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o ABSTRACT O

This study explores the evolution of the inflation rate in Syria and forecasts its future
trends through 2030 using the hybrid CNN-LSTM model. It relies on annual data for
the period 1961-2023 within an economic context characterized by volatility,
nonlinearity, and recurrent shocks. The statistical analysis shows that the time series
does not follow a normal distribution and is characterized by positive skewness and
excess kurtosis, indicating the presence of extreme values and heavy tails, which
justifies the use of nonlinear modeling. The data were normalized and reformulated
using a rolling time window, then divided into a training sample and a testing sample at
ratios of 80% and 20%, respectively. The results show that the hybrid model achieved
better forecasting performance than the ARIMA model, with good generalization
ability. The future forecasts also indicate that inflation is likely to remain relatively high
during the period 2024-2030, within prediction intervals that reflect a degree of
uncertainty. The study concludes that the proposed model provides an appropriate
framework for forecasting inflation in unstable economic environments and supports the
construction of more realistic scenarios for economic decision-making.

Keywords: Inflation rate - Economic forecasting - Deep learning - CNN-LSTM -
Forecast uncertainty.
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Blidal) sl je CNN-LSTM gisai b (giailly quaill §5Ladl) Al geili 1(2) Jgaal

Epoch | Training Loss (MSE) | Validation Loss (MSE) | Learning Rate
12 0.004917 0.005075 0.0005
13 0.004518 0.004900 0.0005
14 0.004915 0.004745 0.0005
15 0.004315 0.004715 0.0005
16 0.004525 0.004819 0.0005
17 0.004491 0.004926 0.0005
18 0.004303 0.004972 0.0005
19 0.004614 0.004956 0.0005
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20 0.005220 0.004950 0.0005
21 0.004631 0.004830 0.0005
Best Validation Loss (MSE) 0.0045693
Best Epoch 2
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Layer Index Layer Name Layer Type Number of Parameters Weight Arrays
0 convld Convolutional 1D 256 2
1 max_poolingld Max Pooling 1D 0 0
2 dropout Dropout 0 0
3 Istm Long Short-Term Memory (LSTM) 33,024 3
4 dropout_1 Dropout 0 0
5 dense Fully Connected (Dense) 2,080 2
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LAYl Gl ilajal CNN-LSTM g 3sai g1l cpdipa :(4) Jsaal

Yo yaadl) Jalas R2 MSE MAPE (%) | RMSE Dataset Eisall
85.7103 7.633530 | 1.895693 | 9.880968 | Training [ CNN-LSTM
87.8289 8.332275 | 0.758255 | 9.883186 | Testing | CNN-LSTM
80.1462 8.914268 | 2.438917 | 11.246531 | Training | ARIMA(1,1)
76.3915 0.785441 | 1.126384 | 12.018744 | Testing | ARIMA(L,1)
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Jaw 388 MAPE L ([8] adcailly somill 8 digenll z3lall 3dels e Jida (e Theoharidis 4.3 L aas
Glaag ae (38l dlle A 483 LSaS Liaidia ad a5 LAY (8 %0.758 5 cuyail) 8 %1.896
ey 3 (7] anly sbiay o WSV aae s 480 (uldl jise e ST e aliie V) 5y s 55315 Hyndman

c e Hladl Aagi Casd 480 L A& ey s Aadall s R? 3 MSE s RMSE 5L

2030-2024 5580 %95 i) ase b ga oy (b adail) Jana Sl 1(5) Jgaad

Year Forecast Mean Lower 95% Prediction Interval Upper 95% Prediction Interval
2024 38.066525% 26.727600% 49.095608%
2025 42.401291% 29.828894% 53.546917%
2026 44.366230% 31.537180% 55.316483%
2027 44.563465% 32.118668% 55.613216%
2028 43.490417% 31.843340% 54.698910%
2029 43.588085% 31.398523% 54.554214%
2030 41.374737% 29.585037% 51.826546%
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