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Zasalll cMira

el i) a
TL-1 35l Jsl g sl Jlaa) )
TL bl AT g il Mea Y
LLP Bl Al m g il el jaade Y
NPL-1 Bl J o) Aalatiall e g ) ¢
NPL Bl Al il e g dll °
TD Bl Al gl gl s 1
TE Bl AT ASL (3o Nlaa) v
TLiabilities Bl Al il V) e A
TA-1 3l ol Ja) s q
TA Bl Al Jsal) Jles) Yo
Profit+(LLP+Tax) BN A) G il paada s )l J8 £L Y )
ISI-1 Bl J ) dglaal) cla) ¥l g (g el dile 'Y
ISI Byl Al Aglaal)l cula) ¥l g (o el dile ‘Y
Stock Bl Al A glaiall agul aae )¢
CP sl AT agall J&@Y) e Vo
Profit 2 la ‘1
aalll dlae) e g gl
cile P cpa 73 gaill clibul) JUA) Aleny dalid) ) gSY1 () B MUl S i ga g
: Excel
python Always show details @) & Copy
import pandas as pd
import statsmodels.api as sm
file_path = "/mnt/data/zeisl 2823-2019 <=m 9J sl sesy Gl el S5 zises £LY ayed Chat GPT4o0.x1s
excel_data = pd.read_excel(file_path, sheet_name=None)
sheet_names = list({excel_data.keys())

shest_names

df = excel data[ "sksil 5 z3.a0 ~l ¥l ogas® ]

df .head(}

Result

gl eslialy TL-1
8 473386250 24442830402 27891928769 2019
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L LAY gl B Jiaial) Jiial) jaiall puld o zigalll quox
A Ailanl s dpluall Clleaall JNA e 5 gladll S 23 gad aladinly ellig
(YY) pd Sl Jsanll g 5 LS

‘ (")) podsn
L (5 LEAY) pgadl) B Jiadall Jiieal) padiall uld cililes
dleall g5 dolaal) e
dlis dolee NDLLP;;=LLP/TL-1 )
dals dlee NPL;:.1 = NPL-1/TL-1 At
Aglin Alac ANPL;; = (NPL - NPL-1)/TL-1 Y
dls Llee ATLit= (TL — TL-1)/ TL-1 :
il jlasi¥) dilas | NDLLP;; = Bo + B1 NPLje1 + B2ANPLi + BsATLi 4+ ©
oY) 5 5hall (=il | §)
sl 4 ) 315l | DLLP ;= Eit 1
ol s shadll Hlasay
Al dlac LDepositsit= TL / TD Y
dals dlec EA:=TE/TA A
dlia Llac EBTP;; = Profit+(LLP+Tax) / TA-1 q
okl sl | Ln-TA = Ln TA K
b dlac ROA;; = Profit+(LLP+Tax) / TA V)
dles dolee TLE;; = TLiabilities/ TE VY
2aiall HlassY) Julas DLLP;; = Bo + Bl LDEpOSitSi_t+ BZEAi.t + ﬁgEBTPi_t H Y
Al 8 sladlly Ll BaInTAii+ BsROA; 1+ Bs TLE+ + it
Jidail 428 gial) Aaill | DES = Predicted Value. )¢
Ll 5 shall jlassy)

aalll dlae) a1 gl

glsall ¥ 3 ghdll migalll ath Laldl) ol ey (€) ad, Sl JSAl mlagg
'EJA)AS\‘;AL'\S

dF["NDLLP"] = df[ LLF
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OLS Regression

NDLLP b jumill e %646 pllg> g3gaill puday — R-squared = 0.459 e
2SS Seivo gigaill — 0.0000124 = dS)l zigaill P-value e
(°) by Jsadl
A Zagail J ¥l 5 ghadll ] gall) A il
.Chat GPT 4- : juadl)

