Background: 

Lundbeck A/S is a European pharmaceutical company that sales products all over the Europe.  They want to forecast their Spain sales for the next 6 quarters to see if there is a  seasonal trend for a certain quarter where they will need to produce more inventory.

Objective: 

· To figure out if Spain sales revenue are seasonal or random depending on demand for a product. 

 Variables:

· Time – Quarterly data going back to first quarter of 1998

· Sales – Quarterly sale revenue  going back to 1998

Implementation and Analysis:

Create a forecast model in excel using Stat Pro and quarterly sales revenues for the past 4 years to determine if the sales for the next six quarters are subject to seasonality.

After creating a chart using seasonalized data there appears to be a very small correlation between sales and time of the year.
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Although the deseasonalized correlation between sales and time of year has risen, the correlation between the two are still very slight.  
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Result:

After using Stat Pro to deseasonalize the data and forecast the possible sales revenue for the next 6 quarters, it appears that sales are based upon the random demand of the product and does not fluctuate at a certain time of the year.
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Sales - historical figures

		Lundbeck A/S - Historical sales buildup (DKr MM)

				FY 1998		Qtr1 99		Qtr 2 99		H1:99		Qtr3 99		Qtr4 99		FY 1999		Qtr1 00		Qtr2 00		H1 00		Qtr3 00		Qtr4 00		FY 2000		Qtr1 01		Qtr2 01		H1 01		Qtr3 01		Qtr4 01		FY 2001		Qtr1 02		Qtr2 02		H1 02		Qtr3 02		Qtr4 02		FY 2002		Qtr1 03		Qtr2 03		H1 03

		Cipramil		1,939.4		575.5		605.5		1,181.0		608.6		781.9		2,571.5		778.4		840.1		1,618.5		855.1		981.3		3,454.9		1,093.3		1,166.2		2,259.5		1,161.7		1,117.8		4,539.0		1,380.6		1,375.0		2,755.6		1,196.2		1,235.4		5,187.2		1,144.7		1,199.4		2,344.1

		UK		127.2		50.9		61.8		112.7		66.6		115.7		295.0		95.7		105.8		201.5		136.8		115.2		453.5		182.7		159.9		342.6		128.7		95.4		566.7		229.9		180.9		410.8		177.8		175.5		764.1		115.1		103.7		218.8

		France		258.3		75.0		85.7		160.7		68.7		107.9		337.3		99.9		107.8		207.7		102.7		108.4		418.8		138.2		143.1		281.3		153.7		82.4		517.4		171.0		157.8		328.8		159.2		180.9		668.9		153.3		177.3		330.6

		Germany		113.3		31.3		36.2		67.5		42.7		45.2		155.4		47.8		52.7		100.5		51.4		57.8		209.7		57.6		67.9		125.5		66.0		69.7		261.2		84.3		54.3		138.6		31.8		37.5		207.9		30.1		31.9		62.0

		Italy		52.4		14.8		23.1		37.9		26.0		23.7		87.6		31.9		38.3		70.2		36.9		44.5		151.6		39.6		73.5		113.1		52.5		63.2		228.8		66.9		91.7		158.6		73.2		85.3		317.1		97.9		100.4		198.3

		Spain		60.4		22.2		23.8		46.0		24.8		30.4		101.2		31.6		34.7		66.3		31.8		36.4		134.5		39.4		41.3		80.7		57.5		58.8		197.0		65.5		66.8		132.3		63.3		70.3		265.9		64.4		73.6		138.0

		Canada				12.2		2.7		14.9		2.3		21.5		38.7		28.6		54.7		83.3		62.4		71.9		217.6		91.0		105.4		196.4		113.7		127.5		437.6		133.5		148.7		282.2		145.6		159.4		587.2		158.7		193.1		351.8

		Others		1,327.8		369.1		372.2		741.3		377.5		437.5		1,556.3		442.9		446.1		889.0		433.1		547.1		1,869.2		544.8		575.1		1,119.9		589.6		620.8		2,330.3		629.5		674.8		1,304.3		545.3		526.5		2,376.1		525.2		519.4		1,044.6

