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Union Efectric Company
Case No, GR-2019-0077

| Fede.i'a!. Reserve Discount Rate Changes and Federal Reserve Funds Rate Changes

Federal Reserve Federal Reserve

Federal Reserve Federal Reserve

Date Discount Rate Funds Rate Date Discount Rate Funds Rate
0713190 8.00% 08127101 3.25% 3.75%
10/29/90 7.75% 08/21/01 3.00% 3.50%
1113/90 7.50% 09/17/01 2.50% 3.00%
12/07/80 7.25% 10/02/01% 2.00% 2.50%
12M18/90 7.00% 11/06/01 1.50% 2.00%
12/19/30 8.50% 1211101 1.25% 1.75%
01/09/91 B6.75% 11/06/02 0.75% 1.25%
02/01/91 6.00% 6.25% 01/09/03 2.25% * 1.25%
03/08/91 6.00% 06/25/03 2.00% 1.00%
04/30/91 5.50% 5.75% 06/30/04 2.25% 1.25%
08/06/91 5.50% 08/10/04 2.50% 1.50%
09/13/91 5.00% 5.25% 09/21/04 2.75% 1.75%
10/31/91 5.00% 11/10/04 3.00% 2.00%
11/06/91 4.50% 4.75% 12/14/04 3.25% 2.25%
12/06/91 4.50% 02/02/05 3.50% 2.50%
12/20/91 3.50% 4.00% 03/22/05 3.75% 2.75%
04/09/32 3.75% 05/03/05 4.00% 3.00%
Q7/02/92 3.00% 3.25% 06/30/05 4.25% 3.25%
09/04/92 3.00% 08/08/05 4.50% 3.50%
01/01/93 09/20/05 4,75% 3.75%
12/31/93  No Changes No Changes 11/01/05 5.00% 4.00%
02/04/94 3.25% 12/13/05 5.25% 4.25%
03/22/94 3.50% 01/31/06 5.50% 4,50%
Q4/18/24 3.75% 03728106 5.75% 4.75%
05/17/94 3.50% 4.25% 05/M10/06 6.00% 5.00%
08/16/94 4.00% 4.75% 06/28/06 6.25% 5.25%
11/15/94 4.75% 5.50% 08117107 575% 5.25%
02/01/95 5.25% 6.00% 09/18/07 . 5.25% 4.75%
07/06/95 5.75% 10/31/07 5.00% 4.50%
12/19/95 5.50% 1211107 4.75% 4,25%
01/31/96 5.00% 5.25% 01/22/08 4,00% 3.50%
03/25/97 5.50% 01/30/08 3.50% 3.00%
12M12/97 5.00% 03/16/08 3.25%

01/09/98 5.00% 03/18/08 2.50% 2.25%
03/06/98 5.00% 04/30/08 2.25% 2.00%
09/29/98 5.25% 10/08/08 1.75% 1.50%
10/15/98 4.75% 5.00% 10/28/08 1.25% 1.00%
1117198 4.50% 4.75% 12/16/08 0.50% 0% - .25%
06/30/99 4.50% 5.00% 02/1810 0.75%

08/24/99 4.75% 5.25% 12117115 1.00% .25% - .50%
11/16/99 5.00% 5.50% 12/M15/16 1.25% 50% - .75%
02/02/0G 5.25% 5.75% 03/1617 1.50% 75% - 1.00%
03/21/00 5.50% 6.00% 06/15M17 1.75% 1.00% - 1.25%
05/19/00 6.00% 6.50% 1212117 2.00% 1.25% - 1.50%
01/03/01 5.75% 6.00% 03/2118 2.25% 1.50% - 1.75%
01/04/01 5.50% 6.00% 06/14/18 2.50% 1.75% - 2.00%
01/31/01 5.00% 5.50% 09/2718 2.75% 2.00% - 2.25%
03/20/01 4.50% 5.00% 12/20/18 3.00% 2.00% - 2.50%
04/18/01 4.00% 4.50%

05/15/01 3.50% 4.00%

*Revised discount window program begins. Reflects rale on primary credit. This revised discount window policy results in
incomparabliity of (he discount rates after January 9, 2003 to discount rates before January 9, 2003.

Source: Federal Raserve Discount rate https:iwww. frbdiscountwindow. org/Pages/Discoynt-Rates/Historical-Discount-Rates.aspx
hitps:/fired.stlovisfed.org/series/FEDFUNDS

Federal Reserve Funds raie
Note: Interest rales as of December 31 for each year are underlined.

Schedule JS§-21



Union Electric Company
Case No. GR-2019-0077

Federal Reserve Discount Rates and Federal Funds Rates
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Uniox Electric Company

Consumer Price Index (GPI} Rate of Inflation  C#%¢ No. GR-2013-0077
MofYear Rate (%) MofYear Rate (%) MofYear Rate (%) MofYear Rate (%) Mo/Year Rate {%)

Jan 1988 440  Jan 1994 250  Jan 2000 270 Jan 2006 4.00 Jan 2012 2.90
Feb 3.90 Feb 2.50 Feb 3.20 Feb 3.60 Feb 2.90
Mar 3.80 Mar 2.50 Mar 370 Mar 340 Mar 2,70
Apr 400  Apr 240  Apr 3.00 Apr 3.50 Apr 2,30
May 400  May 230 May 3.20 May 420 May 1.70
Jun 4.00 Jun 250  Jun 370  June 4,30  Jun 1.70
Juf 410 Jul 290 Jul 370 July 4,40  Jul 1.40
Aug 410 Aug 3.00 Aug 340  Aug 3.80 Aug 1.70
Sep 4.20 Sep 260  Sep 350 Sep 210 Sep 2.00
Oct 4.30 Cct 270 Cct 3.40 Qct 1,30 Oct 220
Nov 4,20 Nov 2.70 Hov 3.40  HNov 2.00 Nov 1.80
Dec 4.40 Dec 280 Dec 3.40 Dec 2.5¢ Dec 1.70
Jan 1989 4,50  Jan 1995 290  Jan 2001 3.70  Jan 2007 2.1¢  Jan 2013 1.60
Feb 4.60 Feb 2,90 Feb 3.50 Feb 240 Feb 2.00
Mar 4,90 Mar 3,10 Mar 280 Mar 2.80 Mar " 1.50
Apr 500  Apr 240  Apr 3.30  Apr 260 Apr 110
May 530 May 3.20 May 360 May 270 May 1.40
Jun 5.20 Jun 3.00  Jun 320  Jun 270 Jun 1.80
Jul 510 Jul 280  Jul 2,70 Jul 240  Jul 2.00
Aug 460  Aug 260 Aug 270 Aug 200 Aug 1.50°
Sep 4.40 Sep 2.50 Sep 260 Sep 280 Sept 1.20
Oct 4.60 Oct 280 O 210 Oct 3.80 Qct 1.00
Nov 4.70 Nov 2.60 Nav 1.80  Nov 430 Nov 1.20
Dec 4.60 Dec 250 Dec 1.60 Dec 410 Dec 1.50
Jan 1990 5.20 Jan 1986 270 Jan 2002 1.10 Jan 2008 4.30 Jan 2015 -0.10
Feb 5.30 Feb 270 Feb 1.10 Feb 4,00 Feb 0.00
Mar 5.20 Mar 2,80  Mar 1,50  Mar 4.00 Mar -0.10
Apr 470  Apr 2980  Apr 1.60  Apr 3.90 Apr -0.20
May 4.40 May 290  May 1,20 May 4.20 May 0.00
Jun 470  Jun 280  Jun 110 Jun 500 Jun 0.10
Jul 4.80 Jut 300 Jd 1.50  Jul 5.60 Jut 0.20
Aug 5.80 Aug 280  Aug 1.80 Aug 540 Aug 0.20
Sep 620 Sep 300  Sep 150 Sep 490 Sep 0.00
Oct 6.30 Oct 300 QOad 200 O 370 Oct 0,20
Nov 6,30 Mov 3,30 Nov 220 Nov 110  Nov 0.50
Dec 8.10 Dec 3.30 Dec 2,40 Dec 0.10 Dec Q.70
Jan 1991 570  Jan 1997 3.00  Jan 2003 260 Jan 2009 0.00 Jan 2016 1.40
Feb 530 Feb 3.00 Feb 3.00 Feb 0.20 Feb 1.00
Mar 4.90 Mar 2.80 Mar 3.00 Mer -0.40  Mar 0.90
Apr 490  Apr 250  Apr 220  Apr -0.70  Apr 1.10
May 5.00 May 220 May 2,10 May -1.28 May 1.00
Jun 4,70 Jun 230 Jun 2,10 Jun -1.40  Jun 1.00
Jul 4.40 Jul 220 Jdl 210 Jul -2.10  Jul 0.80
Aug 3.80 Aug 2,20 Aug 220 Aug -1.50 Aug 110
Sep 3.40 Sep 220  Sep 230 Sep -1.30 Sep 1.50
Oct 2.90 Oct 240 O 200 Oct -0.20 Oct 1.60
Nowv 3.00 Nov 1.80 Nov .80 Nov .80 Nov 1.70
Dec 3.10 Dec 1.70 Dec t,90 Dec 270 Dec 2.10
Jan 1892 280  Jan 1998 1.60  Jan 2004 1.80 Jan 2010 2.80 Jan 2017 2.50
Feb 2.80 Feb 140 Feb 1,70 Feb 2,40 Feb 270
Mar 3.20 Mar 140  Mar 170  Mar 2,30 Mar 2.40
Apr 320  Apr 140  Apr 230 Apiil 220 Apr 2.20
May 3.00 May 1.70 May 3.10 May 200 May - 1.80
Jun 3.10 Jun 1.70 Jun 330  Jun 140 Jdun 1.60
Jul 3.20 Jut 170 Jut 3.00  Jul 120 Jul 1.70
Aug 310 Aug 1,60  Aug 270 Aug 110  Aug 1.80
Sep 3.00 Sep 1.50  Sep 2.50 Sep 1.10  Sep 220
Cet 320 Ot 1.50 Qo 3.30 Cct 1.20 Oct 2.00
Nov 3.00 Nov 1.50 Nov 3.50 Nov 110 Nov 2.20
Dec 290 Dec 1.60 Dec 3.30 Dec 1.5¢ Dec 2.10
Jan 1883 3.3¢ Jan 1999 170  Jan 2005 3.00 Jan 2011 1.60 Jan 2018 210
Feb 3.20 Feb 160 Feb 3.00 Feb 2.1¢  Feb 2.20
Mar 310 Mar 1.70 Mar 3.10  Mar 270 Mar 240
Apr 3.20 Apr 230 Apr 3.50 Apr 3.20  Apr 2.50
May 3.20 May 210 May 2,80 May 3.60 May 2,20
Jun 3.00 Jun 200 Jun 2.50 Jun 3.60 Jun 2.30
Jul 280  Jul 240 Jul 320 Jul 3.60  Jut 2.40
Aug 280  Aug 230  Aug 3.60 Aug 3.80 Aug 2.20
Sep 2.70 Sep 260  Sep 470 Sep 390 Sep 220
Oct 2.80 Oct 260  Qct 4,30 Oct 3.50 Qo 2.10
Nov 2,70 Nav 2.60 Nov 3.50 Nov 3.40 Nov 2.20
Dec 2.70 Dec 270 Dec 340 Dec 3.00 Dec 2.20