Aa jall AU 23 gail SV 5 ghadll 23 paill 2w il o Gl JSE (e praaly
o Puan ¥l dilail) aladiuly § shadll (i 3% (e Lo Jgaanl) o5 1 miliill Aaias
.SPSS z<lin JSa

s B shaall 8 gl 2 gl gl jadiuly dalall o SYI (1) a8, U (KGN g
ALl B pladl) 2,85 4 Lgaladiny

python Always show details () = Copy

standardized_residuals = (residuals - residuals.mean()) / residuals.std()
df['DLLP"] = standardized_residuals

import ace_tools as tools; tools.display_dataframe_to_user(name="%L =« S0 DLLP", dataframe=¢

df .rename(columns=lambda x: x.strip(), inplace=True)

tools.display_dataframe_to_user(name="%4_jl=«d 30 DLLP", dataframe=df[[ <isi® "<l ) "DLLP"]]

Sl giall ) DLLP
8 ©.844222- 2819 ENIEN TSR e it

(T,

1 NaN 2028 ©0.229126

; (1) b Jsadl ‘
A 5 ghall B gl 73 sadl) ) Adudy Aaldl) 3 gSY)

.Chat GPT 4-0 :uxaall
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Zisall UGN 5 ghdll #)galll ddily Aaldd) 2 gSY) (V) ad, Sl JSAN g
,ZJAJ-J\L”,MS

¥2 = df['DLLP"]
X2 = df[[ "Ldepositsi,t’, "EAi,t". "EBTPi.t", "Ln-TA', "ROAi,t". "TLEi.t 1]
X2 = sm.add_constant(X2)

model2 = sm.OLS{y2, X2, missing="drop’).fit() ~l-
(V) o, Jsdd
Ua jall AU 3 gall 440 5 ghadll 73 gall) 1dity Aualdld) 3) gSY)
.Chat GPT 4-0 : siaall
sAda jal) (AL 73 gadl AL § ghadll 7 3 gadl) A il (N) ad) NN JSAN) pria gy

<class "statsmodels.iolib.summary.Summary "’ >

Model : Adj. R-squared:
Method : Least Squares F-statistic:

Date: » 83 Apr 2825 Prob (F-statistic):
Time: 12:1€:16 Log-Likelihood:

No. Obserwvations:

Df Residuals:

Df Model:

Ldepositsi,t
EAi,t
EBTPi,t

Ln-TA
ROAL,t
TLEi,t

:a;‘is.n.ﬂ| bs,.'ﬁ [EE
DLLP sy e 2640 pllag= puds zigeill — R-squared = 0.402 =

WSS sgima Figaill — 0.00227 = A8l zigeild P-value =
(M) ¢ Js
leak)Aﬁ\ Q,stsﬁ Z£3~9‘33 aiﬁLSS\ 5\9!:5JJ zi:L,AﬁJ‘ 3&533 GEJLEJ
.Chat GPT 4-0 :iadll
S 73 sl Al 3 ghadll 2 gaill 3 & G (A) b Golad) JSE e iy
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Sl ;@hﬂiy‘w\Séﬁgédw‘hguﬂ\w\wggéSGSM\%Jﬁ_g
leam sy LS cAdlil) el gladlly Aplaisy) Aladaall 535n il jdie wa DA (pe
(YY) a8 il Jsaal
(YY) adu dsaad
4ilaiiy) dddaal) 3399 (4 Jiaial) Jase gl piial) (uld Clulas

Aleall g 58 dlaal) ¢
e N-PL/TL = N-PL/TL )
Abia Al LLP/ N-PL = LLP/ N-PL Y
Abia Al LLP/TL=LLP/TL ¥
Abia Al N-PL/EA=N-PL/TE £
Abia 4l ISli;= (1SI - 1SI-1) / 1SI-1 e

Aaalll dlae) e g gl

Basy il pdipe (bl 73 gall) 2diy Aaldld) 31 g<Y) (9) Ay AU (S iaga g
sdailaiiy) ddadaal)

AFL["MN_PL_TL "] = df["NPL"] ~ dF["TL"]
dFL["LLP_M_PL"] — dF["LLP"] / dF[ "NPL"]
AdF[ LLP_TL ] — df[-LLP "] ~ df[-TL"]
dfF["N_PL_EA"] = df["NPL"] # dFf[ TE"]
df[ " LPQ ] = (

CAF["LLPS M-PL"] - df[ "N-PLS TL "] + df[ LLPY TL ] - df[ "N-PLSf EA"] + dAf[ ISTi,t 1) ~ 5
tools.display_dataframe_to_user{name="=a39.05 dlhaaall sass LPQ™, dataframe—df[[<hswnd® | "eih® | " LpQ

