Solution


Solution (1)
(A)
 
 
To compute a time series consisting of 50 periods, we solve the recursive equation by substituting the values of x starting from t=0.
At t=0:
 
Substitute the value of  
·  
At t=1:
 
Substitute the value of  
·  
Similarly, we can generate a time series consisting of 50 periods. The below graph shows the trend of the computed time series. 

(B)
 
 
To compute a time series consisting of 50 periods, we solve the recursive equation by substituting the values of x starting from t=0.
At t=0:
 
Substitute the value of  
·  
At t=1:
 
Substitute the value of  
·  
Similarly, we can generate a time series consisting of 50 periods. The below graph shows the trend of the computed time series. 

(C)
 
 
To compute a time series consisting of 50 periods, we solve the recursive equation by substituting the values of x starting from t=0.
At t=0:
 
Substitute the value of  
·  
At t=1:
 
Substitute the value of  
·  
Similarly, we can generate a time series consisting of 50 periods. The below graph shows the trend of the computed time series. 


If this equation is interpreted as governing the behavior of a price of something over time, the value of represents the base price and this value can be used to calculate the real price (after adjusting inflation) in future. More than one initial value doesn’t make any sense in economics.


Solution (2)
(A)
 
 
To compute a time series consisting of 50 periods, we solve the recursive equation by substituting the values of x starting from t=0.
At t=0:
 
Substitute the value of  
·  

At t=1:
 
Substitute the value of  
·  
Similarly, we can generate a time series consisting of 50 periods. The below graph shows the trend of the computed time series. 


(B)
 
 
To compute a time series consisting of 50 periods, we solve the recursive equation by substituting the values of x starting from t=0.
At t=0:
 
Substitute the value of  
·  

At t=1:
 
Substitute the value of  
·  
Similarly, we can generate a time series consisting of 50 periods. The below graph shows the trend of the computed time series. 



Solution (3)
 
 
Case-1:  
To compute a time series consisting of 50 periods, we solve the recursive equation by substituting the values of x starting from t=0.

At t=0:
 
Substitute the value of  
·  
At t=1:
 
Substitute the value of  
·  
Similarly, we can generate a time series consisting of 50 periods. The below graph shows the trend of the computed time series. 


Case-2:  
To compute a time series consisting of 50 periods, we solve the recursive equation by substituting the values of x starting from t=0.
At t=0:
 
Substitute the value of  
·  
At t=1:
 
Substitute the value of  
·  
Similarly, we can generate a time series consisting of 50 periods. The below graph shows the trend of the computed time series. 


Case-3:  
To compute a time series consisting of 50 periods, we solve the recursive equation by substituting the values of x starting from t=0.
At t=0:
 
Substitute the value of  
·  
At t=1:
 
Substitute the value of  
·  
Similarly, we can generate a time series consisting of 50 periods. The below graph shows the trend of the computed time series. 



Solution (4)
(A)
 
 
To compute a time series consisting of 50 periods, we solve the recursive equation by substituting the values of x starting from t=0.
At t=0:
 
Substitute the value of  
·  
At t=1:
 
Substitute the value of  
·  
Similarly, we can generate a time series consisting of 50 periods. The below graph shows the trend of the computed time series. 


(B)
 
 
To compute a time series consisting of 50 periods, we solve the recursive equation by substituting the values of x starting from t=0.

At t=0:
 
Substitute the value of  
·  
At t=1:
 
Substitute the value of  
·  
Similarly, we can generate a time series consisting of 50 periods. The below graph shows the trend of the computed time series. 







Solution (5)
(A)
 
We define a backshift operator “L” by:
 
 
 
 
 
At steady state: 
 
 
 
 
It is a stable steady state.
(B)
 
We define a backshift operator “L” by:
 
 
 
 
 
At steady state: 
 
 
 
 
It is a stable steady state.
(C)
 
We define a backshift operator “L” by:
 
 
 
 
Either 
Or, 
· 
· 
(D)
 
We define a backshift operator “L” by:
 
 
 
 
 
It is a stable steady state.
(E)
 
We define a backshift operator “L” by:
 
 
 
 
 
It is a stable steady state.


Solution (6)
  
(A)
 and  
  
We define a backshift operator “L” by:
 
  
  
  
  
 
 
Replace 
 
Solve the root of the quadratic equation:
X1=1 and x2=0.2
 
Or,  
  and   
  and   
Hence, the steady state value of  is 0.2 and 1 and in both the cases, the steady state value if stable.
(B)
If  is a saving rate, then   or 20% saving at steady state does make sense in economics and   or 100% doesn’t make any sense. As, saving rate in the long run can’t be 100%, however, it can be 20% of the total income earned.





Solution (7)
(A)
 
 
Taking log on both the sides:
 
 
 Now, we can use the log approximation to calculate the growth rate if:
 
It is possible only when 
(B)(I)
 
 
True growth rate:
=
 
Approximated growth rate:
=
=
=69.31%


(B)(II)
 
 
True growth rate:
=
 
Approximated growth rate:
=
=
=9.53%

(B)(III)
 
 
True growth rate:
=
 
Approximated growth rate:
=
=
=1%


(C)(I)
Refer the attached excel.
To double the value of x, it takes in between 7 and 8 periods and to triple the value of x, it takes in between 11 and 12 periods.
(C)(II)




C)(III)
 0.0953*t _____________________(I)
To double the value of x:
 0.0953*t1 
 0.0953*t1 ____________________(II)
Substrate (II)-(I)
 0.0953*
 
Hence it takes 7.27 periods to double the value of x which is excel the same as calculated in the previous question.
To triple the value of x:
 0.0953*t1 
 0.0953*t1 ____________________(II)
Substrate (II)-(I)
 0.0953*
 
Hence it takes 11.53 periods to triple the value of x which is excel the same as calculated in the previous question.