Jan 2019 2,20

Feb 210

Mar 229

Source: U.S. Dept of Labor, Bursau of Labor Statistics, Consumer Price [ndex - All Urban Consumers,
Change for 12-Month Peried, Bureau of Labor Statistics,
http-iAvww bls govischedule/archivesicpi nrhtm
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Case No. GR-2019-0077
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Union Electric Company
Case No. GR-2019-0077

Average Yields of Different Treasury Securities and Average Spreads Between Yields
Note: S8haded Date Ranges Correspond to U.S. Recessions
Underlined Spreads Correspond to Inverted Yield Curves

Date 2YR SYR 10YR 30YR 2/5 Spread 210 Spread 2/30 Spread 510 Spread 5/30 Spread 10/30 Spread
Jan-90 809 8.12 821 826 0.03 0.12 0.17 0.09 0.14 0.05
Feb-80 8.37 842 847 850 0.05 0.10 0.13 0.05 0.08 0.03
Mar-90 B8B83 860 858 856  -0.03 =0.04 -0.06" =0.01 -0.04 -0.03
Apr-90 872 877 879 876 0.04 0.08 0.03 0.02 -0.01 -0.03
May-90 864 874 876 873 0.08 0.12 0.09 0.02 0.00 -0.03
Jun-80 8.35

0.13
031

816

Jul-g1  6.92
Aug-91 643
Sep-91 6.18

Oct-91  5.91
Nov-21 5.56
Dec-91 5.03
Jan-92 4,96
Feb-92 5.21
Mar-92 5.69
Apr-92 534
May-92 5.23
Jun92 505

Jul-92  4.38
Aug-92 419
Sep-82 3.89

Schedule JS-4-1



Average Yields of Different Treasury Securities and Average Spreads Between Yields
Note: Shaded Date Ranges Correspond to U.S. Recessions
Underlined Spreads Correspond to Inverted Yield Curves

Union Electric Company
Case No. GR-2019-0077

Date 2YR 5YR 10YR 30YR 2/5 Spread 2/10Q Spread 2/30 Spread 5/10 Spread 5/30 Spread 10/30 Spread

Oct-92 408 5860 659 753 1.52 2.51 345 0.99 1.93 0.94
Nov-92 4.58 6.04 6.87 7.81 1.46 2.29 3.03 0.84 1.57 0.73
Dec-92 4.67 608 677 744 1.40 210 2.76 0.69 1.36 0.67
Jan-93 439 583 660 7.34 1.44 2.21 2.85 0.77 1.51 0.74
Feb-93 410 543 6.26 7.09 1.33 2.16 2.99 C.83 1.66 0.83
Mar-93 385 519 598 6.82 1.25 2.03 2.87 0.78 1.63 0.85
Apr-93 384 513 597 6.85 1.30 213 3.02 0.84 1.72 0.88
May-83 398 520 6.04 692 1.22 2.06 2.94 0.84 1.72 0.88
Jun93 416 522 598 6.81 1.05 1.80 2.64 0.75 1.59 0.84

Jul-93 4.07 509 581 663 1.02 173 2.55 0.71 1.53 0.82
Aug-93 400 503 568 832 1.02 1.68 2,32 0.65 1.30 0.85
Sep-93 3.85 473 536 6.00 0.89 1.51 2.15 0.63 1.26 0.64
Oct-93 3.87 471 533 594 0.83 1.46 2.08 0.63 1.23 0.61
Nov-93 4.16 506 572 B.21 0.91 1.57 2.05 0.66 1.15 0.48
Dec-93 4.21 515 577 6.25 0.93 1.56 2.04 . 0.63 1.1 0.48
Jan-94 4.14 509 575 6.2% 0.95 1.61 2.15 0.66 1.20 0.54
Feb-94 447 540 597 649 0.92 1.50 2.02 0.58 1.10 0.52
Mar-84 5.00 5984 6.48 B.91 0.95 1.49 1.91 0.54 0.97 0.42
Apr-94 555 6.52 697 727 0.97 1.42 1.72 0.45 0.74 0.30
May-94 597 678 7.18 7.41 0.81 1.22 1.44 0.40 0.63 0.23
Jun-84 5893 870 710 740 0.76 1.17 1.46 0.41 0.70 0.29

Jul-24 813 891 730 7.58 0.78 1.17 1.45 0.39 0.67 0.28
Aug-94 6.186 688 724 749 0.70 1.06 1.31 0.36 0.61 0.25
Sep-94 639 7.08 748 771 0.69 1.08 1.32 0.37 0.63 0.26
Oct-94 B.73 740 7.74 794 0.67 1.02 1.21 0.34 0.53 0.19
Nov-894 716 772 7.96 8.08 0.57 0.81 0.93 0.24 0.36 0.13
Dec-94 759 7.78 7.81 7.87 0.19 0.22 0.28 0.04 010 0.06
Jan95 7.51 776 7.78 7.85 0.25 0.27 0.34 0.02 0.08 0.07
Feb-95 711 737 747 7.61 0.25 0.36 0.50 0.10 0.25 0.14
Mar-95 6.78 7.05 7.20 745 0.27 0.43 0.67 0.16 0.40 0.24
Apr-95 B.57 686 V.06 7.38 0.29 0.49 0.79 0.20 0.50 0.30
May-25 B.17 641 663 685 0.24 0.46 0.78 0.22 0.54 0.32
Jun-85 572 583 6.17 8657 0.21 0.45 0.86 0.24 0.64 0.41
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Average Yields of Different Treasury Securities and Average Spreads Between Yields
Note: Shaded Date Ranges Correspond to U.S. Recessions
Underlined Spreads Correspond to Inverted Yield Curves

Union Electric Company
Case No. GR-2019-0077

Date 2YR 5YR 10YR 30YR 2/5 Spread 2/10 Spread 2/30 Spread 5/10 Spread 5/30 Spread 10/30 Spread
Jul-gs 578 B.01 828 6B.72 0.23 0.50 0.94 0.27 0.71 0.44
Aug-95 598 624 649 686 0.26 0.51 0.88 0.24 0.62 0.37
Sep-85 581 600 620 6855 0.20 0.39 0.74 0.20 0.55 0.35
Oct-95 570 586 6.04 637 0.17 0.35 0.68 0.18 0.51 0.33
Nov-85 548 569 593 626 0.22 0.45 0.78 0.24 0.57 0.33
Decg@5 532 551 571 5.08 0.19 0.39 0.74 0.20 0.55 0.35
Jan-96 511 536 565 6.05 0.25 0.54 0.94 0.29 0.69 0.40
Feb-86 5.03 538 581 8524 0.35 0.78 1.22 0.43 0.86 0.44
Mar-96 586 597 6.27 B.80 0.31 0.61 0.04 0.30 0.84 0.34
Apr-96 . 5968 630 651 879 0.34 0.55 0.84 0.21 0.49 0.28 -
May-86 6.10 648 6.74 693 0.39 0.64 0.83 0.25 0.44 0.19
Jun-86 630 669 691 7.06 0.39 0.62 0.76 0.22 0.37 0.15
Jul-96 6.27 664 6.87 7.03 0.37 0.60 0.76 0.23 0.40 0.17
Aug-96 6.03 639 664 884 0.38 0.61 0.81 0.25 0.45 0.21
Sep-96 6.23 6860 683 7.03 0.36 0.60 0.79 0.23 0.43 0.19
Oct-96 591 6.27 653 6.81 0.36 0.62 0.90 0.26 0.54 0.28
Nov96 570 597 620 648 0.27 0.50 0.78 0.23 0.51 0.28
Dec-96 578 6.07 86.30 8.55 0.29 0.52 0.77 0.23 0.48 0.25
Jan-97 6.01 6.33 658 &83 0.33 0.57 0.82 0.25 0.49 0.25
Feb-97 5980 620 642 669 0.30 0.52 0.79 0.22 0.49 0.27
Mar-87 6.22 654 669 693 0.32 0.47 0.71 0.16 0.40 0.24
Apr97 645 8676 6.89 7.09 0.31 0.44 0.64 0.13 0.33 0.21
May-97 628 6.57 6.71 694 0.29 0.43 0.66 0.14 0.37 0.22
Jun-97 6.09 6.38 648 877 0.28 0.40 0.68 0.12 0.40 0.28
Ju-87 589 6.12 622 8651 0.23 0.33 0.62 0.10 0.39 0.29
Aug-97 594 6.16 630 6.58 0.22 0.36 0.64 0.14 0.42 0.28
Sep97 588 6.11 621 650 0.22 0.33 0.61 0.10 0.39 0.29
Oct-97 577 593 603 6.33 0.16 0.26 0.55 C.10 0.40 0.30
Nov-97 571 580 588 6.11 0.09 0.16 0.40 0.07 0.31 0.23
Dec-97 572 577 581 599 0.06 0.09 0.28 0.04 0.22 0.18
Jan-98 536 542 554 581 0.06 0.19 0.45 0.13 0.40 0.27
Feb-98 542 549 557 5.89 0.07 0.16 0.47 0.08 0.40 0.32
Mar-98 556 561 565 5095 0.05 0.09 0.39 0.04 0.34 0.30.
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Average Yields of Different Treasury Securities and Average Spreads Between Yields
Note: Shaded Date Ranges Correspond to U.S. Recessions
Underlined Spreads Correspond to inverted Yield Curves

