1,16]*prob[i-1,4];
      prob[i,2] = q[i-1,2]*prob[i-1,1] + q[i-1,7]*prob[i-1,2] + q[i-1,12]*prob[i-1,3] + q[i-1,17]*prob[i-1,4];
      prob[i,3] = q[i-1,3]*prob[i-1,1] + q[i-1,8]*prob[i-1,2] + q[i-1,13]*prob[i-1,3] + q[i-1,18]*prob[i-1,4];
      prob[i,4] = q[i-1,4]*prob[i-1,1] + q[i-1,9]*prob[i-1,2] + q[i-1,14]*prob[i-1,3] + q[i-1,19]*prob[i-1,4];
      prob[i,5] = q[i-1,5]*prob[i-1,1] + q[i-1,10]*prob[i-1,2] + q[i-1,15]*prob[i-1,3] + q[i-1,20]*prob[i-1,4] + prob[i-1,5];
endfor;


rfactor=cumprodc((1+r).*ones(rows(q)-12,1));

cost = P[.,.].*prob[2:rows(prob)-12,.];
cost = cost./rfactor;			@Discount@
ben = B[.,.] .*prob[2:rows(prob)-12,.];

ben = ben./rfactor;			@Discount@

scost = sumc(sumc(cost));
sben = sumc(sumc(ben));

AFP = (sben/scost)*prem;		@actuarially fair monthly premium@
actfprem=AFP[1,1];

/* Now replace P with actuarially fair premium * Money's Worth */

P=(P/Prem)*(AFP/MW);

clear cost;
clear scost;
clear ben;

/* Calculate monthly annuity amount     */

A=((alpha/(1-alpha))*w0)/sumc((1-prob[2:rows(prob)-12,5])./rfactor);
lifexp=sumc(1-prob[2:rows(prob)-12,5])/12;

clear prob;

/* Create LTCIown, a matrix that is tn rows x 5 states that is the net payment    */
/* to the policy holder.  Will be equal to -P when healthy, equal to benefit when */
/* receiving benefit and premium is waived, and equal to B-P when receiving 	  */
/* benefit but policy is not waived.						                      */
/* LTCInone is a matrix of zeros of same size as LTCIown to be used when the 	  */
/* individual does not own insurance						                      */

LTCIown=B-P;
LTCInone=zeros(rows(LTCIown),cols(LTCIown));

/*----------------------------------------------*/
/*      UTILITY FUNCTIONS                       */
/*----------------------------------------------*/

if gam==1;
        gam=1.00000001;                 /* If gamma=1, util is "undefined" */
else;                                   /* though it really equals natural */
        gam=gam;                        /* log in the limit                */
endif;

fn util(c)=(((c)^(1-gam))-1)/(1-gam);  /* CRRA Utility for health state=1 	 */
fn utilbeq(c)=beq*c;

/* fn utilbeq(c)=beq*(((c+.00000000001)^(1-gam))-1)/(1-gam); CRRA Utility for bequests if state=5	 */;

/* So now we calculate maximum lifetime expected utility given that person owns an LTCI policy */;

{Vstar, Mstar, EPDVMedical, Istarown}=utilopt(LTCIown,1);   @ Note that utilopt procedure is defined below @;

/*
=================================================================================
       FINDING WEALTH EQUIVALENT                                                 
=================================================================================
  This section asks the question:  "Purchasing a LTCI policy gives me utility 	 
       of Vstar.  Now suppose I take away the LTCI.  What level of wealth must  
       I have to attain the level of utility Vstar without access to LTCI?"     */

clear Vmax;
clear V;
clear VV;
clear conrow;

clear Medicaid;
clear Medicaid2;


/* Now have procedure run through, calculating the Utility you get from 
having NO LTCI policy, and have it report the entire vector.  In other words, 
have it report the max utility achievable from following optimal consumption 
path given every level of starting wealth from 0 to wmax */;


w0=wealth*(1-alpha);
ww=round((w0*1.2+wx-10000)/grid); 
if ww*grid<10000;
    wdis=seqa(0,10,100)|seqa(1000,20,50)|seqa(2000,50,160);
else;
    wdis=seqa(0,10,100)|seqa(1000,20,50)|seqa(2000,50,160)|seqa(10000,grid,ww); 
endif;
wdis=wdis/X;
w0=w0/X;
wrow=rows(wdis);

if beq==1;          
    wdisbeq=wdis;
else;
    wdisbeq=1;
endif;