[bookmark: _GoBack]
X0=0.6: xt vs t

xt	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	31	32	33	34	35	36	37	38	39	40	41	42	43	44	45	46	47	48	49	50	0.6	1.4	0.60000000000000009	1.4	0.60000000000000009	1.4	0.60000000000000009	1.4	0.60000000000000009	1.4	0.60000000000000009	1.4	0.60000000000000009	1.4	0.60000000000000009	1.4	0.60000000000000009	1.4	0.60000000000000009	1.4	0.60000000000000009	1.4	0.60000000000000009	1.4	0.60000000000000009	1.4	0.60000000000000009	1.4	0.60000000000000009	1.4	0.60000000000000009	1.4	0.60000000000000009	1.4	0.60000000000000009	1.4	0.60000000000000009	1.4	0.60000000000000009	1.4	0.60000000000000009	1.4	0.60000000000000009	1.4	0.60000000000000009	1.4	0.60000000000000009	1.4	0.60000000000000009	1.4	0.60000000000000009	t


Xt
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X0=5: xt vs t
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4(B): xt vs t
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7(c): ln(xt) vs t
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1(B): xt vs t
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xt	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	31	32	33	34	35	36	37	38	39	40	41	42	43	44	45	46	47	48	49	50	0.5	0	-1	-3	-7	-15	-31	-63	-127	-255	-511	-1023	-2047	-4095	-8191	-16383	-32767	-65535	-131071	-262143	-524287	-1048575	-2097151	-4194303	-8388607	-16777215	-33554431	-67108863	-134217727	-268435455	-536870911	-1073741823	-2147483647	-4294967295	-8589934591	-17179869183	-34359738367	-68719476735	-137438953471	-274877906943	-549755813887	-1099511627775	-2199023255551	-4398046511103	-8796093022207	-17592186044415	-35184372088831	-70368744177663	-140737488355327	-281474976710655	-562949953421311	t


Xt



2(a): xt vs t

xt	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	31	32	33	34	35	36	37	38	39	40	41	42	43	44	45	46	47	48	49	50	0.01	9.4999999999999998E-3	9.025E-3	8.5737499999999998E-3	8.1450624999999995E-3	7.7378093749999989E-3	7.3509189062499983E-3	6.9833729609374978E-3	6.6342043128906226E-3	6.302494097246091E-3	5.9873693923837863E-3	5.6880009227645969E-3	5.4036008766263667E-3	5.1334208327950479E-3	4.8767497911552955E-3	4.6329123015975303E-3	4.4012666865176535E-3	4.1812033521917711E-3	3.972143184582182E-3	3.7735360253530726E-3	3.5848592240854188E-3	3.4056162628811476E-3	3.2353354497370902E-3	3.0735686772502355E-3	2.9198902433877237E-3	2.7738957312183374E-3	2.6352009446574203E-3	2.5034408974245492E-3	2.3782688525533216E-3	2.2593554099256553E-3	2.1463876394293723E-3	2.0390682574579037E-3	1.9371148445850085E-3	1.8402591023557579E-3	1.7482461472379698E-3	1.6608338398760713E-3	1.5777921478822676E-3	1.4989025404881541E-3	1.4239574134637463E-3	1.3527595427905588E-3	1.2851215656510308E-3	1.2208654873684791E-3	1.1598222130000551E-3	1.1018311023500522E-3	1.0467395472325495E-3	9.9440256987092207E-4	9.4468244137737591E-4	8.9744831930850706E-4	8.5257590334308171E-4	8.0994710817592762E-4	7.6944975276713125E-4	t


Xt



2(B): xt vs t

xt	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	31	32	33	34	35	36	37	38	39	40	41	42	43	44	45	46	47	48	49	50	0.01	1.2E-2	1.44E-2	1.728E-2	2.0736000000000001E-2	2.4883200000000001E-2	2.9859839999999999E-2	3.5831808E-2	4.2998169599999997E-2	5.1597803519999992E-2	6.1917364223999988E-2	7.4300837068799988E-2	8.916100448255998E-2	0.10699320537907198	0.12839184645488635	0.15407021574586363	0.18488425889503635	0.2218611106740436	0.26623333280885231	0.31947999937062277	0.3833759992447473	0.46005119909369674	0.55206143891243609	0.66247372669492333	0.79496847203390797	0.95396216644068954	1.1447545997288273	1.3737055196745926	1.6484466236095112	1.9781359483314134	2.3737631379976958	2.8485157655972349	3.4182189187166818	4.1018627024600178	4.9222352429520209	5.9066822915424249	7.0880187498509093	8.5056224998210901	10.206746999785308	12.248096399742369	14.697715679690843	17.637258815629011	21.164710578754811	25.397652694505773	30.477183233406926	36.572619880088311	43.887143856105972	52.664572627327168	63.197487152792597	75.836984583351111	91.004381500021324	t


Xt