Union Electric Company
Case No. GR-2019-0077

Date 2YR 5YR 10YR 30YR 2/5 Spread 2/10 Spread 2/30 Spread 5/10 Spread 5/30 Spread 10/30 Spread
Apr-98 556 561 564 592 0.05 0.07 0.36 0.03 0.31 0.29
May-98 559 563 565 593 0.03 0.06 0.33 0.02 0.30 0.27
Jun-98 552 552 550 570 0.00 -0.02 0.18 -0.03 0.18 0.21

Jul-98 5468 546 546 568 0.00 0.00 0.22 0.00 0.22 0.22
Aug-98 527 527 534 554 0.01 0.07 0.27 0.07 0.27 0.20
Sep-98 467 462 481 520 -0.04 0.14 0.54 0.18 0.58 0.40
Oct-98 4.09 4,18 4.53 501 0.09 0.44 0.92 0.35 0.83 0.48
Nov-88 454 454 483 525 0.00 0.29 0.71 0.29 0.71 0.42
Dec-98 451 445 4865 506 -0.06 0.14 0.55 0.19 0.61 0.41
Jan-99 462 460 472 516 -0.01 0.11 0.54 0.12 0.56 0.44
Feb-89 4.88 491 500 537 0.04 0.12 0.49 0.08 0.45 0.37
Mar-989 505 514 523 558 0.09 0.18 0.53 0.08 0.44 0.35
Apr-98 498 508 518 5.55 0.10 0.21 0.57 0.11 0.47 0.36
May-99 525 544 554 581 0.18 0.29 0.55 0.10 0.37 0.27
Jun-99 562 581 590 6.04 0.19 0.28 0.42 0.09 0.23 0.14

Jul-98 555 568 579 598 0.12 0.24 0.43 0.11 0.30 0.1¢
Aug-99 5868 584 594 6.07 0.16 0.26 0.39 0.10 0.23 0.13
Sep-98 5866 5.80 592 6.07 0.14 0.25 0.41 0.11 0.27 0.16
Oct-88 5886 6.03 611 8.28 0.17 0.25 0.40 0.08 0.23 0.15
Nov-89 588 587 603 6.15 0.11 0.17 0.28 0.06 0.18 0.11
Dec-99 6.10 6.19 8628 6.35 0.08 0.17 0.25 0.08 0.17 0.08
Jan-00 6.44 858 6.66 663 0.14 0.22 0.19 0.08 0.05 -0.04
Feb-00 6.81 6.68 86.52 6.23 0.07 -0.09 -0.38 -0.16 -0.45 -0.29
Mar-00 6.53 B6.50 626 6.05 -0.02 -0.27 -0.47 0.25 -0.45 =0.20
Apr-00 640 626 599 585 -0.14 0.41 -0.56 =0.27 -0.42 014
May-00 681 669 644 6.15 012 -0.37 -0.66 -0.25 -0.54 -0.29
Jun-00 648 630 610 593 -0.18 -0.38 -0.56 -0.20 -0.37 0.17

Jul-00 B8.34 618 605 585 -0.16 -0.29 -0.49 -0.13 -0.33 0.20
Aug-00 623 6.06 583 572 017 -0.40 =0.51 -0.23 -0.34 =0.11
Sep-00 6.08 593 580 583 -0.15 -0.28 -0.26 -0.14 -0.11 0.03
Oct-00 591 578 574 580 -0.13 017 =0.11 -0.04 0.02 0.08
Nov-0O 588 570 572 578 -0.18 ~0.16 0.10 0.02 0.08 0.06
Dec-00 535 517 524 549 -0.18 0.11 14 0.07 0.32 0.25

Schedule JS-4-1



Union Electric Company
Case No. GR-2019-0077

Average Yields of Different Treasury Securities and Average Spreads Between Yields
Note: Shaded Date Ranges Correspond to U.S. Recessions
Underlined Spreads Correspond to Inverted Yield Curves

Date 2YR SYR 10YR 30YR 2/5 Spread 2/10 Spread 2/30 Spread 5/10 Spread 5/30 Spread 10/30 Spread

Jan-01 476 4.86 516 554 0.10 0.40 0.78 0.30 0.68 0.38
4.89

6

Dec-01
Jan-02
Feb-02

Mar-02 356 4.74 528 0 1.18 1.73 0.55
Apr-02 342 465 521 o 1.22 1.79 0.56
May-02 3.26 449 516 0 1.23 1.90 0.67
Jun-02 298 4.1 4.93 0 1.19 1.83 0.74

Jul-02 256 381 465 0 1.25 2.10 0.85
Aug-02 213 328 426 0 1.18 212 0.86
Sep-02 200 2984 3.87 0 0.93 1.87 0.93
Oct-02 191 295 394 0 1.03 2.03 1.00
Nov-02 1.92 3.05 4.05 0 1.13 2.13 0.99
Dec-02 184 3.03 4.03 0 1.20 2.20 1.00
Jan-03  1.74 3,05 4.05 0 1.31 2.31 1.00
Feb-03 1.63 290 3.90 0 1.27 227 1.00
Mar-03 1.57 278 381 0 1.21 2.23 1.02
Apr-03 182 293 3.96 0 1.31 2.34 1.03
May-03 142 252 3.57 0 1.10 2.15 1.05
Jun-03  1.23 227 3.33 0 1.04 211 1.07

Jul-03 147 287 3.98 0 1.40 2.50 1.10
Aug-03 1.86 3.37 445 0 1.51 2.58 1.08
Sep-03 1.71 318 427 0 1.48 2.57 1.09

Schedule JS-4-1



Average Yields of Different Treasury Securities and Average Spreads Between Yields
Note: Shaded Date Ranges Correspond to U.S. Recessions
Underlined Spreads Correspond to Inverted Yield Curves

Union Electric Company
Case No. GR-2019-0077

Date 2YR 5YR 10YR 30YR 2/5 Spread 2/10 Spread 2/30 Spread 5/10 Spread 5/30 Spread 10/30 Spread
OQct-03 175 319 4.29 0 1.44 2.54 1.10
Nov-03 1.93 3.29 4.30 0 1.36 2.37 1.01
Dec-03 1.91 3.27 427 0 1.38 2.36 1.00
Jan-04 176 312 4.15 0 1.36 2.39 1.03
Feb-04 174 3.07 4.08 0 1.33 2.34 1.02
Mar-04 158 279 3.83 0 1.21 225 1.04
Apr-04 207 339 4.35 0 1.32 2.28 0.98
May-04 253 385 472 0 1.32 2.18 0.87
Jun-D4 278 393 4.73 0 1.17 1.97 0.80
Jul-04 284 369 4.50 0 1.05 1.86 0.81
Aug-04 251 347 428 0 0.97 1,77 0.81
Sep-04 253 3.36 413 0 0.83 1.80 0.77
Oct-04 258 335 4.10 0 0.76 1.51 0.75
Nov-04 285 353 419 0 0.67 1.34 0.67
Dec-04 3.01 380 423 0 0.59 1.22 0.63
Jan-05 3.22 371 422 0 0.48 1.00 0.51
Feb-05 3.38 377 4.17 0 0.38 0.78 0.40
Mar-05 373 4.17 4.50 0 0.44 0.77 0.33
Apr-05 385 4.00 434 0 0.34 0.69 0.34
May-05 364 385 4.14 0 0.21 0.50 0.29
Jun-05 364 377 4.00 0 0.13 0.36 0.23
Jul-05 3.87 398 4.18 0 0.11 0.31 0.20
Aug-05 4.04 412 428 0 0.08 0.22 0.14
Sep-05 395 4.01 420 0 0.06 0.25 0.18
Oct-05 427 433 448 0 0.06 0.19 0.14
Nov-05 442 445 454 0 0.04 0.12 0.08
Dec-05 440 439 447 0 -0.01 0.06 0.07
Jan-06 440 435 442 0 -0.05 0.02 0.07
Feb-08 4.87 457 457 454 D10 -0.10 -0.13 0.00 -0.04 -0.03
Mar-06 4.73 472 472 473 -0.02 -0.01 0.00 0.01 0.02 0.01
Apr-06 489 490 499 508 0.01 0.10 0.17 0.09 0.18 0.07
May-06 497 5.00 511 520 0.03 0.14 0.23 0.11 0.20 0.09
Jun-06 512 507 511 515 -0.05 -0.02 0.03 0.04 0.09 0.05

Schedule JS-4-1



Union Electric Company
Case No. GR-2019-0077

Average Yields of Different Treasury Securities and Average Spreads Between Yields
Note: Shaded Date Ranges Correspond to U.S. Recessions
Underlined Spreads Correspond fo Inverted Yield Curves

Date 2YR 5YR 10YR 30YR 2/5 Spread 2/10 Spread 2/30 Spread 5/10 Spread 5/30 Spread 10/30 Spread
Ju-06 512 504 500 513 -0.08 -0.03 0.02 0.05 0.09 0.05
Aug-068 4.90 4.82 488 500 -0.08 0.03 0.09 0.05 0.17 0.12
Sep-06 4.77 487 472 485 040 -0.05 0.08 0.05 0.18 0.13
Oct-06 4.80 469 473 485 -0.11 -0.07 0.06 0.04 0.17 013
Nov-06 4.74 458 460 469 016 015 -0.05 0.01 0.10 0.09
Dec-06 4.67 453 456 468 -0.14 011 0.01 0.03 0.15 0.12
Jan-07 488 475 476 485 042 0.12 -0.02 0.01 0.10 0.09
Feb-07 4.85 471 472 482 0.4 0413 -0.03 0.01 0.11 0.10
Mar-07 4.57 448 456 472 -0.09 -0.01 0.15 0.08 0.24 0.16
Apr-07 487 459 469 487 -0.07 0.03 0.20 0.10 0.27 0.17
May-07 477 467 475 490 -0.10 -0.02 0.14 0.08 0.23 0.16
Jun-07 498 503 510 520  0.05 0.12 0.22 0.08 0.18 0.10
Jul-07 482 488 500 511  0.07 0.19 0.29 0.12 0.22 0.10
Aug-07 431 443 467 493 012 0.36 0.62 0.24 0.50 0.26
Sep-07 4.01 420 452 479 019 0.51 0.78 0.32 0.59 0.27
Oct-07 3.97 420 4.53 477 023 0.56 0.81 0.33 0.58