(%) by Jsad
Aalaiy) Adadaal) 53 ga il pipe (bl 73 gadl) 3 Aalil) o) <Y

.Chat GPT 4-0 :_uaall

dBdaal) Baga il pdipe Gulll 7 gall) D iliis () V) pdy Al JAl g
Ailaiiy)

Al dksdomall S3g= LPC

i lgiaadl  LPC
R T T T [ 0.2106207 7594766
Qs E - 24
N T Rt TN T [ 0.223065795394649
P EM - &3
. N T T TN T R 0.2 ~b z2isiaszsas
= - et zoz=1 Ge

(V1) s Jsa
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& oiall 4 yaal) sLidal) dad B Jiaial) i) paial) (uld o zigalll i g
LS ddpliall clileall A (10 TObIN'S Q 73 5ad aladinly @lld 5 Glld 5 245 Lol
(YY) 8 Al Jsaall lgaua sy
() o ds
4 jlail) o giall 4 paal) SLadal) dad 8 Jiaiad) i) piial) (uld cliles
denll ¢ 58 dlenll 2
Al dolee EMV = Stock * CP )
Al dolee FV = (EMV + TLiabilities) / TA \
Aaalll dlae) e g gl

plidal) dad Lull 73 gadl) Ldity Laaldld) ) gSY1 (1Y) Al Sl JSAN ida g g
sl o gl 48 yuaal)

python Always show details () @ Copy
df['EMV'] = df['Stock'] * df[ cp’]
df['FV"] = (df["EMV"] + df[ TLiabilities"]) / df['TA"]

tools.display_dataframe_to_user(name="%% .. il i.2 FV", dataframe=df[[ =i’ il o "EMVT,
(YY) ady Jsdl)
43 paal) Bliial) dagd (bl 723 gail) 2855 Laldd) 3 gSY)
.Chat GPT 4-0 : jaaall

43 paal) slidal) dad (Ll 7 gall) 34T ailld (YY) a8, AU JS&l) puagg
2P PGP

dad el Blouiall deud FW

TN Slgiadl  EMW Fv
el 2L - - 0.960211611
1 vt 2019 2017588319.716 2
el liyl o = 0.954593047
2 =] 2020 2191929652.75 P
~L-
3 el sl 2021 2246441800.094 o.esesTeseT
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Sl =5 8 (e J5Y) G il el s dsalll VA (e Gall J¥) a8l JLss)

slinall e alant e LM (s LAY meaill i gine Y0 53 i an gt 4l e
SV 73 et At lia (S €My peaall G sally Badal) 2 el o ull A peadl

PATIPAN
FV=a0+al DES+a2 Ln_TA + a3 ROE +e.
108¥) AN SLEAY el ) Ay aldld) 3 gSY1 (V) a8 ) M) JSEY) pada ga 9

python Always show details () @ Copy

y fv = df["FV']

X fv = df[['DLLP_Expected’, "Ln-TA', "ROE"]].copy()
¥_fv.rename(columns={"DLLP_Expected’': 'DES"}, inplace=True)

X_fv = sm.add_constant(X_fv)
model fv = sm.OLS(y_fv, X fv, missing="drop"').fit()

model_fv.summary ()
(V¥) ady Jsdl)
J¥ Gl il JLEAY 73 sall) Lty Aaldl) o) gSY)
.Chat GPT 4-0 : jaaall

o il JLEAY jlasdy) Jaladl o) gall) LA ailis (9 *)PEJ&L“‘ JSA) s g 9
:Js¥)

OLS Regression

zdgeidl Olpbge O
Blitiell daxs (nd il e 9633.8 Lllg= puds #igeill — R-squared = 0.238 =
5SS saine Figaill — 0.0007 = edS)l zigeill P-value =
() £) ad Jsid)
A yall J a1 GaaAl jlaady) Julail 73 gall) Al il
.Chat GPT 4-0 :iadll
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Eandl g b e S il s s galll JMA (pa iagll (SN (8 LIS
sliiiall dad ardans o dplatny) ddainall 50 gl 4y gina AV 53 il aa g il e
T At la Sy s " Ay el da ) sally Bl A el sl 48 5 adl)
(b LS lassyl