		Cipralex		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		0.2		11.6		11.8		20.1		45.9		77.8		78.1		117.2		195.3

		UK																																																				29.7		38.0		67.7

		France																																																				- 0		- 0		- 0

		Germany																																																				- 0		- 0		- 0

		Italy																																																				- 0		- 0		- 0

		Spain																																																				- 0		- 0		- 0

		Canada																																																				- 0		- 0		- 0

		Others																																																				48.4		79.2		127.6

		Income from Forest - Celexa		125.5		78.6		115.8		194.4		174.2		142.4		511.0		144.4		308.6		453.0		146.0		553.0		1,152.0		256.7		462.1		718.8		416.8		521.3		1,656.9		484.4		622.0		1,106.4		613.4		657.7		2,377.5		554.8		453.3		1,008.1

		Income from Forest - Lexapro																																		193.7		65.2		258.9		258.8		155.5		414.3		179.2		183.6		777.1		359.5		465.0		824.5

		Ebixa		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		8.8		20.0		28.8		29.1		48.4		77.5

		Antidepressant		229.0		53.9		76.8		130.7		56.9		67.2		254.8		68.3		60.8		129.1		77.6		39.5		246.2		55.4		57.5		112.9		61.3		68.4		242.6		63.1		71.4		134.5		60.7		72.4		267.6		49.3		61.5		110.8

		Antipsychotics		634.0		141.6		139.1		280.7		139.1		146.6		566.4		131.0		137.8		268.8		135.9		147.5		552.2		134.7		135.3		270.0		124.0		139.9		533.9		143.6		141.8		285.4		130.3		134.1		549.8		118.8		123.1		241.9

		Total		863.0		195.5		215.9		411.4		196.0		213.8		821.2		199.3		198.6		397.9		213.5		187.0		798.4		190.1		192.8		382.9		185.3		208.3		776.5		206.7		213.2		419.9		191.0		206.5		817.4		168.1		184.6		352.7

		Other		272.0		13.6		19.5		33.1		39.3		14.4		86.8		41.1		28.1		69.2		48.6		99.6		217.4		116.8		97.0		213.8		89.4		120.9		424.1		46.9		37.3		84.2		72.0		66.0		222.2		61.1		87.2		148.3

		TOTAL		3,199.9		863.2		956.7		1,819.9		1,018.1		1,152.5		3,990.5		1,163.2		1,375.4		2,538.6		1,263.2		1,820.9		5,622.7		1,656.9		1,918.1		3,575.0		2,046.9		2,033.6		7,655.5		2,377.6		2,414.6		4,792.2		2,280.7		2,415.1		9,488.0		2,395.4		2,555.1		4,950.5





Analysis

				Spain

		Qtr		Sales				Forecasting results for Sales								Date		Observation		SeasIndex		DeseasObs		DeseasFCast		DeseasError		Forecast		Error

		FY 1998		60.4												Q1		60.400		1.140		52.960

		Qtr1 99		22.2				Moving averages								Q2		22.200		0.956		23.214

		Qtr 2 99		23.8												Q3		23.800		1.063		22.390

		H1:99		46.0				Span		4						Q4		46.000		0.840		54.749

		Qtr3 99		24.8												Q1		24.800		1.140		21.745		38.328		-16.583		43.712		-18.912

		Qtr4 99		30.4				Estimation period								Q2		30.400		0.956		31.788		30.524		1.264		29.191		1.209

		FY 1999		101.2						Deseas		Actual				Q3		101.200		1.063		95.204		32.668		62.536		34.725		66.475

		Qtr1 00		31.6				MAE		37.8286		39.8655				Q4		31.600		0.840		37.610		50.871		-13.262		42.742		-11.142

		Qtr2 00		34.7				RMSE		52.5293		56.9486				Q1		34.700		1.140		30.426		46.587		-16.161		53.131		-18.431