)7 3.34 367 415 4. 33 0.85
3 .37 0.8 :

Schedule JS-4-1



Union Electric Company
Case No. GR-2019-0077

Average Yields of Different Treasury Securities and Average Spreads Between Yields
Note: Shaded Date Ranges Correspond to 1.8, Recessions
Underlined Spreads Correspond to Inverted Yield Curves

Date 2YR 5YR 10YR 30YR 2/5 Spread 2!10 Spread 2[30 Spread 5/10 Spread 5[30 Spread 10:'30 Spread
: S Apr=09-0,93- 293 : - ' ; ' :
Viay- 1373, 29_; _
Jun 108,725 4.
Jul-09 3.56
Aug-09 3.59
Sep-09 3.40
Oct-09 3.39
Nov-09 3.40
Dec-08 3.59
Jan-10 3.73
Feb-10 3.69
Mar-10 3.73
Apr-10 3.85
May-10 3.42
Jun-10 3.20
Jul-10 3.01
Aug-10 2.70
Sep-10 2.65
Oct-10 2.54
Nov-10 2.76
Dec-10 3.29
Jan-11 3.39
Feb-11 3.58
Mar-11 3.41
Apr-11 3.46
May-11 3.17
Jun-11 3.00
Jul-11 3.00
Aug-11 2.30
Sep-11 1.8
Oct-11 215
Nov-11 2.01
Dec-11 1.98

Schedule JS-4.1



Average Yields of Different Treasury Securities and Average Spreads Between Yields
Note: Shaded Date Ranges Correspond to U.S. Recessions
Underlined Spreads Correspond to Inverted Yield Curves

Union Electric Company
Case No. GR-2018-0077

Date 2YR 5YR 10YR 30YR 2/5 Spread 2/10 Spread 2/30 Spread 5/10 Spread 5/30 Spread 10/30 Spread
Jan-12 0.24 0.84 1.97 3.03 0.59 1.73 2.79 1.13 2.19 1.06
Feb-12 028 083 1.97 3.11 0.55 1.69 2.83 1.14 2.28 1.14
Mar-i2 0.34 1.02 217 3.28 0.87 1.83 2.94 1.18 2.26 1.11
Apr-12 029 088 205 3.18 0.80 1.76 2.89 1.16 2.29 1.13
May-12 028 076 1.80 293 0.48 1.52 2.65 1.04 2.17 1.13
Jun-12 029 071 182 270 0.42 1.33 2.41 0.91 1.9 1.08

Ju-12 025 062 153 259 0.37 1.28 2.34 0.91 1.97 1.08
Aug-12 027 071 188 277 0.45 1.41 2.50 0.96 2.06 1.09
Sep-12 0.26 067 1.72 2.88 0.41 1.47 263 1.05 2.21 1.18
Oct-12 028 071 175 290 0.43 1.47 262 1.04 2.19 115
Nov-12 027 087 1865 2.80 0.40 1.39 2.54 0.99 2.14 1.15
Dec-12 026 070 1.72 2.88 0.44 1.46 263 1.02 2189 1.18
Jan-13 027 0.81 1.91 3.08 0.54 1.65 2,82 1.11 2.28 1.17
Feb-13 0.27 085 1.88 3.17 0.58 1.72 2.90 1.14 2.32 1.18
Mar-13 0.26 0.82 1.96 3.16 0.56 1.70 2.91 1.14 2.34 1.21
Apr-13 0.23 071 1.76 293 0.48 1.53 2.70 1.05 2.22 117
May-13 025 0.84 1.93 3.11 0.59 1.68 2.86 1.08 2.27 1.18
Jun-13 0.33 1.20 230 340 0.87 1.97 3.07 1.10 2.20 1.10

Ju-13 034 1.40 258 3.61 1.06 2.24 3.26 1.18 2.20 1.02
Aug-13 036 1562 274 376 1.16 2.38 3.40 1.22 2.24 1.02
Sep-13 040 160 281 3.79 1.19 2.41 3.38 1.21 2.19 0.98
Cet-13 034 137 262 368 1.03 2,28 3.34 1.25 2.31 1.08
Nov-13 030 1.37 272 380 1.07 2.41 3.50 1.35 2.43 1.08
Dec-13 034 158 290 389 1.24 2.56 3.55 1.33 2,31 0.99
Jan-14 039 1685 286 377 1.25 248 3.38 1.21 212 0.91
Feb-14 0.33 152 271 386 1.19 2.38 3.34 1.19 2,15 0.95
Mar-14 040 1864 272 3862 1.24 2.32 3.22 1.08 1.98 0.90
Apr-14 042 170 271 3.52 1.28 2.29 3.10 1.00 1.82 0.81
May-14 039 159 256 3.39 1.20 217 3.00 0.97 1.80 0.83
Jun-14 045 168 260 342 1.23 2.15 2.97 0.92 1.74 0.82

Jui-14  0.51 1.70 254 333 1.19 2.04 2.83 0.84 1.63 0.79
Aug-14 047 163 242 3.20 1.18 1.95 2.73 0.79 1.57 0.78
Sep-14 0.57 177 253 326 1.21 1.97 2.69 0.78 1.49 0.73

Schedule JS-4-1



Average Yields of Different Treasury Securities and Average Spreads Between Yields
Note: Shaded Date Ranges Correspond to U.S, Recessions
Underlined Spreads Correspond {o Inverted Yield Curves

Union Electric Company
Case No. GR-2019-0077

Date 2YR 5YR 10YR 30YR 2/5 Spread 2/10 Spread 2/30 Spread 5/10 Spread 5/30 Spread 10/30 Spread
Oct-14 045 155 230 3.04 1.10 1.86 2.59 0.76 1.49 0.74
Novw-14 0.53 162 233 3.04 1.09 1.80 2.51 0.71 1.42 0.71
Dec-14 0.64 164 221 283 1.00 1.57 2.20 0.57 1.1¢ 0.63
Jan-15 055 1.37 1.88 246 0.82 1.33 1.0 0.51 1.08 0.57
Feb-15 062 147 1.98 257 0.85 1.36 1.98 0.50 1.09 0.59
Mar-15 084 152 204 283 0.88 1.40 1.99 0.52 1.11 0.58
Apr-15 0.54 135 1.94 259 0.81 1.40 2.05 0.58 1.23 0.65
May-15 061 154 220 296 0.93 1.59 2,35 0.66 1.42 0.76
Jun-15 069 168 236 311 1.00 1.68 2.42 0.68 1.43 0.75
Jul-15 067 1.83 232 3.07 0.06 1.66 2.40 0.69 1.43 0.74
Aug-15 070 1.54 217 286 0.84 1.47 2.18 0.63 1.31 0.69
Sep-15 071 149 2147 295 0.78 1.46 224 0.68 1.46 0.78
Cct-15 064 139 207 289 0.74 143 2.24 0.68 1.50 0.82
Nov-15 0.88 1.67 226 3.03 0.79 1.38 215 0.59 1.36 0.77
Dec-15 0.98 170 224 297 0.72 1,26 1.99 0.54 1.27 0.73
Jan-16 0980 152 2.09 2.86 0.62 1.19 1.96 0.57 1.34 0.77
Feb-16 073 122 1.78 2862 0.49 1.05 1.89 0.56 1.40 0.84
Mar-16 0.88 1.38 189 268 0.50 1.01 1.81 0.51 1.31 0.80
Apr-16 077 126 1.81 2862 0.49 1.04 1.86 0.55 1.37 0.82
May-16 0.82 1.30 1.81 2863 0.48 0.98 1.81 0.51 1.33 0.82
Jun-16 073 117 1.64 245 0.44 0.91 1.72 0.45 1.29 0.81
Jul-16 0.687 1.07 1.50 2.23 0.40 0.83 1.55 0.43 1.16 0.72
Aug-16 074 113 156 2.26 0.40 0.82 1.52 D.42 1.13 0.71
Sep-16 0.77 1.18 163 235 0.41 0.86 1.58 0.45 1.17 0.72
Oct-16 0.84 127 176 250 0.43 0.92 1.66 0.49 1.23 0.74
Nov-16 0.8 160 214 286 0.62 1.16 1.88 0.55 1.27 0.72
Dec-16 1.20 1.96 249 3.11 0.76 1.30 1.92 0.53 115 0.62
Jan-17 121 192 243 3.02 0.71 1.23 1.81 0.52 1.10 0.59
Feb-17 120 180 242 3.03 0.70 1.22 1.83 0.52 1.13 0.81
Mar-17 131 201 248 3.08 0.70 117 177 0.47 1.07 0.60
Apr-17 124 182 230 294 0.58 1.06 1.70 0.47 1.12 0.64
May-17 1.30 184 230 295 0.54 1.00 1.66 0.47 1.12 0.66
Jun-17 134 177 219 280 0.43 0.84 1.45 0.41 1.02 0.61

Schedule JS-4-1



Average Yieids of Different Treasury Securities and Average Spreads Between Yields
Note: Shaded Date Ranges Correspond to U.S. Recessions

Union Electric Company
Case No. GR-2019-0077

Underlined Spreads Correspond to Inverted Yield Curves

Date 2YR SYR 10YR 30YR 2/5 Spread 2/10 Spread 2/30 Spread 5/10 Spread 5/30 Spread 10/30 Spread

Ju-17 137 1.87 232 288 0.50 0.95 1.51 0.45 1.01 0.57
Aug-17 1.34 178 221 280 0.44 0.87 1.46 0.43 1.02 0.5¢
Sep-17 1.38 1.80 220 278 0.41 0.82 1.39 0.40 0.98 0.57
Oct-17 155 1.88 236 2.88 0.43 0.81 1.33 0.38 0.90 0.52
Nov-17 170 205 235 280 0.35 0.68 1.11 0.30 0.75 0.45
Dec-17 1.84 218 240 2.77 0.34 0.56 0.92 0.22 0.59 0.37
Jan-18 2.03 238 258 288 0.35 0.55 0.85 0.20 0.50 0.29
Feb-18 218 280 2.8 3.13 0.42 0.68 0.96 0.26 0.53 0.27
Mar-18 228 263 284 3.09 0.35 0.57 0.82 0.21 0.46 0.25
Apr-18 238 270 2.87 3.07 0.32 0.49 0.69 0.17 0.37 0.20
May-18 251 282 298 3.13 0.31 0.47 0.62 0.16 0.31 0.15
Jun-18 253 278 281 3.05 0.25 0.38 0.52 0.13 0.27 0.14