FV=al0+alLPQ+a2Ln_TA+a3ROE +e.
Al JLEAY ) galll ity Aaldld) ol oY) () 0) a8 A JSA) puia gy g
;u.'\m\

Python Always show detaits @ = Copy
w_Fw2z = dFf[ Fv"]

X_Fw2 = dF[["LPQ°., "Ln-TA~, "ROE"]]

X_fw2 = sm.add_constant(X_Ffu2)

model_ #wv2 — sm._OLS(y_+Fwv2. X_Fwv2, missing—"drop’).fit()

()°) p dsad
A (a8l LEAY 73 gall) Lty Laldlf o gSY)
.Chat GPT 4-0 :_aaall
Al JLERY laniy) Sl g3 gadl) A gl (V) aby N JOAN e g
;g.iL"d\
0OLS Regression Results

R-squared:

Adj. R-squared:

Method: Least Squares F-statistic:

Date: Thu, 83 Apr 2825 Prob (F-statistic):
Time: 12:44:53 Log-Likelihood:

No. Observations: 45

Df Residuals:

Df Model:

Covariance Type: nonrobust

coef std err

izdgai]l Silpinge Q)
FV b ol e 9646 Gllg= pudy zigeill = R-squared = 0.459 e
Boly $give gigeill — 0.0000124 = zigeil P-value e
(\ '1) eé) JS&
AU 2 A LAY aniy) Slal 73 gall) A5 il
.Chat GPT 4-0 : jiaall
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Basa e CL&JM Lﬁ)‘-‘-‘;\y\ Leaill 4 5ima AYY 5 JS‘ A " 4 PRGN |
CJ}AJ delua (S "U paall da ) 0lb 3aaal) 4 el & gudl Anlaiay) dlaes )
:‘HA:\\ASJ‘MY‘

LPQ=a0+al DES+a2 Ln_TA +a3 ROE +e.
oadll laay @AUJ,\S\ L, daldl) 35Sy Y a'é‘) QAC\M Je) ass

Fython Abways show detait= @) =5 Copy
wy_1lpg = df[ LPQ"]

X_1pg — Af[['DLLP_Expected’, "Ln-TA ', "ROE-]].copy(}

X_1pg.rename(columns—{ DLLP_Expected’: °"DES’}, inplace=True)

X_1pg — sm.add_constant(X_1lpq)

model lpg — sm.0OLS{y_lpqg, X_lpqg, missing="drop’').fit{)

model_ l1pqg.summary ()

(YY) ady Jsdl)
CAlAY) AN SLEAY 73 gadl) 2y Aualddl 3l <Y
.Chat GPT 4-0 : yxaall

A (Al LAY laady) Jalatl 3 pall) LS g () A) by D (SN g s

Regressi

Thu, 83 Apr 2825

12:48:83

No. Obserwvations: a5
DFf Residuals: a1

nonrobust

izdgeddl Silpbge Q@
LPQ b ol o 9656.2 llg> pudy zigeill — R-squared = 0.562
J5S 13> sgime zigaill — 0.000000176 = pSJ]| zigeill P-value e
(\ A) eé) JS&d
G (AN LEAY jaadY) Jaland 73 padl) B il
.Chat GPT 4-0 : jiaall
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sl da g L DU (o LiaW) el G 483 e oy ileS Al

ool Lo JaniV 3 503 A Lpem (g eyl o gill B sumal
FV=a0+al DES+a2 LPQ+a3Ln TA +a4 ROE +e.