		H1 00		66.3				MAPE		48.50%		48.50%				Q2		66.300		0.956		69.327		48.757		20.570		46.628		19.672

		Qtr3 00		31.8												Q3		31.800		1.063		29.916		58.142		-28.226		61.804		-30.004

		Qtr4 00		36.4												Q4		36.400		0.840		43.323		41.820		1.503		35.137		1.263

		FY 2000		134.5												Q1		134.500		1.140		117.933		43.248		74.685		49.323		85.177

		Qtr1 01		39.4												Q2		39.400		0.956		41.199		65.125		-23.926		62.281		-22.881

		Qtr2 01		41.3												Q3		41.300		1.063		38.853		58.093		-19.240		61.751		-20.451

		H1 01		80.7												Q4		80.700		0.840		96.048		60.327		35.721		50.687		30.013

		Qtr3 01		57.5												Q1		57.500		1.140		50.417		73.508		-23.091		83.835		-26.335

		Qtr4 01		58.8												Q2		58.800		0.956		61.485		56.629		4.856		54.156		4.644

		FY 2001		197.0												Q3		197.000		1.063		185.328		61.701		123.627		65.587		131.413

		Qtr1 02		65.5												Q4		65.500		0.840		77.957		98.319		-20.362		82.609		-17.109

		Qtr2 02		66.8												Q1		66.800		1.140		58.572		93.797		-35.225		106.973		-40.173

		H1 02		132.3												Q2		132.300		0.956		138.341		95.835		42.506		91.651		40.649

		Qtr3 02		63.3												Q3		63.300		1.063		59.549		115.049		-55.500		122.295		-58.995

		Qtr4 02		70.3												Q4		70.300		0.840		83.670		83.605		0.065		70.245		0.055

		FY 2002		265.9												Q1		265.900		1.140		233.147		85.033		148.114		96.979		168.921

		Qtr1 03		64.4												Q2		64.400		0.956		67.341		128.677		-61.336		123.058		-58.658

		Qtr2 03		73.6												Q3		73.588		1.063		69.228		110.927		-41.699		117.913		-44.325

																Q4				0.840				113.346				95.234

																Q1				1.140				120.766				137.731

																Q2				0.956				92.670				88.624

																Q3				1.063				99.003				105.238

																Q4				0.840				106.446				89.437

																Q1				1.140				104.721				119.432

		H1 03		138.0



The future forecasting period begins here (with results shown in red)
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Sales - historical figures

		Lundbeck A/S - Historical sales buildup (DKr MM)

				FY 1998		Qtr1 99		Qtr 2 99		H1:99		Qtr3 99		Qtr4 99		FY 1999		Qtr1 00		Qtr2 00		H1 00		Qtr3 00		Qtr4 00		FY 2000		Qtr1 01		Qtr2 01		H1 01		Qtr3 01		Qtr4 01		FY 2001		Qtr1 02		Qtr2 02		H1 02		Qtr3 02		Qtr4 02		FY 2002		Qtr1 03		Qtr2 03		H1 03

		Cipramil		1,939.4		575.5		605.5		1,181.0		608.6		781.9		2,571.5		778.4		840.1		1,618.5		855.1		981.3		3,454.9		1,093.3		1,166.2		2,259.5		1,161.7		1,117.8		4,539.0		1,380.6		1,375.0		2,755.6		1,196.2		1,235.4		5,187.2		1,144.7		1,199.4		2,344.1

		UK		127.2		50.9		61.8		112.7		66.6		115.7		295.0		95.7		105.8		201.5		136.8		115.2		453.5		182.7		159.9		342.6		128.7		95.4		566.7		229.9		180.9		410.8		177.8		175.5		764.1		115.1		103.7		218.8

		France		258.3		75.0		85.7		160.7		68.7		107.9		337.3		99.9		107.8		207.7		102.7		108.4		418.8		138.2		143.1		281.3		153.7		82.4		517.4		171.0		157.8		328.8		159.2		180.9		668.9		153.3		177.3		330.6