Jul-18 281 278 2389 3.01 0.17 0.28 0.40 0.11 0.23 0.12
Aug-18 264 277 2.89 3.04 0.13 0.25 0.40 0.12 0.27 0.15
Sep-18 277 2.89 3.00 3.15 0.12 0.23 0.38 0.11 0.26 0.15
Oct-18 2856 3.00 315 3.34 0.14 0.29 0.48 0.15 0.34 019
Nov-18 2.86 295 312 3.36 0.09 0.26 0.5 0.17 0.41 0.24
Dec-18 2.68 268 283 310 0 0.15 0.42 0.15 0.42 0.27
Jan-18 254 254 271 304 0 0.17 0.5 0.17 0.5 0.33
Feb-19 250 249 268 3.02 -0.01 0.18 0.52 0.19 0.53 0.34
Mar-19 241 237 257 298 -0.04 0.16 0.57 0.2 0.61 0.41

Source: St. Louis Federal Reserve Bank Constant Maturity Yields Data

Schedule JS-4-1



Union Electric Company
Case No. GR-2019-0077

Treasury Spreads
Percent (1990 - 2019)
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Unton Electric Company
Case No. GR-2019-0077

Average Yields on Public Utility Bonds

Mo/Year Rate (%) MofYear Rate (%) Mo/iYear Rate {%) MofYear Rate (%) Mo/vear Rate (%)

Jan 1980 8.44 Jan 1866 7.20 Jan 2002 7.69 Jan 2008 6,08 Jan 2014 472
Feb 9.66 Feb 7.37 Feb 7.62 Feb 6.28 Feb 4,84
Mar 9.75 Mar 772 Mar 7.83 Mar 6.29 Mar 4.63
Apr 987  Apr 7.88  Apr 774 Apr 636  Apr 4,52
May 9.89 May 7.99 May 7.78 May 6.38 May 4.37
Jun 9.69 Jun 8.07 Jun 7.67  Jun 8.50  Jun 4.42
Jul 866  Jul 8.02 Jul 7.54  Jul 8,50  Jul 4.35
Aug .84 Aug 7.84 Aug 7.34 Aug 6.48 Aug 4.29
Sep 10.01 Sep 8.01 Sep 7.23  Sep 6.59 Sep 4.40
Oct 9.94 Cet 7.78 Oct 7.43 Oct 7.70 Oct 4.24
Now 9.76 HNov 7.48 Nov 7.31 Nov 7.80 Nov 4.29
Dec 9.57 Dec 7.58 Dec 7.20 Dec 6.87 Dec 418
Jan 1991 9.56 Jan 1997 7.79 Jan 2003 7.13 Jan 2009 6.77 Jan 2015 3.83
Feb 9.31 Feb 7.68 Feb 6.92 Feb 6.72 Feb 9
Mar 9.39 Mar 7.92 Mar .80 Mar 6.85 Mar 3.97
Apr @30  Apr 808  Apr 668  Apr 6.90  Apr 3.96
May .29 May 7.94 May 86.35 May 6.83 May 4,38
Jun .44 Jun 7377 Jun 8.21 June 6.54 Jun 4.60
Jul 2.40 Jul 7.62 Jul 6.54 July 6.15 Jul 483
Aug 916  Aug 7.57  Aug 878  Aug 580 Aug 4,54
Sep 9.03 Sep 7.50 Sep 6.58 Sep 5.60 Sep 4.68
Oot 8.99 Oct 7.37 Qct 6.50 Qct 5.64 Oct 4.63
Nov 8.93 Nov 7.24 Nov 6.44 Mov 5.71 Nov 4.73
Dec 8.76 Dec 718 Dec 6.38 Dec 5.86 Dec 4.69
Jan 1992 8.67 Jan 1993 7.03 Jan 2004 6,23 Jan 2010 583 Jan 20186 4.62
Feb 8.77 Feb 7.08 Feb 6.17 Feb 5,84 Fab 4.44
Mar 8.84 Mar 7143 Mar 6.0 Mar 5.80 Mar 4.40
Apr 879  Apr 712 Apr 638  Apr 587  Apr 4.16
May 8.72 May 714 May 668  May 558  May 4.06
Jun 8.64 Jun 839  Jun 6.53  June 5.62 Jun 3.93
Jul 8.48 Jdd 8.9 Jul 6,34 July 541 Juk 370
Aug 8.34 Aug 6.96 Aug 6.18 Aug 5.10 Aug 73
Sep 8.32  Sep 688 Sep 601  Sep 510  Sep 3.80
Qct 8.44 Oct 6.86 QOct 5.95 QOct 5,20 Oct 3.80
Nov 8.53 Nov 6.96 Nov 5.97 Nov 545 Nov 4.21
Dec 8.36 Dec 6.84 Dec 5983 Dec 561 Dec 4.39
Jan 1993 8.23 Jan 1999 8.87 Jan 2005 5.80 Jan 2011 5.69 Jan 2017 4.24
Feb 8.00 Feb 7.00 Feb 5.64 Feb 5.82 Feb 4.25
Mar 7.85 Mar 718  Mar 5868  Mar 574 Mar 4.30
Apr 7.76  Apr 716 Apr 572  Apr 576  Apr 4.19
May 7.78 May 742  May 560 May 557  May 4.19
Jun 7.68 Jun 7.70 Jun 5.39 June 5.52 Jun 4.01
Jul 7.53 Jul 7.68 Jul 5.50 July 5.61 Jul 4.08
Aug 721 Aug 7.86  Aug 551  Aug 526 Aug 3.92
Sep 7.01 Sep 7.87 Sep 5.54 Sep 5,01 SBep 3.53
Qct 6.99 Oct 8.02 Oct 5.79 Qct 511 oct 3.97
Nov 7.30 Now 7.88 Nov 5.88 Nov 5.00 Nov 3.88
Dec 7.33 Dec 8.04 Dec 5.83 Dec 4,88 Dec 3.85
Jan 1984 7.31 Jan 2000 8,22 Jan 2006 577 Jan 2012 4.97 Jan 2018 3.97
Feb 7.44 Feb 8.10 Feb 5.83 Feb 4.89 Feb 4.15
Mar 7.83 Mar 8.14 Mar 588 Mar 513 Mar 4,29
Apr 8.20 Apr 8.14 Apr 6,28 Apr 5.05 April 4.24
May 8.32 May 8.55 May 6.39 May 4,84 May 4,36
Jun 8.31 Jun 8.22 June 8,39 Jun 4,87 June 4.37
Jul 8.47 Jul 8.17 July 6.37 Jul 4,58 July 4.35
Aug 8.41 Aug 8.05 Aug B8.20  Aug 4,71 August 4.33
Sep 8.85 Sep 816  Sep 603  Sep 475  Sep 4.4%
Oct 8.88 Oct 8.08 Oct 6.01 Oct 4,69 Oct 4.56
Nov 9.00 Nov 8,03 MNowv 582 Nav 4.53 Nov 4.65
Dec 8.79 Dec 7.79 Dec 5.83 Dec 4,28 Dec 4.51
Jan 1985 8.77 Jan 2001 7.76 Jan 2007 5.58 Jan 2013 4.45 Jan 2019 4.48
Feb 8.56 Feb 7.68 Feb 5.1 Feb 4,49 Feb 4.35
Mar 8.41 Mar 7.59 Mar 587  Mar 4,45 Mar 4.28
Apr 830  Apr 7.81  Apr 601 Apr 419

May 7.83 May 7.88  May B8.03  May 4,36

Jun 7.62 Jun 7.75 June 6.34 Jun 4.70

Jul 7.73 Jud 7.71 July 6.28 Jul 4,80

Aug 7.86 Aug 7.587 Aug 6.28 Aug 5.00

Sep 762  Sep 773 Sep 624 Sep 5.05

Cet 7.48 Oct 7.64 Oct 6.17 Oct 4.4

Nov 7.40 Nov 7.61 Nov 6,04 Nov 5.04

Dec 7.21 Dec 7.85 Dec 6.23 Dec 4.89

Source:

Mergent Bond Record (through Novembar 2010); BondsQaline (Decembar 2010 - November 2013); Mergent Bond Record {December 2013 - Present)
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Union Electric Company
Case No. GR-2019-0077

Average Yields on Public Utility Bonds and

30-Year U.S. Treasury Bonds (1990 - 2019)
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—230-Year U.S. Treasury Bonds
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Union Electric Company
Case No. GR-2019-0077

Average Spreads Between Yields on Public Utility Bonds and
30-Year U.S. Treasury Bonds (1990 - 2019)

High Spread
Low Spread
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Union Electric Company
Case No. GR-2018-0077

Average Yields on A -rated Public Utility Bonds

Mo/Year Rate (%) Mo/Year Rate (%) Mo/Year Rate (%) Mo/Year Rate (%)
Jan 2004 6.15 Jan2008 6.02 Jan2012 4.34 Jan2016 4.27