Al LAY gisalll ity Aaldd) sl (V9) Ay MU JSAN mlagg

python

T B

P Copy

import statsmodels.formula.api as smf

import networkx as nx

import matplotlib.pyplot as plt

df = df.rename(columns={ 'Ln-TA": "LnTA'})

model_path_1 = smf.ols{formula="LPQ ~ DLLP_Expected”, data=df).fit()

model_path_2 = smf.ols{formula="FV ~ DLLP_ Expected + LnTA + ROE™, data=df).fit()

model_path_3 = smf.ols(formula="FVv ~ LPQ + DL ¢’?xpectec + LnTA + ROE", data=df).fit()

coef_des_1lpq = model path_1.params["DLLP_ Expected"]
coef_des_+v_direct = model_path_2.params["DLLP_Expected"]
coef_lpg_fv = model_path_3.params["LPQ"]
coef_des_+fv_indirect = coef_des_1lpgq * coef_lpg_~fwv

G = nx.DiGraph()}

G

.add_nodes_from(["DES™, "LPQ", "FV", "LnTA™, "ROE"])

G.add_edges_from([
("DES™, "LPQ"), ("DES", "FV") "FV© ).
("LnTA™, "FV7), ("ROE", "FV"},
("LnTA™, "DES™). ("ROE™, "DES™)
1
plt.figure(figsize=(8, 6))
pos = nx.spring layout(G, seed=42)
nx.draw(G, pos, with_labels=True, node_size=3888, node_color="1lightblue", font_size=18, font_:
plt.title("Path Analysis Diagram")
plt.show()
{
" DES = LPQ": coef_des_lpq,
"1 Laldl A5 DES e FV™: coef_des_fwv_direct,
U Sl e 5N DES o FW e LPQT: coef_des_fv_indirect,
J S50 A5 DES = FVY: coef_des_fv_direct + coef_des_fv_indirect,
To85 LPQ o FVY: coef lpg fv

(o

(V9) ad Jsid) ‘
&l 1) Gl jil) JLEAY 73 galll Lty Aualdl) 21 589
.Chat GPT 4-0 : Jaaall

Yovo gaigr,, Cullll) aaall uﬁm\ Aadd) [ FYe veen (giilaal) £l s

|

Ao

daa yall g

al) 4y

-

e O

v

Cilabed) disaa dzala



rerennsnnnns AoibalY) Alibaal) 3393 (o £l O (6 JLARY) gl

555a8 a2 A2 daa) /i —daal e A2 Gy /3 (pald daa daal aaall 2 /4

@ﬂ\)@YJM\MwGSﬂ\M(Y ~)?§J&m\d&ﬂ\@b&w

a0

Path Analysis Diagram

- DES

(1) dsad
&l Gl JLEAY lesal) Jalas Jabadial 73 gall) s

.Chat GPT 4-0 : s&aall

oa il JLOAY Ll Jaladl zigall) LdH gl (YV) a8, AUl JS&N magg

)

{'% DES = LPQ': ©.183109958677152662,

'3

2800 DES = FV': -8.8702218183924733,

Al

' sl e O8N DES J= FV o= LPQ': @.85218730162452587,
' EN LS DES J= FW': -9.818@3441876794823,
' LPQ e FV': 9.28486644175888657

D lurell Jul=il diasdl @iliill
(LPQ) dlsa=all 53> wlc DES 4l »

8.1832

wazgog Jls
(FV) d=bgioll dasill e DES J pilwedl 55l

a.ev7e2-

g coalan
LPQ juc FV le DES J piliall jue uilill e

B8.8522

FV wode LPQ 4u5li (pé Bgrie LPQ (oo DES 15l o @il
FV wle DES J JISJl Tl «

8.918-

sinbadl e g pivlall ol o
FV wle LPQ dbbéasall 33g> 4uili e

- 8.2349
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dllp_data = df[[ == e DLLP " ]]-dropnal)
dllp_data[ "<#,.8"] — pd.to_numeric(dllp_data[ <s-w"])
dllp predictions_2@24 = []

for bank, bank_data in dllp data.groupby( "=l ):
if bank_data.shape[@] >= 2:
X_bank = bank_data[[ "<isudi®]]
¥_bank = bank_data[ DLLP"]

X_bank — sm.add_constant(X_bank)

model bank = sm.OLS(Y_bank, X bank).Ffit()

X_predict_2@24 - pd.DataFrame({ [2024 j ~=.=0})