{Ustar, MUstar, EPDVMed2, Istarnone} =utilopt(LTCInone,2);

/* Then we want to find the element in Ustar that is closest to Vstar, 
and then interpolate with the nearest value, in order to hone in on the level 
of wealth that would get you utility of Vstar */;

Vr=sumc(dotfgt(Vstar,Ustar));		    

if Vr==rows(UStar);
    print "Grid not big enough!";       @ if get this message, go back and adjust wx @;
    wequiv=neginf;
elseif Vr==0;
    print "Vr==0:  LTCI is worth than losing all financial wealth.";
    wequiv=minf;
else;
    if Ustar[Vr+1]>=Vstar and Vstar>=UStar[Vr];
        wequiv=wdis[Vr]+((Vstar-Ustar[Vr])/(Ustar[Vr+1]-Ustar[Vr]))*(wdis[Vr+1]-wdis[Vr]);
        wequiv=(wequiv/(1+r))-w0;
    else;
        print "Ustar[1]~Ustar[Vr+1]~Vstar~UStar[Vr]~Ustar[rows(UStar)]";
        Ustar[1]~Ustar[Vr+1]~Vstar~UStar[Vr]~Ustar[rows(UStar)];
        wequiv=neginf;
    endif;
endif;
    
/* OUTPUT TO SCREEN */;

if male==0;
   print "gender =                                                   female";        
else;
   print "gender =                                                    male";
endif;
print " ";
print "wealth decile                                               " wcount;
print " ";
print "Is there benefit cap? yes=1, 0=no                           " bencap;
print "Gross load                                                  " 1-MW;
print " ";


print "Medicaid share of EPDV of total LTC Exp (No private ins)   " MUstar/EPDVMedical;
print "     (Previous figure is column 1 of table 2)";
print " ";
print "Medicaid share of EPDV of total LTC Exp (With private ins) " Mstar/EPDVMedical;
print "     (Previous figure is column 2 of table 2)";
print " ";
print "implicit tax                                             " (MUstar - Mstar)/Istarown;
print "     (Previous figure is column 3 of table 4)";
print " ";
print "Net load                                                 " 1-(Istarown-(MUstar-Mstar))/(Istarown/MW);
print "     (Previous figure is column 4 of table 4)";
print " ";
print "Willingness to pay for private LTCI (figures 1 and 2)";
if rows(wequiv)==1;
    if Vr==rows(UStar); 
        print "     Increase in wealth exceeds " wequiv;   @ if so, need to increase grid @;
    elseif Vr<=1;
        print "     LTCI is worse than losing all financial wealth " wequiv;
    else;
        print "     LTCI is equiv to increase in wealth of  " ((wdis[Vr]/(1+r))-w0)~wequiv*X~((wdis[Vr+1]/(1+r))-w0);
    endif;
else;
    print "     Too many rows of wequiv!";    @ signifies error  @;
endif;
print " ";
print " ";
print "ASSUMPTIONS AND INTERMEDIATE OUTPUT FOLLOWS ...";
print "Medicaid 						                        " Mstar;
print "Medicaid w/o LTCI                  				        " MUstar;
print "EPDV of All Medical Costs 				                " EPDVMedical;
print "EPDV of All Medical Costs w/o LTCI (should be same)	    " EPDVMed2;
print "EPDV of Insurance benefits (should be same as sben)		" Istarown;
print "EPDV of Insurance benefits w/o insurance (should be 0)	" Istarnone;
print "Vstar		           			                      	" Vstar;
print "risk aversion is                                         " gam;
print "Total wealth and financial wealth (w0) are               " wealth~w0;
print "Fraction of total wealth annuitized and monthly annuity: " alpha~A;
print "Is it facility only policy yes=1, no=0                   " fo;
print "Fraction of HC covered by Medicare                       " Medicare;
print "age and maxage are                                       " age~maxage;
print "r, rho and delta are                                     " ((1+r)^12)-1~((1+rho)^12)-1~((1+d)^12)-1;
print "inflation is                                             " ((1+inf)^12)-1;
print "Medicaid? (=1 if yes) is                                 " Mcaid;
print "Food value                                               " Food;
print "Wbar, Cbar and Cbar2 are                                 " Wbar~Cbar~Cbar2;
print "Qual2, Qual3 and Qual4                                   " qual2~qual3~qual4;
print "A dollar in home care is worth Beta in consumption       " Beta;
print "LTCI benefit level is                                    " Bben;
print "Benefit inflation protection / growth is                 " ((1+Binf)^12)-1;
print "Starting medical expenditures for alf and nh are         " ALFamt~NHamt;
print "Bequest factor is                                        " beq;
print "State dependent utility (phi), states 1 - 4 private pay  " phi1~phi2~phi3~phi4;
print "Monthly premium when healthy is                          " P[1,1];
print "actuarially fair premium is                              " actfprem;
print "Actuarial value of benefits is                           " sben;
print "Money's worth                                            " MW;
print "life expectancy is                                       " lifexp;
print "SCaling factor X is                                      " X;
print "Discretization - # rows of wdis                          " rows(wdis);
print "If wequiv greater than this value, increase wx           " wx;
print "end time is";
time;