Feb 6.15 Feb 6.21 Feb 436 Feb 4,11
Mar 597 Mar 6.21 Mar 448 Mar 4.16
Apr 6.35 Apr 6.20 Apr 440  Apr 4.00
May 6.62 May 6.27 May 420 May 3.93
Jun 646 Jun 6.38 Jun 4,08 Jun 3.78
Jul 6.27 Jul 6.40 Jul 383 Ju 3.57
Aug 6.14 Aug 8.37 Aug 400 Aug 3.59
Sep 588 Sep 6.49 Sep 4.02 Sep 3.66
Qct 524 Oct 7.56 Qct 3.9t OQCct 3.77
Nov 5.87 Nov 7.60 Nov 3.84 Nov 4.08
Dec 592 Dec 68.54 Dec 4,00 Dec 4.27
Jan 2005 578 Jan200%8 6.39 Jan2013 415 Jan2017 4.14
Feb 561 Feb 6.30 Feb 418 Feb 4.18
Mar 583 Mar 6.42 Mar 420 Mar 4,23
Apr 564 Apr 6.48 Apr 4.00 Apr 4.12
May 5.83 May 6.49 May 417 May 412
Jun 540 Jun 6.20 Jun 4.53  Jun 3.94
Jul 551 Jul 5.97 Jul 468 Jul 3.99
Aug 550 Aug 571 Aug 473 Aug 3.86
Sep 552 Sep 5.53 Sep 480 Sep 3.87
Oct 579 Oct 555 Oct 470 Oct 3.91
Nov 5.88 Nov 5.4 Nov 477 Nov 3.83
Dec 5.80 Dec 879 Dec 481 Dec 3.79
Jan2006 575 Jan2010 577 Jan2014 463 Jan2018 3.86
Feb 582 Feb 587 Feb 453 Feb 4.09
Mar 598 Mar 5.84 Mar 451 Mar 4.13
Apr 6.29 Apr 5.81 Apr 441  Apr 417
May 642 May 550 May 426 May 4,28
Jun 640 Jun 546 Jun 428  Jun 4.27
Jul 6.37 Jul 526 Jul 423 Jul 4.27
Aug 8.20 Aug 5.01  Aug 413 Auwg 4,26
Sep 6.00 Sep 5,01 Sep 424 Sep 4.36
Qct 598 Oct 510 OQct 406 QOct 4.45
Nov 580 Nov 537 Nov 409 Nov 4.52
Dec 581 Dec 556 Dec 3.95 Dec 4.37
Jan 2007 596 Jan2011 557 Jan2015 358 Jan2019 435
Feb 5,90 Feb 568 Feb 3.67 Feb 4.25
Mar 585 Mar 5.56 Mar 3.74 Mar 4.16
Apr 597 Apr 555 Apr 3.75

May 599 May 532 May 417

Jun 630 Jun 526 Jun 4.39

Jul 6.25 Jul 5.27 Jul 4.40

Aug 8.24 Aug 469 Aug 4,25

Sep 6.18 Sep 448 Sep 4,39

Oct "8.11 Ot 4.52 Oct 4,29

Nov 5.97 Nov 4,25 Nov 4.40

Dec 6.16 Dec 433 Dec 4.35

Source: Mergent Bond Record (through November 2010); BondsOnline {December 2010 - November 2013};
Mergent Bond Record (December 2013 - Present).
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Union Electric Company
Case No. GR-2019-0077

Average Yields on A -rated Utility Bonds and 30-Year U.S. Treasury Bonds

From (2004 - 2019)

8.0

- A -rated Utility Bonds

——30-Year U.S. Treasury Bonds

Percent

3.0 o \/\/ v \/j WA\‘\/ WM/\
2.0 4
04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19
Year
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Union Electric Company
Case No. GR-2019-0077

Average Spreads Between Yields on A -rated Public Utility Bonds
and 30-Year U.S. Treasury Bonds (2004 - 2019)

4.0
High Spread 3.67
Low Spread 0.86
3.0
Average Spread
o | 1.28
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Union Electric Company
Case No. GR-2019-0077

Criteria for Selecting Comparable Gas Utility Companies

m @ 3 4 {5} @) ] 8 9 o

At Least
Investment No At Lenst BO% of At Loazt BO% of L- T Growtn Coverage from
Stock Grade Credit Pending Asgets Income ot least 2 equity No Reducad
Market !ntalligence Publlcly Rating Marger or are from U.S. Reguiated analysts and Dividend

Gas Lhility Companies. Tl Traded agencie: couisition Regqulate: i Utility Sperations. L-T Growth Available Slnce 2016
[AUNST Erary-Corperala - s - - Sie— - m— — = - éS_ rr—
Connecticut Naturat Gas Ccrpowrétion NO

Delta Natural Gas Company, Ine. NO

National Fuel Ges Company NFG YES YES YES ND

New Jorsey Rescurces Comoration NJR YES YES YES ND

Nonhwest Naturat Holding Company:

Plegmont Natural Gas Coempany, Inc.

Public Servica Company of Nerth Caroling, Ingorporated PGS

RGC Resources, Inc. RGCO YES NO

South Jersey Industrias, Inc, sJl YES YES YES YES NO
Southem Company Gas NO

Southwost Gas rieldings;ine.

WGL Holdings, Inc. NO

Sourcea: Market Intaligence ana SEC 10-Ka
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Ticker

Number  Symbol

Union Electric Company
Case No. GR-2019-0077

Comparable Gas Utility Companies
for Union Electric Company

Company Name

S&P
Corporate
Credit
Rating

ATO
NWN
OGS
SWX
SR

Ot BN -

Atmos Energy Corporation
Northwest Natural Holding Company
One Gas, Inc.
Southwest Gas Holdings, Inc.
Spire, Inc.
Average

Note: Ameren has BBB+ credit rating from S&P

A
A+
A
BBB+
A-

A-1A
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Union Electric Company
Case No. GR-2019-0077

Historical Capital Structures Including Current Portions of Long-Term Debt - Goodwill:

Ameren
(Dollars in thousands)
Capital Components 2014 2015 2016 2017 2018
Long-Term Debt * 3 6,205 $ 7,275 $ 7,276 $ 7,935 8 8,439
Equity 2 3 6,302 $ 6,535 3 8,692 3 6,773 $ 7,220
Total $ 12,507 $ 13,810 $ 13,068 $ 14,708 $ 15659
Ameren lllinois
(Doffars in thousands)
Capital Components 2014 2015 2016 2017 2018
Long-Term Debt * $ 2,224 $ 2,471 $ 2,588 $ 2,830 3 3,296
Preferred Stock 3 62 $ 62 $ 62 $ 62 $ 62
Equity # 3 2,188 $ 2,424 $ 2,561 $ 2,837 3 3,301
Total 3 4,474 S 4,957 $ 5,211 $ 5,729 $ 6,659

Ameren Missouri
(Dolfars in thousands)
Capital Components 2014 2015 2016 2017 2018

Long-Term Debt * $ 3,711 S 3,840 $ 3,724 $ 3,601 $ 3,728
Preferred Stock $ 80 $ 80 $ 80 - $ . 80 $ 80
Equity 2 $ 3072 $ 4,002 $ 4010 $ 4,001 $ 4149
Total $ 7,763 s 7.020 $ 7814 $ 7,772 S 70957

Notes: 1. Includes current maturities on long-term debt.
2. Minus goodwill.
Sources: Ameren's SEC 10-K for 2014, 2015, 2016, 2017, & 2018
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Union Electric Company

Case No. GR-2019-0077

Historical Capital Structures Including Current Portion of Long-Term Debt - Goodwill

Ameren
(in percentages)

Capital Components 2014 2015 2016 2017 2018 5 Year Average
Long-Term Debt * 49.61% 52.68% 52.09% 53.95% 53.89% 52.44%
Equity # 50.39% 47.32% 47.91% 46.05% 46.11% 47.56%
Total 100.00% 100.00% 100.00% 100.00% 100.00% 100.00%
Ameren lllinois
(in percentages)
Capital Components 2014 2015 2016 2017 2018 5 Year Average
Long-Term Debt * 48.71% 49.85% 49.66% 49.40% 49.50% 49.62%
Preferred Stock 1.39% 1.25% 1.19% 1.08% 0.93% 1.17%
Equity ? 48.90% 48.90% 49.15% 49.52% 49.57% 49.21%
Total 100.00% 100.00% 100.00% 100.00% 100.00% 100.00%
Ameren Missouri
(in percentages)
Capital Components 2014 2015 2016 2017 2018 5 Year Average
Long-Term Debt * 47.80% 48.47% 47.66% 47.49% 46.85% 47.66%
Preferred Stock 1.03% 1.01% 1.02% 1.03% 1.01% 1.02%
Equity ® 51.17% 50.52% 51.32% 51.48% 52.14% 51.32%
Total 100.00% 100.00% 100.00% 100.00% 100.00% 100.00%

Notes: 1. Includes current maturities on long-term debt,
2. Minus goodwill.

Sources: Ameren's SEC 10-K for 2014, 2015, 2016, 2017, & 2018
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Union Electric Company
Case No. GR-2018-0077

Historical Capital Structure Including Current Portion of Long-Term Debt - Goodwill for Proxy Group

Debt
Company Ticker  FY2014  FY2015 FY2016 FY2017 FY2018  Average
Atmos Energy Corporation ATO 51.17%  4968%  47.13%  49.19%  43.17% 48.07%
Northwest Natural Holding Company  NWN 46.36%  43.25%  45.83% 51.22%  49.41% 47.21%
One Gas, Inc. OGS 42.34% 41.45% 40.80% 39.83% 40.55% 40.99%
Southwest Gas Holdings, inc. SWX 55.08% 5169% 51.23% 52.72% 53.07% 52.76%
Spire, Inc. SR 76.44%  7468% 77.44% 71.88%  65.70% 73.23%
Average 50.38%  52.97%  52.48%  52.15%  54.28% | 52.45%|
Equity
Company Ticker FY2014 FY2015 FY2016  FY2017  FY2018 Average
Atmos Energy Corporation ATO 48.83% 50.32% 52.87% 50.81% 56.83% 51.93%
Northwest Natural Holding Company  NWN 53.64%  56.75%  54.17%  48.78%  50.59% 52.79%
One Gas, Inc. OGS 57.66%  58.55%  59.20%  60.17%  59.45% 59.01%
Southwest Gas Holdings, inc. SWX 44.91%  48.31%  48.77%  47.28%  48.93% 47.24%
Spire, Inc. SR 23.56%  25.32%  22.56%  28.12%  34.30% 26.77%
Average 4572% 47.85% 47.52% 47.03% 49.62% | 47.55%|

Source: Market Intelligence
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Union Eiectric Company
Case No, GR-2019-0077

Staff Recommended
Capital Structure for Ameren Missouri

Percentage
Capital Component of Capital
Long-Term Debt 48.99%
Preferred Stock 1.01%
Common Equity 1 50.00%
Total Capitalization 100%

Notes: 1. Reduces common equity to Staffs recommended equity ratio, lhe maximum reasonable level agreed fo
by Ameren and the Hflinois Commerce Commission for Ameren's lllinois operations.
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Union Electric Company
Case No. GR-2019-0077

Embedded Cost of Long-Term Debt as of June 30, 2018 for

Ameren
Total Annual Cost; $694,747 950
Total Carrying Value: $14,694,280,739
Embedded Cost = Total Annual Cost/Total Carrying Value | 4.73%]