X_predict_2e24 — sm.add_constant(X_pregic t_2e24, has_constant-"add’)

predicted_dllp_2©24 — model bank.predict(X_predict_2024)[e]

dllp_predictions_2e24.append({ =bi": bank, 2824 : <.d, -"Predicted DLLP_2824° : predi
predicted_dllp_2824_df = pd.DataFrame(dllp_predictions_2824)
tools.display dataframe to_user{name="Predicted DLLP for 2024 (Time Series)”, dataframe—predi

il Sl Predicted DLLP_2@24
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Python Always show details @D = Copy

des_data AF[[ "l | Celult . "DLLP_Expected” ]].dropna()

des_data des_data.rename(columns={'DLLP_ Expected®: "DES"})
des_data[ "1 ] — pd.to_numeric(des_dataf[ "<HLaat 1)
predictions_2624 = []
for bank, bank _data in des_data.groupby (- =" ):
X_bank — bank_data[["<-i5"]]
¥_bank — bank data[ "DES" ]
X_bank — sm.add_constant(X_bank) L
bank _model — sm_OLS(Y_bank, X bank) _fit()
X_predict_2e24 — sm.add_constant{pd.DataFrame({ [2024] : <u,.0}))
predicted_des_2024 - bank_model.predict(X_predict_2e24)[e]
predictions_2024.append({ #ul": bank, 2024 : <¥,.a, “Predicted DES_2824° : predicted_des_2
predicted_des_2©24_df — pd.DataFrame(predictions_2824)
tools.display_dataframe_to_user(name="Predicted DES for 2824 (Time Series)”., dataframe-—predici
Ffor bank. bank_data in des_data.groupby( Ty
if bank_data.shape[@] >= 2:
®_bank — bank_datafl[ " - g
¥_bank = bank_datal DES-"]
%_bank — sm.add_constant(xX_bank)

bank_model — sm.OLS(Y_bank, X_bank).Ffit()

*_predict_2@24 - pd.DataFrame({’ [2@24] :° T3
*_predict_2e24 = sm.add_constant(X_predict_2@24, has_constant="add" )
predicted des 2324 = bank _model.predict(X_predict_2@24)[a]

predictions_z2024_ append({"’ : bank, 'z2ez2a : ., 'Predicted_DES_2e24': predicted_d
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python Always show details o & Copy
lpg_with_des = pd.merge(lpg_data, predicted_des_2024_df.rename{columns={ 'Predicted DES_2824":
lpg_predictions_2824_ from_des = []
for bank, bank_data in lpq_with_des.groupby( <l }:
if bank_data.shape[@] >= 2:
train_data = df[(df[ "<ul'] == bank) & (~df[ 'DLLP_Expected'].isna()) & (~df['LPQ"].isng
if train_data.shape[8] »= 2:
model = smf.ols(formula="LP(Q ~ DLLP_Expected", data=train_data).fit()

predicted_lpq = model.predict{exo 4’".c—_(DLLP_Expected=1pq_with_des.loc[lpq_wi‘th_de
1pg_predictions_2024 from_des.append({ <" : bank, '2024 :'Jsid, "Predicted LPQ_2

predicted_lpq_from_des_df = pd.DataFrame(lpq_predictions_2824 from_des)

tools.display_dataframe_to_user(name="Predicted LPQ for 2824 from DES", dataframe=predicted_l|
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python Always show details o & Copy

train_fv_simple = df[['<ld', "FV", "LPQ"]].dropna()

lpg 2024 simple = predicted lpq with_controls df[['4ilt’, 'Predicted LPQ 2024 from DES_with_cor
columns={'Predicted LPQ 2824 from DES with_controls': 'LPQ'}

predicted_fv_simple = []

for bank in lpg_ 20624 simple['<£il]:

bank_train_data = train_fv_simple[train_fv_simple[ '<il'] == bank]
if bank_train_data.shape[8] »= 2:
model = smf.ols({(formula="FV ~ LPQ", data=bank_train_data).fit()
lpg_value = lpq_2824 simple[lpq_2824_ simple[ "=i’'] == bank]["LPQ"].values[®8]

prediction = model.predict(exog=dict(LPQ=1pg_value))[©]

predicted fv_simple.append({
"2t bank,
2824 e

"Predicted FV_ 2824 from_ LPQ only”: prediction

predicted_+v_simple_df = pd.DataFrame(predicted_fv_simple)

tools.display_dataframe_to_user(name="Predicted FV 2824 from LPQ Only™, dataframe=predicted_+
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