Bben=Bben+1500/X;
endo;
MWcount=MWcount+2;
endo;
Medicare=Medicare+.4;
endo;
medscale=medscale+5;
endo;
Food=Food+250/X;
endo;
gam=gam+2;
endo;
wcount=wcount+1;
endo;
fo=fo+1;
endo;
male=male-1;
endo;
bencap=bencap+1;
endo;


/*
=================================================================================
       PROCEDURE for COMPUTING UTILITY GIVEN LONG-TERM CARE MATRIX                              
=================================================================================

 NOTE: 	This section defines a procedure called "utilopt" that is then called   
     	just like any other Gauss procedure.  It takes 2 arguments:  
        LTCI is matrix of LTCI values.  If insurance exists, then
   	    call up using LTCIown as the LTCI matrix.  If no insurance, then use 	
	    LTCInone (which is a matrix of zeros.  Proctype indicates if entire 
   	    Vstar vector or just the optimal value should be the output of the procedure 

A few other notes:
   1) Medicaid:  When one passes the asset and income test to qualify for Medicaid, the
   Medicaid vector keeps track of the amount of $ Medicaid is paying towards your care in that health
   and asset state.  This is updated every period to take into account the possibility of needing
   care tomorrow, and to do so uses the matrix Medicaid2.

2) Consumption and Asset paths:
   Matrices keep track of the potential consumption options in each period, and the program then
   picks the optimal consumption based on the vector of utility derived from each consumption level.
   Building on this, we define the matrix ASTREAM that keeps track of which "bin" in the descritized wealth
   vector is where that maximum is achieved.  Note: this matrix keeps track of the maximum for ANY HEALTH.WEALTH
   combination - so it has (tn*wrow) rows and 4 columns.  This info is used to define the CSTREAM matrix, 
   which keeps track of the consumption at each of these maximum bins.  Again, this is a large matrix that can 
   be used to trace out ANY consumption path for ANY health path.
   These matrices will be saved (such as for subsequent graphing) if the "graphs" variable >0.  */

	
proc(4)=utilopt(LTCI,proctype);
    local Vmax,B,c,cmaxind,cnegind,zeroind,VV;
    local t,wstart,wcompare,wcrit,Vstar,i,j,V,wextra;
	local Medicaid2, Medicaid, cell, Mstar;
	local insurance2, insurance, Istar;
	local Medical, Medicalstar;
	local Astream, Astream2, Cstream, Cstream1;
	local prec, field, fmat, s,w,g,l, amatrixname, cmatrixname;
	local gr, money;

    Vmax=zeros(wrow,4);             	/* Place holder for value function 	*/
	Medical = zeros(tn,5);


/* This section is simply a consistency check on the Medicaid programming*/
Medical[tn,.] = M[tn,1:5];
t = tn-1;
do while t >0;
	j = 1;
	do while j<=5;

		Medical[t,j] = M[t,j] + (1/(1+r))*(q[t+1,(j-1)*5+1]*Medical[t+1,1] + q[t+1,(j-1)*5+2]*Medical[t+1,2] + q[t+1,(j-1)*5+3]*Medical[t+1,3] + q[t+1,(j-1)*5+4]*Medical[t+1,4]+ q[t+1,(j-1)*5+5]*Medical[t+1,5]);
		j = j+1;
	endo;

	t=t-1;
endo;

/*Now discount it back one more period*/
Medicalstar = (1/(1+r))*(q[1,1]*Medical[1,1] + q[1,2]*Medical[1,2] + q[1,3]*Medical[1,3] + q[1,4]*Medical[1,4]);