Ameren lllinois

Total Annuai Cost; $152,800,821
Total Carrying Value: $3,054,932,950
Embedded Cost = Total Annual Cost/Total Carrying Value | 5.00%|

Ameren Missouri

Total Annual Cost: $181,031,204
Total Carrying Value: $3,669,351,111
Embedded Cost = Total Annual Cost/Total Carrying Value | 4.93%|

Sources: Company response to Staff Data Request No. 0084
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Ten-Year Dividends Per Share, Earnings Per Share & Book Value Per Share Growth Rates
for the Comparable Gas Utility Companies

Company Name

Atmos Energy Corporation
Northwest Natural Holding Company
One Gas, Inc.
Southwest Gas Holdings, Inc.
Spire, Inc.
Average
NA = Not Available
Source: Market Intelligence

DPS
3.51%
2.64%

NA
7.72%
3.74%
4.40%

Union Electric Company
Case No. GR-2019-0077

10-Year Annual Compound Growth Rates

EPS

7.92%

-0.89%
NA
7.23%

4.55%

4.68%

BVPS
5.72%
1.85%

NA
5.41%

_7.44%

5.10%

Average of
Growth Rates
5.71% '
1.17%
NA
6.79%
5.24%

|
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Five-Year Dividends Per Share, Earnings Per Share & Book Value Per Share Growth Rates
for the Comparable Gas Utility Companies

Company Name

Union Electric Company
Case No. GR-2019-0077

DPS

Atmos Energy Corporation
Northwest Natural Helding Company
One Gas, inc.
Southwest Gas Holdings, Inc.
Spire, Inc.
Average

Source: Market Intelligence

5.54%
1.03%
NA
10.48%

4.85%

5.47%

EPS

0.55%
9.66%
5.21%

7.49%

7.16%

5-Year Annual Compound Growth Rates

BVPS

7.25%
0.11%
NA
6.13%

8.12%

5.40%

[ —

Average of
Growth Rates
8.56%
0.57%
9.66%
7.27%
6.82%
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Union Electric Company
Case No. GR-2019-0077

Historical and Projected Growth Rates
for the Comparable Gas Utility Companies

(1) (2)

(3)

10-Year S5-Year Mean
Average Average Projected
DPS, EPS & DPS, EPS & Long-Term
Company Name BVPS BVPS Growth Rate
Atmos Energy Corporation 571% 8.56% 5.50%
Northwest Natural Holding Company 1.17% 0.57% 4.50%
One Gas, Inc. NA 9.66% 5.78%
Southwest Gas Holdings, Inc. 6.79% 1.27% 6.13%
Spire, Inc. 5.24% , 6.82% 3.40%
Average 4.73% 6.58% 5.06%
Proposed Range of Growth for Comparables: 4% -5%
Sources: Column 1 = Schedule 8-1

Column 2 = Schedule 8-2
Column 3 = Market Intelligence as of March 31, 2019
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Union Electric Company
Case No. GR-2019-0077

Constant-Growth Discounted Cash Fiow (DCF) Estimated Costs of Common Equity
for the Comparable Gas Utility Companies

M (2) (3)

Average
Expected High/Low Projected
Annual Stock Dividend
Company. Name Dividend Price Yield
Atmos Energy Corporation $2.11 $97.57 2.16%
Northwest Natural Holding Company $1.91 $62.79 3.05%
Cne Gas, Inc. $2.00 $84.11 2.37%
Southwest Gas Holdings, Inc. $2.18 $80.27 2.72%
Spire, Inc. $2.38 $78.08 3.05%
Average 2.67%
Proposed Dividend Yield: 2.67%
Proposed Range of Growth: 4.00% - 5.00%
Indicated Cost of Common Equity: 6.67% - 7.67%

Sources: Column 1 and 2 = Market Intelligence

Notes: Column 1 = Expected Annual Dividend based on the sum of equity analysts’ expected next four guarters DPS.
Column 3 = Projected Dividend Yield = ( Column 1/ Column 2 )
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Union Electric Company
Case No. GR-2019-0077

Constant-Growth Discounted Cash Flow (DCF) Estimated Costs of Common Equity
for the Comparable Gas Utility Companies Staff Presented in the Spire Missouri Rate Cases

(1) (2) (3)

Average
Expected High/Low Projected
Annual Stock Dividend
Company Name Dividend Price Yield
Atmos Energy Corporation $1.89 $82.04 2.31%
Northwest Natural Holding Company $1.89 $60.46 3.13%
One Gas, Inc. $1.76 $69.73 2.52%
Southwest Gas Holdings, Inc. $2.03 $79.89 2.53%
Spire, Inc. $2.15 $69.85 3.07%
Average 2.71%
Proposed Dividend Yield: 2.71%
Proposed Range of Growth: 4.20% - 5.00%
Indicated Cost of Common Equity: 6.91% - 7.71%

Notes:  Column 1 = Expected Annual Dividend based on the sum of equity analysts’ expected next four quarters DPS.
Column 3 = Projected Dividend Yield = ( Column 1 / Column 2 )

Source: Case Nos. GR-2017-0215 & GR-2017-0216, Staff Report, Cost of Service, Appendix 2, Shedule 10.
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Union Electric Company
Case No. GR-2019-0077

Multiple-Stage Discounted Cash Flow (DCF) Estimated Costs of Common Equity
for the Comparable Gas Utility Companies

(1) (2) (3) (4) %) (6) (7) (8) 9).
Annualized Growth Growth Growth

Quarterly Years Years in Cost of
Company Name Dividend 1-5 6 7 8 9 10 Perpetuity Equity
Atmos Energy Corporation $2.10 550% 522% 4.93% 465% 437% 4.08% 3.80% 6.28%
Northwest Natural Holding Company $1.90 450% 4.38% 427% 4.15% 4.03% 3.92% 3.80% 7.08%
One Gas, Inc. $1.84 5.78% 545% 512% 4.79% 4.46% 4.13% 3.80% 6.37%
Southwest Gas Holdings, Inc. $2.08 6.13% 574% 535% 4.97% 458% 4.19% 3.80% 6.92%
Spire, Inc. $2.37 3.40% 3.47% 3.53% 360% 367% 3.73% 3.80% 6.86%

Sources: Column 1 = Market Intelligence

Column 2 = Market Intelligence analysts' average estimated growth rates.

Columns 3 - 7 = Linear reduction of short-term growth rate projections to sustainable level.
Column 8 = Low Range of Projected GDP Growth Rates Cited in Staff Cost of Service Report.

Note: Column 1 most recent reported quarterly dividend, as of March 31, 2019, annualized.

Average 6.70%
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Union Electric Company
Case No. GR-2019-0077

Multiple-Stage Discounted Cash Flow (DCF) Estimated Costs of Common Equity
for the Comparable Gas Utility Companies

(1) @ @ ® & ® (7 ®) ©)
Annualized Growth Growth Growth

Quarterly Years Years in Cost of
Company Name Dividend 1-5 6 7 8 9 10  Perpetuity Equity
Atmos Energy Corporation $2.10 5.50% 525% 5.00% 4.75% 450% 4.25% 4.00% 6.45%
Northwest Natural Holding Company $1.90 450% 442% 4.33% 425% 4.17% 4.08% 400% 7.24%
One Gas, Inc. $1.84 578% 548% 5.19% 4.89% 4.55% 4.30% 4.00% 6.54%
Southwest Gas Holdings, Inc. $2.08 6.13% 5.78% 542% 5.07% 4.71% 4.36%  4.00% 7.09%
Spire, Inc. - $2.37 3.40% 3.50% 3.60% 3.70% 3.80% 3.90% 4.00% 7.03%

Sources: Column 1 = Market Intelligence

Column 2 = Market Intelligence analysts’ average estimated growth rates.

Columns 3 - 7 = Linear reduction of short-term growth rate projections to sustainabie level.

Column 8 = Mid Range GDP Growth Rates Cited in Staff Cost of Service.

Note: Colurmn 1 most recent reported guarterly dividend, as of March 31, 2019, annualized.

Average 6.87%
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Union Electric Company
Case No. GR-2019-0077

Multiple-Stage Discounted Cash Flow (DCF) Estimated Costs of Common Equity
for the Comparable Gas Utility Companies

(1) (2} 3) (4) (5 &) (1) (8) )N
Annualized Growth Growth Growth

Quarterly Years Years in Cost of
Company Name Dividend 1-5 6 7 8 9 10 Perpetuity Equity
Atmos Energy Corporation $2.10 550% 5.28% 5.07% 4.85% 4863% 4.42% 420% 6.62%
Northwest Natural Holding Company $1.90 4.50% 4.45% 4.40% 4.35% 4.30% 4.25% 420% 7.41%
One Gas, Inc. $1.84 5.78% 552% 5.25% 4.99% 4.73% 4.46% 420% 6.71%
Southwest Gas Holdings, Inc. $2.08 6.13% 581% 5.49% 517% 4.84% 4.52% 420% 7.25%
Spire, Inc. $2.37 3.40% 3.53% 3.67% 3.80% 3.93% 4.07% 420% 7.19%

Sources: Column 1 = Market Intelligence

Column 2 = Market Intelligence analysts’ average estimated growth rates.

Columns 3 - 7 = Linear reduction of short-term growth rate projections to sustainable level.
Column 8 = High Range of Projected GDP Growth Rates Cited in Staff Cost of Service Report.

Note: Column 1 most recent reported quarterly dividend, as of March 31, 2019, annualized.

Average T 7.04%
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Union Electric Company
Case No. GR-2019-0077

Multiple-Stage Discounted Cash Flow (DCF) Estimated Costs of Common Equity
for the Comparable Gas Utility Companies during the 2017 Spire Missouri Rate Cases Timeframe

(N (2) ) (4) (5) (6) (7) (8)
Annualized Growth Growth Growth

Quarterly  Years Years in Cost of
Company Name Dividend 1-5 3] 7 8 9 10 Perpetuity Equity
Atmos Energy Corporation $1.80 7.00% 6.47% 5.93% 5.40% 4.87% 4.33% 3.80% 6.59%
Northwest Natural Holding C.  $1.88 4.67% 4.53% 4.38% 4.24% 4.09% 3.95% 3.80% 7.21%
One Gas, Inc. $1.68 5.37% 5.11% 4.85% 4.59% 4.32% 4.06% 3.80% 6.56%
Southwest Gas Holdings, Inc  $1.98 4.95% 4.76% 4.57% 4.38% 4.18% 3.99% 3.80% 6.56%
Spire, Inc. $2.10 3.96% 3.93% 3.91% 3.88% 3.85% 3.83% 3.80% 6.95%

Average 6.77%

Sources: Column 1 = Quarterly dividend reported for 2017Q2, annualized.
Column 2 = Market Intelligence analysts’ average estimated growth rates during Spire Missouri rate cases fimeframe.