		Germany		113.3		31.3		36.2		67.5		42.7		45.2		155.4		47.8		52.7		100.5		51.4		57.8		209.7		57.6		67.9		125.5		66.0		69.7		261.2		84.3		54.3		138.6		31.8		37.5		207.9		30.1		31.9		62.0

		Italy		52.4		14.8		23.1		37.9		26.0		23.7		87.6		31.9		38.3		70.2		36.9		44.5		151.6		39.6		73.5		113.1		52.5		63.2		228.8		66.9		91.7		158.6		73.2		85.3		317.1		97.9		100.4		198.3

		Spain		60.4		22.2		23.8		46.0		24.8		30.4		101.2		31.6		34.7		66.3		31.8		36.4		134.5		39.4		41.3		80.7		57.5		58.8		197.0		65.5		66.8		132.3		63.3		70.3		265.9		64.4		73.6		138.0

		Canada				12.2		2.7		14.9		2.3		21.5		38.7		28.6		54.7		83.3		62.4		71.9		217.6		91.0		105.4		196.4		113.7		127.5		437.6		133.5		148.7		282.2		145.6		159.4		587.2		158.7		193.1		351.8

		Others		1,327.8		369.1		372.2		741.3		377.5		437.5		1,556.3		442.9		446.1		889.0		433.1		547.1		1,869.2		544.8		575.1		1,119.9		589.6		620.8		2,330.3		629.5		674.8		1,304.3		545.3		526.5		2,376.1		525.2		519.4		1,044.6

		Cipralex		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		0.2		11.6		11.8		20.1		45.9		77.8		78.1		117.2		195.3

		UK																																																				29.7		38.0		67.7

		France																																																				- 0		- 0		- 0

		Germany																																																				- 0		- 0		- 0

		Italy																																																				- 0		- 0		- 0

		Spain																																																				- 0		- 0		- 0

		Canada																																																				- 0		- 0		- 0

		Others																																																				48.4		79.2		127.6

		Income from Forest - Celexa		125.5		78.6		115.8		194.4		174.2		142.4		511.0		144.4		308.6		453.0		146.0		553.0		1,152.0		256.7		462.1		718.8		416.8		521.3		1,656.9		484.4		622.0		1,106.4		613.4		657.7		2,377.5		554.8		453.3		1,008.1

		Income from Forest - Lexapro																																		193.7		65.2		258.9		258.8		155.5		414.3		179.2		183.6		777.1		359.5		465.0		824.5

		Ebixa		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		8.8		20.0		28.8		29.1		48.4		77.5

		Antidepressant		229.0		53.9		76.8		130.7		56.9		67.2		254.8		68.3		60.8		129.1		77.6		39.5		246.2		55.4		57.5		112.9		61.3		68.4		242.6		63.1		71.4		134.5		60.7		72.4		267.6		49.3		61.5		110.8

		Antipsychotics		634.0		141.6		139.1		280.7		139.1		146.6		566.4		131.0		137.8		268.8		135.9		147.5		552.2		134.7		135.3		270.0		124.0		139.9		533.9		143.6		141.8		285.4		130.3		134.1		549.8		118.8		123.1		241.9

		Total		863.0		195.5		215.9		411.4		196.0		213.8		821.2		199.3		198.6		397.9		213.5		187.0		798.4		190.1		192.8		382.9		185.3		208.3		776.5		206.7		213.2		419.9		191.0		206.5		817.4		168.1		184.6		352.7

		Other		272.0		13.6		19.5		33.1		39.3		14.4		86.8		41.1		28.1		69.2		48.6		99.6		217.4		116.8		97.0		213.8		89.4		120.9		424.1		46.9		37.3		84.2		72.0		66.0		222.2		61.1		87.2		148.3