/*END OF CHECK*/

/* Create necessary matrices */;
    insurance = zeros(wrow,4);
    insurance2= zeros(wrow,4);
	Medicaid2 = zeros(wrow,4);
	Medicaid = zeros(wrow,4);

	Astream=zeros(tn*wrow,4);
	Cstream=zeros(tn*wrow,4);

	astream2=0;
	cstream1=0;

        /* Determines value function for period T */
        t=tn;
        i=1;                    /* i indexes wealth vector - amount of wealth at start of period */;
        do while i.<=wrow;
		j=1;                    /* j indexes health status 1 through 5 */
        do while j.<=4;

		VV=zeros(wrow,4);


/* Medicaid is defined so that (a) if Medicaid exists, and 
(b) starting wealth for period falls below Wbar (asset test) and 
(c) income plus LCTI income is less than sum of medical expenses and minimum 
consumption level Cbar, then person permitted to consume max of Cbar. */;

/* Income test includes annuity, difference between insurance and expenses, +interest income) 
Since wdis already includes the interest, the asset test must subtract interest back off.  
The subtraction in the asset test and addition in the income test cancel in the combined constraint. */;

    if Mcaid==1 and (A+LTCI[t,j]+wdis[i]-M[t,j])<(Cbar2+wbar) and (A+LTCI[t,j]-M[t,j]+r*wdis[i]/(1+r))<(Cbar2) and j==2;

        if wdis[i]/(1+r)>wbar;
    		wextra=wdis[i]/(1+r)-wbar;
    	else;
	    	wextra=0;
	    endif;
	    c=wdis[i]/(1+r)-wdis/(1+r)+Cbar2-wextra;

	    Medicaid[i,j] = M[t,j] - wextra - (A+LTCI[t,j]+r*wdis[i]/(1+r) -cbar2);
	    insurance[i,j] = LTCI[t,j];
  
        cnegind=(dotfgt(c,0));	@cnegind=(c.>0)@
        zeroind=1-cnegind;     
     	c=c.*(1-zeroind)+zeroind.*(.0001);        
    elseif Mcaid==1 and (A+LTCI[t,j]+wdis[i]-M[t,j])<(Cbar+wbar) and (A+LTCI[t,j]-M[t,j]+r*wdis[i]/(1+r))<(Cbar) and j>2;

        if wdis[i]/(1+r)>wbar;
    		wextra=wdis[i]/(1+r)-wbar;
    	else;
	    	wextra=0;
	    endif;
		    Medicaid[i,j] = M[t,j] - wextra - (A+LTCI[t,j]+r*wdis[i]/(1+r)-cbar);
		    insurance[i,j] = LTCI[t,j];

	    c=wdis[i]/(1+r)-wdis/(1+r)+Cbar-wextra;


        cnegind=(dotfgt(c,0));	@cnegind=(c.>0);@
        zeroind=1-cnegind;     
     	c=c.*(1-zeroind)+zeroind.*(.0001);        

	else; @not on Medicaid@
   	 	c=wdis[i]-M[t,j]+LTCI[t,j]+A-wdis/(1+r);
		Medicaid[i,j] = 0;
		if j >=2;
	   	   insurance[i,j] = LTCI[t,j];
		endif;

     	cmaxind=dotfge((wdis[i]+A-M[t,j]+LTCI[t,j]),c);		@.>=@
     	cnegind=(dotfgt(c,0));		@cnegind=(c.>0);@
        zeroind=1-(cmaxind.*cnegind);
     	c=c.*(1-zeroind)+zeroind.*(.0001);
	endif;


/* Note that the consumption vector will include negative values of consumption.  Thus there are
two constraints imposed -- one is that consumption be feasible, in that the individual's 
starting wealth, annuity income, and net medical/LTCI payments must leave them with enough 
income to consume the level c indicated.  The second is that consumption must be positive.  
if either of these constraints fail, then the indicator zeroind replaces c with a small 
positive value (.0001) just so that the CRRA utility function does not explode -- but 
then later, it must replace the utility level associated with that consumption with neginf 
(which stands for minus infinitiy - but is just a big negative number) so that we 
are sure the program does not choose that path.  In some cases, these tests are redundant */;
                        
/* Calculate value function for each combination of C(t) and W(t+1), given 
that you came into this period with w(t) = wdis(i), and health status j */;