Columns 3 - 7 = Linear reduction of short-term growth rate projections to sustainable level.
Column 8 = Low Range GDP growth rates cited in Staff Cost of Service.
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Union Electric Company
Case No. GR-2019-0077

Multiple-Stage Discounted Cash Flow (DCF) Estimated Costs of Common Equity

for the Constant Comparable Gas Utility Companies during the 2017 Spire Missouri Rate Cases Timeframe

(1) (2) (3) (4) (5) (6) (7) (8)

Annualized Growth Growth Growth _

Quarterly  Years Years in Cost of

Company Name Dividend 1-5 6 7 8 9 10 Perpetuity Equity
Atmos Energy Corporation $1.80 7.00% 6.50% 6.00% 550% 500% 4.50% 4.00% 6.76%
Northwest Natural Holding Compar  $1.88 467% 4.56% 445% 4.34% 422% 411% 400% 7.37%
One Gas, Inc. $1.68 537% 5.14% 4.91% 4.69% 4.46% 4.23% 400% 6.73%
Southwest Gas Holdings, Inc. $1.98 4.95% 4.79% 4.63% 4.48% 4.32% 4.16% 4.00% 6.73%
Spire, Inc. $2.10 3.96% 3.97% 3.97% 3.98% 3.99% 3.99% 400% 7.11%
Average 6.94%

Sources: Column 1 = Quarterly dividend reported for 2017Q2, annualized.
Column 2 = Market Intelligence analysts' average estimated growth rates during Spire Missouri rate cases fimeframe.
Columns 3 - 7 = Linear reduction of short-term growth rate projections to sustainable level.
Column 8 = Mid Range of projected GDP growth rates cited in Staff Cost of Service Report.
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Union Electric Company
Case No. GR-2018-0077

Multiple-Stage Discounted Cash Flow (DCF) Estimated Costs of Common Equity
for the Comparable Gas Utility Companies during the 2017 Spire Missouri Rate Cases Timeframe

(1) (2) 3) (4) (5} (6) (7) (8)

Annualized Growth Growth Growth :

Quarterly Years Years in Cost of

Company Name Dividend 1-5 6 7 8 9 10 Perpetuity Equity
Atmos Energy Corporation $1.80 7.00% 6.53% 6.07% 560% 513% 4.67% 420% 6.93%
Northwest Natural Holding Compal  $1.88 467% 4.59% 451% 444% 4.36% 4.28% 4.20% 7.53%
One Gas, Inc. $1.68 537% 5.18% 4.98% 4.79% 459% 4.40% 4.20% 6.89%
Southwest Gas Holdings, Inc. $1.98 495% 483% 470% 458% 4.45% 4.33% 420% 6.90%
Spire, Inc. $2.10 3.96% 4.00% 4.04% 4.08% 4.12% 4.16% 420% 7.27%

Sources: Column 1 = Quarterly dividend reported for 2017Q2, annualized.

Column 2 = Market Intelligence analysts' average estimated growth rates during Spire Missouri rate cases fimeframe.

Columns 3 - 7 = Linear reduction of short-term growth rate projections fo sustainable level.

Column 8 = Upeer bound of projected GDF growth rate.

Average 7.11%
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Union Electric Company
Case No. GR-2019-0077

Capital Asset Pricing Model (CAPM) Costs of Common Equity Estimates
Based on Historical Return Differences Between Common Stocks and Long-Term U.S. Treasuries
for the Comparable Gas Utility Companies

(1) (2) 3 (4) 5) (6)

Geometric Arithmetic Geometric Arithmetic
Average Average CAPM CAPM

Market Market Cost of Cost of

Risk Company's Risk Risk Common Common
Free Value Line  Premium Premium Equity Equity

Company Name Rate Beta (1926-2018) (1926-2018) (1926-2018)  (1926-2018)

Atmos Energy Corporation 3.01% 0.59 4.50% 6.00% 5.67% 6.56%
Northwest Natural Holding Company 3.01% 0.61 4.50% 6.00% 5.76% 6.68%
One Gas, Inc. 3.01% 0.65 4.50% 6.00% 5.94% 6.92%
Southwest Gas Hoidings, Inc. 3.01% 0.62 4.50% 6.00% 5.79% 6.72%
Spire, Inc. 3.01% 0.58 4.50% 6.00% 5.64% 6.52%
Average 0.61 5.76% 6.68%

Column 1 = The appropriate yield is equal to the average 30-year U.S. Treasury Bond yield for January, February, and March 2019
which was obtained from the St. Louis Federal Reserve website at http://research.stiouisfed.org/fred2/series/GS30/22. :

Column 2 = Beta is @ measure of the movement and relative risk of an individual stock to the market as a whole. Staff calculated unadjusted Beta from
an Excel spreadsheet designed specifically to be used with the SNL database market and financial information, then adjusted Beta using
the Blume adjustment formula as used by Value Line: Adjusted Beta = 0.35 + 0.67 * Unadjusted Beta

Column 3 = The Market Risk Premium represents the expected returmn from holding the entire market portfolio less the expected return from holding
a risk free investment. The appropriate Market Risk Premium for the period 1926 - 2018 was determined to be 4.50% based on a
geometric average as calculated in Duff & Phelps' 2019 SBB! Yearbook.

Column 4 = The Market Risk Premium represents the expected return from holding the entire market portfolio less the expected return from holding
a risk free investment. The appropriate Market Risk Premium for the period 1926 - 2018 was determined to be 6.00% based on an
arithmetic average as calculated in Duff & Phelps’ 2019 SBBI Yearbook.

Column 5 = (Column 1 + (Column 2 * Column 3))

Column 8 = (Column 1 + {Column 2 * Column 4))
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Union Electric Company
Case No. GR-2018-0077

Capital Asset Pricing Model (CAPM) Costs of Common Equity Estimates Staff Presented in the Spire Rate Cases
Based on Historical Return Differences Between Common Stocks and Long-Term U.S. Treasuries
for the Comparable Gas Utility Companies

(D (2 3 (4) (5) (6)

Geometric  Arithmetic Geometric Arithmetic
Average Average CAPM CAPM
Market Market Cost of Cost of

Risk Company's Rigk Risk Common Common
Free Value Line  Premium Premium Equity Equity

Company Name Rate Beta (1926-2016) (1926-2016) (1926-2016)  (1926-2016)

Atmos Energy Corporation 2.80% 0.71 4.50% 6.00% 8.10% T17%
Northwest Natural Holding Company 2.90% 0.66 4.50% 6.00% 5.80% 6.89%
Cne Gas, Inc. 2.90% 0.77 4.50% 6.00% 8.37% 7.53%
Southwest Gas Holdings, Inc. 2.90% 0.71 4.50% 6.00% 6.10% 7.17%
Spire, Inc. 2.90% 0.69 4.50% 6.00% 5.92% 6.93%
Average 0.71 6.08% 7.14%

Source: Case Nos. GR-2017-0215 & GR-2017-02186, Staff Report, Cost of Service, Appendix 2, Shedule 11.

Column 1 = The appropriate yield is equal to the average 30-year U.S. Treasury Bond yield for April, May and June 2017, which was obtained from the
St. Louis Federal Reserve website at http:/research. stlouisfed.orgffred2/series/GS30/23

Column 2 = Beta is a measure of the movement and relative risk of an individual stock to the market as a whole

Generator June 30, 2012 through June 30, 201

7.

generate by the SNL Beta Stock

Column 3 = The Market Risk Premium represents the expected return from holding the entire market portfolic less the expected return from holding
arisk free investment. The appropriate Market Risk Premium for the period 1826 - 2016 was determined to be 8.00% based on an
arithmetic average as calculated in Valuation Handbook by Duff & Phelps.

Column 4 = The Market Risk Premium represents the expected return from holding the entire market portfolio less the expected return from holding
a risk free investment. The appropriate Market Risk Premium for the period 1826 - 2016 was determined to be 4.50% based on a
geometric average as calculated in Valuation Handbook by Duff & Phelps.

Column 5 = (Column 1 + {Column 2 * Column 3)),

Column 6 = (Column 1 + {Column 2 * Celumn 43).
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Union Eleciric Company
Case No. GR-2019-0077

Summary of Staff's Cost of Equity Estimates

Staff's Current Cost of Equity Estimates

DCF Range of Growth % 4.00% 5.00% Average
DCF 6.67% 7.67% 717%

Multi-Stage Terminal Growth Rate % 3.80% 4.00% 4.20% Average
Multi-Stage DCF 6.70% 6.87% 7.04% 6.87%

Geometric  Arithmatic  Average
CAPM 5.76% 6.68% 6.22%

Average

Staff's Cost of Equity Estimates During the Spire Missouri Rate Cases Time Frame

DCF Range of Growth % 4.20% 5.00% Average
DCF 6.91% 7.71% 7.31%
Multi-Stage Terminal Growth Rate % 3.80% 4.00% 4.20% Average
Multi-Stage DCF 6.77% 6.94% 7.11% 6.94%
Geometric  Arithmatic Average
CAPM 6.08% 7.14% 6.61%

Average
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Union Electric Company
Case No. GR-2019-0077

Recommended Allowed Rate of Return as of June 30, 2018

for

Ameren Missouri

Allowed Rate of Return
Cammon Equity Return of:

Percentage Embedded
Capital Component of Capital Cost 9.00% 9.50% 10.00%
Long-Term Debt 48.99% 4.93% 2.42% 2.42% 2.42%
Preferred Stock 1.01% 4.18% 0.04% 0.04% 0.04%
Common Equity 50.00% 4,50% 4.75% 5.00%
Total 100.00% 6.96% - 7.21% 7.46%
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