		TOTAL		3,199.9		863.2		956.7		1,819.9		1,018.1		1,152.5		3,990.5		1,163.2		1,375.4		2,538.6		1,263.2		1,820.9		5,622.7		1,656.9		1,918.1		3,575.0		2,046.9		2,033.6		7,655.5		2,377.6		2,414.6		4,792.2		2,280.7		2,415.1		9,488.0		2,395.4		2,555.1		4,950.5





Analysis

				Spain

		Qtr		Sales				Forecasting results for Sales								Date		Observation		SeasIndex		DeseasObs		DeseasFCast		DeseasError		Forecast		Error

		FY 1998		60.4												Q1		60.400		1.140		52.960

		Qtr1 99		22.2				Moving averages								Q2		22.200		0.956		23.214

		Qtr 2 99		23.8												Q3		23.800		1.063		22.390

		H1:99		46.0				Span		4						Q4		46.000		0.840		54.749

		Qtr3 99		24.8												Q1		24.800		1.140		21.745		38.328		-16.583		43.712		-18.912

		Qtr4 99		30.4				Estimation period								Q2		30.400		0.956		31.788		30.524		1.264		29.191		1.209

		FY 1999		101.2						Deseas		Actual				Q3		101.200		1.063		95.204		32.668		62.536		34.725		66.475

		Qtr1 00		31.6				MAE		37.8286		39.8655				Q4		31.600		0.840		37.610		50.871		-13.262		42.742		-11.142

		Qtr2 00		34.7				RMSE		52.5293		56.9486				Q1		34.700		1.140		30.426		46.587		-16.161		53.131		-18.431

		H1 00		66.3				MAPE		48.50%		48.50%				Q2		66.300		0.956		69.327		48.757		20.570		46.628		19.672

		Qtr3 00		31.8												Q3		31.800		1.063		29.916		58.142		-28.226		61.804		-30.004

		Qtr4 00		36.4												Q4		36.400		0.840		43.323		41.820		1.503		35.137		1.263

		FY 2000		134.5												Q1		134.500		1.140		117.933		43.248		74.685		49.323		85.177

		Qtr1 01		39.4												Q2		39.400		0.956		41.199		65.125		-23.926		62.281		-22.881

		Qtr2 01		41.3												Q3		41.300		1.063		38.853		58.093		-19.240		61.751		-20.451

		H1 01		80.7												Q4		80.700		0.840		96.048		60.327		35.721		50.687		30.013

		Qtr3 01		57.5												Q1		57.500		1.140		50.417		73.508		-23.091		83.835		-26.335

		Qtr4 01		58.8												Q2		58.800		0.956		61.485		56.629		4.856		54.156		4.644

		FY 2001		197.0												Q3		197.000		1.063		185.328		61.701		123.627		65.587		131.413

		Qtr1 02		65.5												Q4		65.500		0.840		77.957		98.319		-20.362		82.609		-17.109

		Qtr2 02		66.8												Q1		66.800		1.140		58.572		93.797		-35.225		106.973		-40.173

		H1 02		132.3												Q2		132.300		0.956		138.341		95.835		42.506		91.651		40.649

		Qtr3 02		63.3												Q3		63.300		1.063		59.549		115.049		-55.500		122.295		-58.995

		Qtr4 02		70.3												Q4		70.300		0.840		83.670		83.605		0.065		70.245		0.055

		FY 2002		265.9												Q1		265.900		1.140		233.147		85.033		148.114		96.979		168.921

		Qtr1 03		64.4												Q2		64.400		0.956		67.341		128.677		-61.336		123.058		-58.658

		Qtr2 03		73.6												Q3		73.588		1.063		69.228		110.927		-41.699		117.913		-44.325

																Q4				0.840				113.346				95.234

																Q1				1.140				120.766				137.731

																Q2				0.956				92.670				88.624

																Q3				1.063				99.003				105.238

																Q4				0.840				106.446				89.437

																Q1				1.140				104.721				119.432

		H1 03		138.0



The future forecasting period begins here (with results shown in red)
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