/* Note, the only reason it is necessary to do the following if-then statements is
if we one uses state dependent utility.  */;

			if j==1;
	           		VV[.,j]=(phi1*util(c)+((1/(1+d))*utilbeq(wdisbeq))).*(1-zeroind)+zeroind*neginf;
			elseif j==2;
                if Mcaid==1 and (A+LTCI[t,j]+wdis[i]-M[t,j])<(Cbar2+wbar) and (A+LTCI[t,j]-M[t,j]+r*wdis[i]/(1+r))<(Cbar2);
                    VV[.,j]=(phi2*util(c+qual2*beta*HC0[t,1])+((1/(1+d))*utilbeq(wdisbeq))).*(1-zeroind)+zeroind*neginf;
                else;
                    VV[.,j]=(phi2*util(c+beta*HC0[t,1])+((1/(1+d))*utilbeq(wdisbeq))).*(1-zeroind)+zeroind*neginf; 
                endif;
			elseif j==3;
                if Mcaid==1 and (A+LTCI[t,j]+wdis[i]-M[t,j])<(Cbar+wbar) and (A+LTCI[t,j]-M[t,j]+r*wdis[i]/(1+r))<(Cbar);                
				    VV[.,j]=(phi3*util(c+qual3*Food)+((1/(1+d))*utilbeq(wdisbeq))).*(1-zeroind)+zeroind*neginf;
                else;
                    VV[.,j]=(phi3*util(c+Food)+((1/(1+d))*utilbeq(wdisbeq))).*(1-zeroind)+zeroind*neginf; 
                endif;
        	elseif j==4;
                if Mcaid==1 and (A+LTCI[t,j]+wdis[i]-M[t,j])<(Cbar+wbar) and (A+LTCI[t,j]-M[t,j]+r*wdis[i]/(1+r))<(Cbar);
                    VV[.,j]=(phi4*util(c+qual4*Food)+((1/(1+d))*utilbeq(wdisbeq))).*(1-zeroind)+zeroind*neginf;
                else;
                    VV[.,j]=(phi4*util(c+Food)+((1/(1+d))*utilbeq(wdisbeq))).*(1-zeroind)+zeroind*neginf; 
                endif;
			else;
       		endif;

/* For each possible combination of starting wealth for the period and health 
status, choose the maximum value of VV */;

		Vmax[i,j]=maxc(VV[.,j]);   

		Astream[((t-1)*wrow)+i,j] = indexcat(VV[.,j],Vmax[i,j]); @this picks the bin number where the maximum utility is reached@

		Cstream[((t-1)*wrow)+i,j] = c[Astream[((t-1)*wrow)+i,j],1]; @this picks the consumption amt in the bin where the maximum utility is reached@

		j=j+1;
		endo;
        i=i+1;
        endo;
        V=Vmax;
	  Medicaid2 = Medicaid;
	  insurance2= insurance;


/* V now represents the value function -- the max utility achievable from 
following optimal consumption path in period tn.  Now 
we go back to period tn-1, and ultimately back to time 0 */;

        t=tn-1;
        do while t>=1;
		Medicaid = zeros(wrow,4);
		insurance = zeros(wrow,4);


                i=1;                            /* i indexes t wealth state */
                do while i.<=wrow;
			        j=1;			            /* j indexes t health state */
			        do while j.<=4;

                        if Mcaid==1 and (A+LTCI[t,j]+wdis[i]-M[t,j])<(Cbar2+wbar) and (A+LTCI[t,j]-M[t,j]+r*wdis[i]/(1+r))<(Cbar2) and j==2;

	                        if wdis[i]/(1+r)>wbar;
					            wextra=wdis[i]/(1+r)-wbar;
				            else;
					            wextra=0;
				            endif;
				            c=wdis[i]/(1+r)-wdis/(1+r)+Cbar2-wextra;

					          Medicaid[i,j] = M[t,j] - wextra - (A+LTCI[t,j]+r*wdis[i]/(1+r)-cbar2);
						    insurance[i,j] = LTCI[t,j];


                            cnegind=(dotfgt(c,0));		@cnegind=(c.>0);@
                            zeroind=1-cnegind;     
     	                    c=c.*(1-zeroind)+zeroind.*(.0001);
                        elseif Mcaid==1 and (A+LTCI[t,j]+wdis[i]-M[t,j])<(Cbar+wbar) and (A+LTCI[t,j]-M[t,j]+r*wdis[i]/(1+r))<(Cbar) and j>2;

	                        if wdis[i]/(1+r)>wbar;
					            wextra=wdis[i]/(1+r)-wbar;
				            else;
					            wextra=0;
				            endif;
				            c=wdis[i]/(1+r)-wdis/(1+r)+Cbar-wextra;

					          Medicaid[i,j] = M[t,j] - wextra - (A+LTCI[t,j]+r*wdis[i]/(1+r) -cbar);					          
						    insurance[i,j] = LTCI[t,j];

                            cnegind=(dotfgt(c,0));		@cnegind=(c.>0);@
                            zeroind=1-cnegind;     
     	                    c=c.*(1-zeroind)+zeroind.*(.0001);
           		 else; @not on Medicaid@
				Medicaid[i,j] = 0;
				if j>=2;
				   insurance[i,j] = LTCI[t,j];
				endif;
				            c=wdis[i]-M[t,j]+LTCI[t,j]+A-wdis/(1+r);
                     	    cmaxind=dotfge((wdis[i]+A-M[t,j]+LTCI[t,j]),c);		@.>=@
                 	        cnegind=(dotfgt(c,0));		@cnegind=(c.>0);@
                            zeroind=1-(cmaxind.*cnegind);
     	                    c=c.*(1-zeroind)+zeroind.*(.0001);
			            endif;

        			if j==1;
	        			VV[.,j]=phi1*util(c).*(1-zeroind)+zeroind*neginf;
        			elseif j==2;
                        if Mcaid==1 and (A+LTCI[t,j]+wdis[i]-M[t,j])<(Cbar2+wbar) and (A+LTCI[t,j]-M[t,j]+r*wdis[i]/(1+r))<(Cbar2);
                            VV[.,j]=(phi2*util(c+qual2*beta*HC0[t,1])).*(1-zeroind)+zeroind*neginf;
                        else;
                            VV[.,j]=(phi2*util(c+beta*HC0[t,1])).*(1-zeroind)+zeroind*neginf; 
                        endif;
		        	elseif j==3;
                        if Mcaid==1 and (A+LTCI[t,j]+wdis[i]-M[t,j])<(Cbar+wbar) and (A+LTCI[t,j]-M[t,j]+r*wdis[i]/(1+r))<(Cbar);
				            VV[.,j]=phi3*util(c+qual3*Food).*(1-zeroind)+zeroind*neginf;
                        else;
                            VV[.,j]=phi3*util(c+Food).*(1-zeroind)+zeroind*neginf; 
                        endif;
    		    	elseif j==4;
                        if Mcaid==1 and (A+LTCI[t,j]+wdis[i]-M[t,j])<(Cbar+wbar) and (A+LTCI[t,j]-M[t,j]+r*wdis[i]/(1+r))<(Cbar);
				            VV[.,j]=phi4*util(c+qual4*Food).*(1-zeroind)+zeroind*neginf;
                        else;
                            VV[.,j]=phi4*util(c+Food).*(1-zeroind)+zeroind*neginf; 
                        endif;
	        		else;
			        endif;

                /* Then, regardless of health status, we then have to add in the value of 
                taking wealth into the next period, recognizing you can enter next period 
                in any of 5 states.  */;			

       			VV[.,j]=VV[.,j]+(1/(1+rho))*q[t+1,(j-1)*5+1]*V[.,1];
	    		VV[.,j]=VV[.,j]+(1/(1+rho))*q[t+1,(j-1)*5+2]*V[.,2];
		    	VV[.,j]=VV[.,j]+(1/(1+rho))*q[t+1,(j-1)*5+3]*V[.,3];
			    VV[.,j]=VV[.,j]+(1/(1+rho))*q[t+1,(j-1)*5+4]*V[.,4];
			    VV[.,j]=(VV[.,j]+(1/(1+d))*q[t+1,(j-1)*5+5]*utilbeq(wdisbeq));
       		
/* Now pick maximum value */;
		      Vmax[i,j]=maxc(VV[.,j]);

			cell = indexcat(VV[.,j],Vmax[i,j]);

			Medicaid[i,j] = Medicaid[i,j] + (1/(1+r))*(q[t+1,(j-1)*5+1]*Medicaid2[cell,1] + q[t+1,(j-1)*5+2]*Medicaid2[cell,2] + q[t+1,(j-1)*5+3]*Medicaid2[cell,3] + q[t+1,(j-1)*5+4]*Medicaid2[cell,4]);
			insurance[i,j] = insurance[i,j] + (1/(1+r))*(q[t+1,(j-1)*5+1]*insurance2[cell,1] + q[t+1,(j-1)*5+2]*insurance2[cell,2] + q[t+1,(j-1)*5+3]*insurance2[cell,3] + q[t+1,(j-1)*5+4]*insurance2[cell,4]);
			Astream[((t-1)*wrow)+i,j] = indexcat(VV[.,j],Vmax[i,j]);
			Cstream[((t-1)*wrow)+i,j] = c[Astream[((t-1)*wrow)+i,j],1];

			j=j+1;
			endo;
        i=i+1;
        endo;
        V=Vmax;
	Medicaid2 = Medicaid;
	insurance2 = insurance;

  	t=t-1;
    endo;

/* This gives you utility as of period 1.  
Now go back to period 0 for healthy person. */;

	Vstar=(1/(1+rho))*((q[1,1])*V[.,1]+(q[1,2])*V[.,2]+(q[1,3])*V[.,3]+(q[1,4])*V[.,4]);
	Vstar=Vstar+(1/(1+d))*(q[1,5])*utilbeq(wdisbeq);

	Mstar=(1/(1+r))*((q[1,1])*Medicaid2[.,1]+(q[1,2])*Medicaid2[.,2]+(q[1,3])*Medicaid2[.,3]+(q[1,4])*Medicaid2[.,4]);
	Mstar=Mstar+(1/(1+d))*(q[1,5])*utilbeq(wdisbeq);

	Istar=(1/(1+r))*((q[1,1])*insurance2[.,1]+(q[1,2])*insurance2[.,2]+(q[1,3])*insurance2[.,3]+(q[1,4])*insurance2[.,4]);
	Istar=Istar+(1/(1+d))*(q[1,5])*utilbeq(wdisbeq);
	
/* Vstar is utility as of period 0 and given initial wealth for healthy person as of starting age */

if proctype==1;         /* proctype==1 means want to report optimal value only */

        wstart=w0*(1+r);
        wcompare=dotfge(wstart,wdis);	
        wcrit=sumc(wcompare);
        if wcrit>=wrow;             
                Vstar=Vstar[wrow];
		    Mstar=Mstar[wrow];
		    Istar=Istar[wrow];
        else;
        Vstar=Vstar[wcrit]+(Vstar[wcrit+1]-Vstar[wcrit])*((wstart-wdis[wcrit])/(wdis[wcrit+1]-wdis[wcrit]));
        Mstar=Mstar[wcrit]+(Mstar[wcrit+1]-Mstar[wcrit])*((wstart-wdis[wcrit])/(wdis[wcrit+1]-wdis[wcrit]));
        Istar=Istar[wcrit]+(Istar[wcrit+1]-Istar[wcrit])*((wstart-wdis[wcrit])/(wdis[wcrit+1]-wdis[wcrit]));
endif;
elseif proctype==2;         @this is the same as if proctype = 1, except we don't calculate Vstar, only Mstar@

        wstart=w0*(1+r);
        wcompare=dotfge(wstart,wdis);		@wcompare=(wstart.>=wdis);@
        wcrit=sumc(wcompare);
        if wcrit>=wrow;             
		Mstar=Mstar[wrow];
		Istar=Istar[wrow];
        else;
        Mstar=Mstar[wcrit]+(Mstar[wcrit+1]-Mstar[wcrit])*((wstart-wdis[wcrit])/(wdis[wcrit+1]-wdis[wcrit]));
        Istar=Istar[wcrit]+(Istar[wcrit+1]-Istar[wcrit])*((wstart-wdis[wcrit])/(wdis[wcrit+1]-wdis[wcrit]));
endif;

endif;

/*SAVES THE ASSET AND CONSUMPTION MATRICES IF WE WANT TO GRAPH LATER*/
if graphs >0;
prec = 0;
field = 1;
fmat = "_w%*.*lf";

w = ftos(wcount,fmat,field,prec);

fmat = "_gam%*.*lf";

g = ftos(gam,fmat,field,prec);

fmat = "_grid%*.*lf";

gr = ftos(grid,fmat,field,prec);

fmat = "_MW%*.*lf";

money = ftos(MW*100, fmat, field, prec);

if proctype == 1;
	l="_own";
elseif proctype == 2;
	l="_none";
endif;

if male == 1;
	s="_M";
elseif male == 0;
	s="_F";
endif;

Amatrixname = "A" $+ s $+ w $+ g $+ gr $+ money $+ l;
cmatrixname = "C" $+ s $+ w $+ g $+ gr $+ money $+ l;

save ^Amatrixname = Astream;
save ^Cmatrixname = Cstream;
endif;
		
retp(Vstar, Mstar, Medicalstar, Istar);

endp;

/*=================================================================================*/
/*       END UTILITY PROCEDURE                                                     */
/*=================================================================================*/
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ReadMe File 
Brown & Finkelstein 


“The Interaction of Public and Private Insurance: 
Medicaid and the Long-Term Care Insurance Market.” 


 
This ReadMe file briefly explains the Gauss program 0050525_main_gauss_procedure.g 
and the accompanying data files. 
 
GAUSS PROGRAM 
The Gauss program defined above will, with minimal manipulation of user-entered 
variables, reproduce the core results of the paper, including all of the data points found in 
Figures 1 and 2 as well as the results found in columns 1-4 of Table 2.  Column 5 of 
Table 2 can also be reproduced, although requires one small program edit (to be 
described below). 
 
The key input variables / assumptions provided in the program are set at the base case 
levels from Brown & Finkelstein, including such assumptions as risk aversion, discount 
rates, medical cost growth rates, etc.  The primary inputs that need adjusted as part of any 
run of output are: 
 


1. Male: simply specifies whether the run is being conducted for males (male=1) or 
females (male=0). 


2. Wcount: Specifies which point(s) in the wealth distribution the run is for. 
3. Bencap: States whether benefit should be capped (default is capped at $100 daily 


benefit) or uncapped 
4. Bben: Monthly benefit cap that applies if Bencap=1.  Base case is $3000, 


corresponding to a $100 daily benefit. 
5. MWcount: specifies choice of pricing loads. 


 
Note that if bencap=1, Bben=3000 and MWcount=0, the program will replicate results 
from Figure 1 ($100 daily benefit, market loads), as well as columns 1-4 from Table 2. 
 
If bencap=0 and MWcount=3, the program will replicated the results from Figure 2 
(comprehensive benefits, zero load).   
 
In order to replicate the results from column 5 of Table 2, take the following steps: 


1. Set bencap=0, so that the policy is fully comprehensive 
2. Hard code the premium matrix to be 0, so that the individual receives the 


private policy for “free” 
3. Run the program to calculate the “willingness to pay” for access to this free, 


comprehensive policy 
4. Subtract off the incremental cost of providing a comprehensive policy relative 


to existing Medicaid expenditures.  
 
 







DATA 
 
NOTE:  File names submitted to the AER have a prefix “20050525_data_filename” to 
identify to which paper the files belong.  The “20050525_data_” prefix should be 
removed before running the Gauss program, or alternatively, the prefix should be added 
to the filename in the Gauss program. 
 
There are 6 input files that are loaded by the Gauss routine.  These are: 
 


- tranmi65: This file contains the transition matrix for males starting at age 65 who 
begin in the healthy state (i.e., receiving no care) 


o When loaded up, the rows correspond to annual ages 65 to 111 
o Column 1 is the age.  Columns 2 through 26 are the transition probabilities 
o Transitions are from state i to state j.  So column 2 is transition from state 


1 (no care) to state 1 (no care).  Column 3 is transition from state 1 (no 
care) to state 2 (home health care).  Etc. 


- tranfi65: This file contains the transition matrix for females starting at age 65 
who begin in the healthy state (i.e., receiving no care) 


 
- hcexp0mi65: This is the amount of unskilled home health care used by 


individuals, conditional on receiving home health care, by age, for males starting 
out healthy at 65.   


- hcexp0fi65: This is the amount of unskilled home health care used by individuals, 
conditional on receiving home health care, by age, for females starting out healthy 
at 65. 


- hcexp1mi65: This is the amount of skilled nursing home health care used by 
individuals, conditional on receiving home health care, by age, for males starting 
out healthy at 65. 


- hcexp1fi65: This is the amount of skilled nursing home health care used by 
individuals, conditional on receiving home health care, by age, for females 
starting out healthy at 65. 


 
Further documentation on these data can be found in the NBER Working Paper version 
of Brown and Finkelstein, “Supply or Demand: Why is the Market for Long-Term Care 
Insurance so Small?” (NBER WP 10782) and references therein. 






